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CT BRAIN IMAGES IN CANCER PATIENTS WHO HAD
NEUROLOGICAL PROBLEMS

Patchrin PEKANAN'?, Tarapong DUANGKAM'

ABSTRACT

A retrospective study of CT images of 154 cancer patients who were sent for
CT scanning due to the presence of neurological abnormalities. About 34% of the
studied patients had brain metastases. Carcinoma of the lung, the breast and the
nasopharynx were the three most common types of cancers in patients who came for
the investigations and they represented the three most common types of cancers that
had metastases to the brains. Malignant melanoma, malignant mole, chorioCa and Ca
lacrimal gland had highest tendency for brain metastases. Facial palsy/hemiparesis,
headache, seizure and alteration of consciousness were among the most neurological
manifestations. Parenchymal metastases were more common than the dural/

leptomeningeal types.
INTRODUCTION

Metastases to the central nervous system
are among the most feared complications of
systemic malignant disease. Once metastatic
disease in the brain is discovered, the median
survival without treatment is only one to two
months’ and only six months with treatment®.
However, palliative therapy may be beneficial for
some patients by controlling the progression of
neurological deficits, headaches and dementia. In
some patients treatment of brain metastases may
result in prolonged periods of useful and relatively
comfortable survival. Detection, diagnosis and
localization of intracerebral lesions are important
roles for these imaging methods. with the intent
of determining prognosis as well as planning and
assessing the results of treatment. Metastases
must be distinguished carefully from benign brain
tumors or brain abscesses to avoid critical errors
in clinical management* ",

Studies to determine the incidence of brain
metastases from different types of cancers by CT

images were considered rare in our country.
PATIENTS AND METHODS

The retrospective study was performed in
the Urupong Medical Center which was the center
servicing the CT studies for patients from different
parts of the country. The data collection included
the CT brain images of cancer patients who had
neurological problems, between the year 1984 and
1992. The clinical presentation was only obtained
from the request forms and the follow up study
was impossible.

The CT machine used were Somatom
DRH (Siemens Co.,Germany) and GE9800 (GE
Co..USA). The standard cuts were parallel to the
orbitomeatal line. 5 mm slice thickness at the
posterior fossa and 10 mm slice thickness at the
rest of the brain. Both noncontrast and
intravenous contrast enhancement types of
studies were routinely performed in the standard
dose(40-80 gram of iodine). The scans were done
immediately after the contrast injection. The

'Department of Radiology. Ramathibodi Hospital. Rama 6 Street. Bangkok 10400, Thailand.

‘Urupong Medical Center.BKK.
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interpretation was performed by the qualified
radiologists.

The purpose of the study was (1) to obtain
the incidence of brain metastases in different types
of cancers in Thai population who had neurolo-
gical problems: (2) to define the neurological
manifestations in the positive brain metastatic
group; (3) to determine the types of brain
metastases.

The nodule or nodules with extensive
brain edema was considered as parenchymal
metastases. Nodule/nodules with less extensive
brain edema in the steroid-treating patients was
also counted as positive cases. Parenchymal
hemorrhage in a high bleeding tendency cancer
(chorioCa) in a young patient was classified as
having brain metastases and parenchymal
hemorrhage in less bleeding tendency cancers was
set in a negative group. Dural mass with or
without calvarial destruction and abnormally
dense leptomeningeal enhancement was
considered positive for metastases.

RESULTS

There were 154 cancer patients, age
ranged from 11 to 89 years old; 74 patients were
male and 80 cases were female. About 90% of
cases belonged to age-group range of 31-80 years
old. Twenty-seven varieties of cancers were
presented: the three most common cancers were
Ca lung, Ca breast and Ca nasopharynx in 36%,
18% and 10% respectively. Twenty-one clinical
signs and symptoms were noted and the three most
common complaints were facial palsy/
hemiparesis. headache and seizure/convulsion in
34%, 22% and 11% respectively. Eleven of 27
types of cancer were responsible for 52 positive
brain metastases by CT scan; the three most

January - April 1997. Volume I1I Number |

common types of cancers were Ca lung, Ca breast
and Ca nasopharynx in 50%, 17% and 9%
respectively. All cases of melanoma, malignant
mole, chorioCa and Ca lacrimal gland and 75%
of lymphoma showed positive brain metastases.
The three most common age-groups that had
positive brain metastases were 51-60 years old.,
41-50 years old and 61-70 years old in 33%, 19%
and 19% respectively and the patients in age-
group 11-20 years old showed 100% metastatic
incidence. After the age 50 years old, the
incidence of positive brain metastases decreased
with the advancing ages. Facial palsy/
hemiparesis, headache and seizure/convulsion
also represented the three most common signs and
symptoms in the metastatic patients in 33%. 25%
and 20% respectively.

Those patients who showed no brain
metastases, the three most common CT findings
were normal, ischemic areas and brain atrophy in
41%, 38% and 13%. The other findings
considered negative for metastases but actually
metastatic process could not be totally excluded
were hydrocephalus, intracerebral hematoma,
pituitary mass and thickened pituitary stalk (see
discussion). The negative group presented slightly
more percentage than the positive group. The
brain parenchymal hemorrhage was noted in a
case of Ca cervix (53/F), a case of leukemia (30/
M) and a case of Ca liver (49/M). The pituitary
mass was seen in a case of Ca breast (61/F). mildly
thickened pituitary stalk was noted in a case of
Ca prostate (85/M).

Positive brain metastases in the case of
chorioCa (24/F) was a parenchymal hematoma.
Combined leptomeningeal metastases and
parenchymal nodules were seen in a case of Ca
lung (40/F). A combined dural/calvarial and
adjacent parenchymal deposit was noted in a case
of Ca breast (62/F).

(Age of patient / Sex) M = Male, F = Female
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The history of acute or chronic onset could not be obtained in all patients so
that it was not used for the information.

Table 1. Numbers of the cancer patients in the study vs age group

Age group No. of patients (%)
0-10 0 (0)
11-20 2 (1.3)
21-30 5 (3.3)
31-40 11 (7.1)
41-50 20 (13)
51-60 42 (27.3)
61-70 34 (22)
71-80 32 (20.8)
81-90 8 (5.2)
Total 154 (100)

Male = 74, Female = 80

Table 2. Number of studied patients in each type of cancers

Type of Cancers No. of patients (%)
Ca lung 56 (36.35)
Ca breast 28 (18.17)
Ca nasopharynx 10 (6.49)
Ca cervix 8 (5.19)
Ca colon 6 (3.9
Ca prostate 6 (3.9)
Lymphoma 4 (2.6)
Ca stomach 4 (2.6)
Ca thyroid 3 (1.95)
Ca kidney 3 (1.95)
Ca tongue 3 (1.95)
Adenocarcinoma 2 (1.3)
Ca ovary 2 (1.3)
Malignant melanoma 2 (1.3)
CholangioCa 2 {1:3)
Ca pancreas 2 (1.3)
Ca liver 2 (1.3)
Leukemia 2 (1.3)
ChorioCa 1 (0.65)
Ca uterus 1 (0.65)
Ca bladder 1 (0.65)
Ca larynx 1 (0.65)
Leiomyosarcoma 1 (0.65)
Ca rectum 1 (0.65)
Ca mouth 1 (0.63)
Malignant mole 1 (0.65)
Ca lacrimal gland 1 (0.65)

Total 154 (100)
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Table 3. Clinical signs and symptoms vs number of patients
Signs and symptomas No. of patients (%)
Facial palsy and hemiparesis 59 (34.3)
Headache 39 (22.68)
Seizure or convulsion 20 (11.64)
Alteration of consciousness 18 (10.47)
Nausea/ vomiting 6 (3.49)
Vertigo 4 (2.33)
Dizziness 4 (233)
Blindness 3 (1.74)
Fainting 3 (1.74)
No history about symptoms 3 (1.74)
Aphasia 2 (1.16)
Ataxia 2 (1.16)
Hallucination 1 (0.58)
Decreased mental status 1 (0.58)
Dementia 1 (0.58)
Dysarthria 1 (0.58)
Dysphagia 1 (0.58)
Hoarseness of voice 1 (0.58)
Stifffneck 1 (0.58)
Fever 1 (0.58)
Leg pain 1 (0.58)
Total 172 (100)

Note; One patient might have more than one sign or symptom
total studied patients = 154

Table 4. Types of cancer vs number of patients with positive brain metastases
by CT scan
Types of Cancer Number of patients (%) who have positive
brain metastases by CT scan

Ca lung 26 (50)

Ca breast 9 (17.30)

Ca nasopharynx 5 (9.62)

Lymphoma 3 (5.77)

Melanoma 2 (3.86)

Ca cervix 1 (1.92)

Ca kidney 1 (1.92)

Malignant mole 1 (1.92)

Ca ovary 1 (1.92)

Ca colon 1 (1.92)

Ca lacrimal gland 1 (1.92)

ChorioCa 1 (1.92)

Total 52 (100)
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Table 4a.
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Percentage of types of cancers who had brain metastases by CT scan

and number of total patients of the group

Type of Cancer
Ca lung

Ca breast

Ca nasopharynx
Lymphoma
Melanoma

Ca cervix

Ca kidney
Malignant mole
Ca ovary

Ca colon

Ca lacrimal gland
ChorioCa

Total

Table 5.

% of the total group
26/56 (46.43)
928  (32.14)

5/10 (50)
3/4 (75)
2/2 (100)
1/8 (12.5)
1/3 (33.33)
171 (100)
12 (50)
1/6 (16.67)
1/1 (100)
1/1 (100)

52/122 (42.62)

Age group of the patients who have positive brain metastases by CT

scan vs number of patients in each age group and percentage of the
whole studied patients

Age group

0-10

11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
Total

0
2
2
4

10
17
10
5

P

51

Number of patients

(0)
(3.92)
(3.92)
(7.84)
(19.61)
(33.33)
(19.61)
(9.8)
(1.92)
(100)

% of total patients in
the same age group

0/0 (0)
22 (100)
2/5 (40)
4/11 (36.36)

10/20 (50)

17/42 (40.48)

10/34 (29.41)
5/32 (15.63)
1/8 (12.5)

51/154 (33.12)
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Table 6. Signs and symptoms in the positive group of brain metastases by CT
scan vs number of patients and percentage of the total patients who
had that sign and symptom

Signs and symptoms No. of patients (%) % of total patients with
with brain metastases  that sign and symptom
Facial palsy and hemiparesis 20 (32.78) 20/59 (33.9)
Headache 15 (24.59) 15/39 (38.46)
Seizure or convulsion 12 (19.67) 12/20 (60)
Alteration of consciousness 5 (8.20) 5/18 (27.78)
Nausea/vomiting 2 (3.28) 2/6 (33.33)
Aphasia 2 (3.28) 2/2 (100)
Dizziness 1 (1.64) 1/4 (25)
Blindness 1 (1.64) 1/3 (33.33
Ataxia 1 (1.64) 1/3 (33.33)
Vertigo 1 (1.64) 1/4 (25)
Fever 1 (1.64) 1/1 (100)
Total 61 (100) 61/172 (35.47)

Note;One patient might have more than one sign and symptom

Table 7. Findings in the brains in the patients with negative brain metastases

by CT scan
CT findings No. of patients (%)
No abnormality detected 41 (39.04)
Ischemic areas 38 (36.19)
Brain atrophy 13 (12.38)
Hydrocephalus 5 (6.01)
Intracerebral hematoma 3 (2.86)
Calcified cysticercosis 3 (2.86)
Pituitary mass 1 (0.95)
Thickened pituitary stalk 1 (0.95)
Total 105 (100)

Table 8. Number of patients in age group who had negative brain metastases

by CT scan
Age group No. of pts (%) % of total pts in the same gr.
0-10 0 (0) 0/0 (0)
11-20 0 (0) 0/2 (0)
21-30 2 (1.97) 2/5 (40)
31-40 7 (6.87) 7/11 (63.64)
41-50 10 (9.80) 10/20 (50)
51-60 25 (24.5) 25/42 (59.52)
61-70 24 (23.53) 24/34 (70.59)
71-80 27 (26.47) 27/32 (84.38)
81-90 7 (6.86) 7/8 (87.5)
Total 102 (100) 102/154 (66.23)
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DISCUSSION

Metastases to the brain are relatively
common, occuring in 12% of autopsied cancer
patients'. Prolonged patient survivals and the
increasing prevalence of lung cancer is a factor
that increases the incidence of metastatic disease
in the brain, in addition to the recent use of
computed tomography and magnectic resonance
imaging. Lung carcinoma is the most common
primary tumor to give rise to clinically evident
brain metastases, followed by breast carcinoma
and malignant melanoma; together comprise 70%-
80% of clinically evident cerebral metastases™'’.
Approximately 60% for melanoma, 50% for all
types of lung cancer, and 30% for breast cancer
were found to have brain metastases at autopsy '* .
Next in order of frequency are genitourinary and
gastrointestinal cancers’. The remaining cases
come from a wide variety of primary cancer sites
such as bladder, prostate, thyroid, lymph glands,
salivary gland, testis, endometrium, and ovary.
The primary tumor site for brain metastases may
remain undetermined after diagnostic studies in
as many as 14% of cases’. Most cancer patients
who have brain metastases also have metastases
to other organs, particularly the lungs. Malignant
cells entering the venous blood stream are filtered
out first by the lungs; spread to the brain and other
organs may then occur as tumor emboli break off
into the pulmonary veins from the metastatic lung
lesions. Metastases may pass first by way of the
portal circulation to the liver and, subsequently,
to the lungs and other organs. In accordance with
these concepts of tumor spread, it is rare for a cure
to be effected in a patient with brain metastases,
even if the brain lesions can be controlled. When
the primary cancer is in the lung, embolic spread
may sometimes occur directly to the brain without
involving other organs. This may explain why
there seems to be a tendency for lung carcinomas
to spread to the brain earlier than they do with
other malignancies.

Another route by which cancers are
thought to metastasize to the cranial contents is
Batson’s venous plexus, a network of valveless
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paravertebral veins. This route is implicated often
in metastases to the intracranial dura. The cranial
dura may be involved alone, or there may be
concurrent metastases to the brain substance also.
In some of these patients there are also metastases
to the dural venous sinuses.

The most frequent symptoms of brain
metastases are headache, motor weakness, and
disordered mentation. Other common symptoms
are ataxia, cranial nerve dysfunction, seizures,
sensory disturbances, and speech problems.
Although the symptoms caused by cerebral
metastases tend to evolve progressively over days
or weeks, their onset is sometimes sufficiently
acute to resemble a stroke. This type of clinical
presentation is particularly likely when there has
been bleeding into a brain metastases’.
Approximately 10 to 30% of brain metastases that
are evidence on imaging studies or at autopsy may
remain neurologically silent for an indefinite
period®.

Approximately 80% of brain metastases
are located supratentorially and involve the
cerebrum. Any intracranial structure may harbor
a metastatic lesion. Certain carcinomas may be
linked with neurological symptoms only as remote
(paraneoplastic) manifestations, without direct
central nervous system involvement by the tumor.
Paraneoplastic neurologic syndromes are most
commonly associated with carcinomas of the lung.
Some cancer patients have vague neurologic
symptoms that may be related to metabolic
imbalances. Agitaion, irritability, impaired
mentation, and somnolence may be associated
with low serum sodium, high serum calcium,
elevated BUN, or blood ammonia levels:
hypoxial hypercarbia or sepsis (with or without
accompanying renal or hepatic disease).

Metastases to the brain are readily detected
on CT scans because of the extensive brain edema
that metastases cause and because they nearly
always enhance strongly after intravenous
infusions of contrast medium. Cerebral metastases
with diameters of less than 0.5 cm often are shown
readily. Using a high-dose contrast infusion
technique and waiting an hour after the infusion
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to begin CT scanning improve detection rates even
further’. Because the imaging characteristics of
brain metastases can vary so greatly. descriptions
of typical appearances on CT scans are hazardous?.
They are more likely to occur in the territory of
the middle cerebral artery than in other regions of
the cerebrum. The typical brain metastasis has a
distinct enhancing rim on CT scan and a low -
density central region. The rim may be thick or
thin, irregular or smooth. The smaller ones may
have a homogenous solid appearance. It is
common to see metastases of different appea-
rances within the same brain. Peritumoral edema
may spread along the white matter fiber tracts for
considerable distances. but it does not cross the
corpus callosum nor does it involve the cortical
gray matter. When systemic steroids are adminis-
tered, cerebral edema may be reduced and the
enhancement of metastatic lesions by intrave-
nously administered contrast media may become
less obvious on CT scans. In some patients with
intracerebral bleeding, the metastatic tumor
nodule from which the bleeding originated may
be obscured by blood.

On CT scans, differentiating cerebral
metastases from other types of brain lesions
usually is not difficult because metastases are
usually multiple and occur in patients who have
known primary tumor elesewhere. However, the
diagnosis may be more difficult when a sympto-
matic brain metastasis 1s the initial or presenting
clinical problem. as it is with 10% of lung
carcinoma'’. Because cerebral abscesses often
have smooth, thin margins and low-density centers
seen on infusion CT scans, they may be similar
in appearance to metastases. The degree of
perifocal brain edema also tends to be comparable
in both conditions. Early brain abscesses may
resemble small tumors. Some patients with brain
abscesses may not have systemic signs of
infection. and there may be no abnormal CSF
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findings. A cerebral biopsy or a follow up study
might be helpful, because brain abscesses may
change in appearance more rapidly than
metastases.’

Dural metastases may be missed by CT
scans when erosion of the endosteal surface of
the cranium is not apparent. Leptomeningeal
tumor spread is also difficult to detect on cranial
CT scans. The positive CT findings observed with
leptomeningeal metastases included contrast
enhancement of the subarachnoid space and/or
obliteration of the quadrigeminal cistern. Com-
municating hydrocephalus frequently was present.

In conclusion: (1) The patients with Ca
lung and Ca breast were the first two most
common groups who were sent for CT scan to
rule out brain metastases and were found to be
the two most common group that showed positive
studies. (2) The third most common type was Ca
nasopharynx which was dissimilar to reports from
non-Asian patients; melanomas were the third
rank in those patients. The reason was that we
have much more patients with Ca nasopharynx.
Facial palsy/ hemiparesis, headache, seizure/
convulsion and alteration of consciousness were
the dominant manifestations of both positive and
negative brain metastasis and were agreeable to
other reports. (3) Melanoma, malignant mole,
chorioCa, Ca lacrimal gland and lymphoma were
among the groups that gained high percentage of
positive results. (4) The most common age groups
that showed brain metastases were between 41-
70 years old but the positive percentage decreased
with the advancing age, probably due to high
incidence of cerebrovascular disease among those
patients. (5) Leptomeningeal or dural deposits
were found much less than the parenchymal
metas-tases.(6) More negative results for brain
metastases indicated that images-investigations
were needed to exclude the other possibilities.
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Fig. 1A Parenchymal metastatic lesions
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Fig. 1B
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BONY ANATOMIC VARIANTS SEEN ON SCREENING SINUS CT

Dr Michael LIN, MB,BS, M.Med, FRCR(UK)!, Dr T Y TAN, MB,BS, FRCR(UK)?,
Dr Cheah Foong KOON, MB,ChB(Edin), MRCP(UK), FRCR(UKY’,
Dr D M KOH, MB,BS, MRCP(UK), FRCR(UK), Dr Jeffrey GOH,M.D., MB,BS*

ABSTRACT

Screening sinus CT (SSCT) has emerged as the standard imaging modality in the
investigation of inflammatory disease of the sinuses. Its ability to demonstrate detailed anatomy
of the sino-nasal complex makes it an invaluable tool in functional endoscopic sinus surgery
(FESS). In addition to exquisite demonstration of the anatomy and pathology of the sinonasal
complex, anatomic variants which are identified can be predisposing factors to inflamma-
tory sinus diseases. They are important operative considerations during the planning of
FESS. The aim of this study is to document the prevalence of major anatomic variants
seen on SSCT in our local population and to illustrate some of these variants as identifica-
tion of these anomalies may have crucial operative implications. In view of the heteroge-
neous make up of our study population,an analysis of the prevalences of the variants amongst
the different races 1s also made.

Screening sinus CT of 302 consecutive patients referred for sinonasal symptoms
were studied. Anatomic variations were identified and recorded. These included pneumatized
middle turbinate ( concha bullosa) , paradoxical middle turbinate ( PMT ), Haller’s cells.
septal deviation and uncinate process pneumatization. Overall bony anatomic variations
were seen in 216 (71.5%) patients. A total of 134 ( 44.4% ) patients had concha bullosa,
18 ( 6.0% ) had paradoxical middle turbinate while 24 ( 7.9%) patients showed the
presence of Haller’s cells. There was significant lower prevalence of paradoxical middle
turbinate noted in the Chinese group when compared with the Non-Chinese. There were
only 4 patients ( 1.3%) with pneumatization of the uncinate process and these were only
seen in the Non-Chinese group. Comparison is made between our study population and
that of other similar published studies.

INTRODUCTION

Screening sinus CT (SSCT) has proventobe  the patient with inflammatory disease. The detailed
an important integral preoperative diagnostic toolin  anatomy demonstrated on CT is far superior to that
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of plain radiography. In terms of radiation exposure,
SSCT has been shown to be well below that
associated with cataract formation.'? Hence SSCT
has largely replaced the plain radiograph in investiga-
tion of sinusitis. Besides confirming the presence or
absence of disease, SSCT also demonstrates:

1. Sinonasal anatomy and major mucociliary
drainage pathways’ crucial to the ENT surgeon
performing FESS.

2. Normal variants which may predispose to sinus
disease and affect the planning of FESS™**

3. Complications of endoscopic sinus surgery.**

4. Non-inflammatory disease of the sinuses eg
tumours.®

The purpose of this study 1s to document the
prevalence of major anatomic variants in the local
population. Comparison is made with similar published
studies.

METHODS AND MATERIALS

302 consecutive SSCT scans were reviewed
over a two and half year period between March 1993
to September 1995. The study group consisted of
120 females and 182 males. Age ranged from 6 to
80 years old with a mean of 37.7 years. The racial
breakdown of the study population is as follows in
Table 1. Due to the small numbers of Indians, Malays
and other races, we have divided the study group
into the Chinese and the Non-Chinese for purposes
of statistical analysis, There were a total of 88
Non-Chinese (29.1%) and 214 Chinese (70.9%).

All scans were performed at the Department
of Diagnostic Imaging at Tock Seng Hospital. All
cases were referred from the ENT Department for
assessment of sinusitis. The age, sex and race of the
patients were recorded. Scans were performed
according to a protocol similar to that proposed by
Babbel et al.” This included use of a sympathomi-
metic nasal spray (Ko-trin ) 15 minutes before the
scan, followed by nose blowing. Patients were then
placed prone in the gantry with neck extended and
the head resting on the chin. The gantry angle was
positioned perpendicular to the hard palate and a

12
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lateral scout obtained. The absolute gantry angle 1s
not critical as it has to be adjusted to avoid artefacts
from dental amalgam.” 5 mm contiguous slices were
then performed from the posterior sphenoid wall to
the posterior wall of the maxillary sinuses. This was
followed by 3mm contiguous scans from the poste-
rior margin of the maxillary sinuses to the anterior
wall of the frontal sinuses ( see Fig 1). The scans
were performed ona Picker 2000 CT machine. No
intravenous contrast was used unless there was sus-
picion of a non inflammatory disease. A bone algo-
rithm was used as part of the imaging protocol. All
scans were then filmed at a window level of 250 and
width of 2500.

The scans were systematically examined by a
head and neck radiologist for evidence of sinus
disease and reviewed for the following anatomic
variants:

1. Pneumatized middle turbinate. These were
further subdivided into three pattern:*

a. Pneumatization of the lamellar or vertical
portion.

b. Pneumatization of the inferior or bulbous
portion.

¢. Extensive pneumatization of both the lamel-
lar as well as the inferior portions.

2. Paradoxical middle turbinate : The conve-
xity of the middle turbinate bone is directed laterally.

3. Nasal septum deviation : These were divided
into left or right deviation.

4. Haller’s cells : These are ethmoidal air cells
that project beyond the limits of the ethmoid
complex into the floor of the orbit above the
maxillary sinuses.

5. Pneumatized Uncinate Process ( Uncinate
bulla).

RESULTS

A total of 216 patients (71.5%) were found
to have bony variants as described above (see Table
2). The most common normal bony variant was noted
to be nasal septum deviation with a total of 144
patients ( 47.7%) showing either right ( 21.5%) or
left ( 26.2%) deviation. There was also a large











































































































































































































































































































































































