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Differential Diagnosis of Intracranial Lesions by Te-99 m Brain Scintigram
by

Koiti Takeda
Department of Radiology, Faculty of Medicine Kyushu University, Fukuoka, Japan
(Director: Prof. H. Irie, M.D.)

One hundred and thirty nine positive scans dealing with intracranial lesions were reviewed and the
correlation between the scan images and the pathology was evaluated, analyzing the configuration of
the conventional scan images and the chronological patterns of the sequential scintiphotograms obtained
with a scintillation camera.

The scan images were classified into four types: diffuse-flat, localized-flat, spherical and irregular.
The chronological patterns on the sequential scintiphotograms were classified into three types: Type-I
which is characterized by a positive irnage appearing within 20 seconds after the injection of the isotope,
Type-II which shows an activity gradually increasing later than 20 seconds, and Type-IIT which is char-
acterized by decreased activity within 20 seconds.

‘The following results were obtained:

1. Many of non-neoplastic lesions such as subarachnoid hemorrhage or subdural hematoma showed
and image of diffuse-flat type.

2. Other non-neoplastic lesions such as cerebral infarction or meningitis showed that of localized-
flat type.

3. The majority of neoplastic lesions appeared as spherical type. Some of non-neoplastic but
massive lesions such as intracerebral hematoma and cerebral abscess were also included in this type.

4, Arterio-venous anomaly and some kinds of metastatic tumor were outlined as irregular type.

5. Arterio-venous anomaly, meningioma and hemangioblastoma demonstrated the serial pattern
of Type-1.

6. Astrocytoma, pinealoma, neurinoma and meningitis demonstrated that of Type-IIL.

7. Cerebral infarction, intracerebral hematoma, and subdural hematoma demonstrated that of
Type-III. :

The study demonstrated that this method may be of great value for differential diagnosis of cerebral

lesions, although for infratentorial or deep midline lesions it has no more than a limited value.
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Fig. 1 Morphological Classification of Scan
Images
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Table 1. Results of Brain Scans with #*mTe

in 317 Cases

Pesitive|Equivocal | Negative | Total

Deopiastle | g 5 15 | 115
S W | 7 | = | w
o 0| 1| 5 |
Normal 3 1 38 42
Unverified 12 ] 19 37
Total 194 20 103 317
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Table 2. Results of Brain Scans in Neoplastic

Lesions Based on Histology

tve | voral | cve | Tota!
 Glioma 21 1 6 28
Asw.roc(y(r;t?:g; 1) 5 0 9 7
Asl,rcn:(:.ggggie 10 1 0 0 11
Oligodendroglioma 1 1 4
Medulloblastoma 0 3 6
"Meningioma 19 0 0 | 19
Nurinoma 11 2 0 13
Pinealoma 7 0 1 8
Pituitary adenoma 4 1 1 6
| Craniopharyngioma 4 1 1 6
Metastatic tumor 15 ] 0 15
Skull invasion of g 0 0 3
head and neck tumor
Primary sarcoma 1 0 0 1
Hemangioblastoma 3 0 0 3
| Chordoma 0 0 1 1
Teratoma | 0O 0 1 1
Unverified | 7 0 4 | 11
Total | 95 5 | 15 [115
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Total 3. Results of Brain Scans in

Non-neoplastic Lesions

Posi- | Equi-

Nega-

tive |vocal [tive Total
Cerebral abscess 3 0 1] 3
Meningitis and o
meningoencephalitis 7 1 = ik
Arterio-venous
anomaly 9 2 0 11
Cerebral infarction 10 0 4 14
Intracerebral y
hematoma 2 0 0 2
Subdural hematoma 3 0 0 3
Subarachnoid : .
hemorrhage 7 0 o 12
Transient ischemic ; n
attack 0 0 6 B
Epilepsy (idiopathic)| 0 2 7 9
Histiocytosis-x 2 0 0 2
Post traumatic
complaints : . 1 4
Carbon monoxide ..
poisoning 0 0 2 2
Total 44 T 28 79
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Table 4. Configuration of Scan Images in Neoplastic Lesions
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Table 5. Configuration of Scan Images in Non-neoplastic Lesions
i 5 ; N o Obscure
Diffuse-flat | Localized-flat| Spherical Irregular image
Cerebral abscess 0 1 2 0 0
Meningitis and X
meningoencephalitis 8 3 0 0 1
Arterio-venous anomaly 0 1 3 4 1
| Cerebral infarction 4 6 0 0 0
Intracerebral Hematoma 0 0 1 0 1
| Subdural hematoma 2 1 0 0 ]
Subarachnoid hemorrhage 6 1 0 0 0
| Histiocytosis-x 0 2 0 0 0
| Cerebral contusion 1 0 0 0 0
Total 16 15 6 4 3
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Table 7. Results of Rapid Sequential Scin-
tiphotography in Neoplastic Lesions

Type-Type-[Type-
Ede, TOFERMT X > THEOB X - - I |0 | m
s 11 1 0
T ERT L DR, e ‘ 2
e . ERBBE B L 722001 o TE35 Astrocytoma grade I-1I 0 2 0
g ;‘, T, O = = Astrocytoma grade [[-IV 1 5 0
M, EDX S IR FEEL T e e\ T Oligodendroglioma 0 1 0
Frang . Medulloblastoma 0 1 0
6L, Wy v 7o aBERThor-EE Meningioma 7 1 0
115014, R DML X h ABGEE (cerebral), HeuEino L 0 -
w4 dli . inf Pinealoma 0 3 0
IEPERHS (deep midline), 7 v +°F (infratentor- Pituitary adenoma 0 1 0
ial), BE# (cranial) o 4 23T, MMzl Craniopharyngioma 0 1 0
BER, BHLE LR X 0BT Metastatic tumor L 7] 9
— e Skull invasion of head
BABAR LI DTHS. and neck tumor 2 0 g
IEREREIcIy, KRR, BUKTHES, 53 M Hemangioblastoma 2 0 0
=, BREgEREDT. Unverified 1 4 0
KEEEE I, ERERT LR KR &9 Total 14 1 29 1
Table 6. Relation Between Scan Image and Location of Tumor
o Configuration of scan image
Total scans stclz:;‘;e Localized- obscure
Diffuse-flat | g° Spherical | Irregular im:;.ge
Cerebral 52 51 0 3 =37 5 6
Deep midline 37 25 0 0 8 1 16
Infratentorial 22 16 0 0 9 1 6
Cranial 4 3 2 0 0 0 1
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Table 8. Results of Rapid Sequential Scin-
tiphotography in Non-neoplastic Lesions

Type| Type | Type

- i I I il
Venceshative. o8 10 | 4| 0
Arterio-venous anomaly 5 0 0
Cerebral infarction 0 0 3
Intracerebral hematoma 0 0 1
Subdural hematoma 0 0 2
Subarachnoid hemorrhage ] 2 1
Histiocytosis-x ] 1 0
Cerebral contusion 0 1 0
Total 6 8 7
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Table 9. Relationship of Intracranial Pathology, Configuration of Scan Image,
and Results of Rapid Sequential Scintiphotography
Type- 1 Type-1 Type- 1 Total
Skull invasion of Meningitis 2 | Infarction
. head and neck tumor | g, 1. 0chnoid Subdural hematoma
Diffuse-flat hemorrhage 2 10
ge Subarachnoid
Contusion 1 hemorrhage
Metastatic (meningeal) 1 | Meningitis 2 | Infarction
Localized-flat | Arterio-venous anomaly | Histiocytosis-X 1 | Subdural hernatoma 8
Meningioma 7 | Astrocytoma Intracerebral
Hemangioblastoma 2| grade ]_I'N 5| hematoma
Arterio-venous Metastatic 3
anomaly 2 | Astrocytoma
. Astrocytoma grade I-1II 2
Spherical grade I[-IV 1 | Pinealoma 2 e
' Unverified tumor 1 | Unverified tumor 2
Medulloblastoma 1
Neurinoma 1
Meningioma 1
Irveculen Arterio-venous Metastatic 3 7
5 anomaly 3 | Neurinoma 1
Unverified tumor 2 | Neurinoma (cystic)
Neurinoma 1
Oligodendroglioma 1
Obscure Pinealoma 1 9
image
Metastatic 1
Pituitary adenoma 1
Craniopharyngioma 1
Total 20 37 65
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C (anterior view, 1-2min) F (right lateral view, 90min)
Fig 2 (case No. 1)



136—(20) HARE ¥ e St H30% Hoe

;

D (anterior view, 15-16min)

B (anterior view, 50-60sec) E (posterior view)

C (anterior view, 1-2min) I (right lateral view)

Fig 3. (case No. 2)
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I (anterior view)

C (anterior view, 1-Zmin.) F (left lateral view)

Fig 4 (case No. 3)
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D (anterior view, 15-16min)

B (anterior view, 50-60sec) IX (anterior view)

F (left lateral view)

Fig 5. (case No. 4)
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| S

D (anterior view, 15-16min)

E (anterior view)

C (anterior view, 1-2min) F (right lateral view)

Fig 6. (case No. 5)
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E (anterior view)

C (anterior view, 28-30sec) F (left lateral view)
Fig 7. (case No. 6)
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I (anterior view)

I' (right lateral view)

Fig 8. (case No. 7)



142—(26) S E S HERE 308 W2

E (posterior view)

C (posterior view, 1-2min) I (left lateral view)

Fig 9. (case No. 8)
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C (anterior view, 5-6min) F (right lateral view, 90min)

Fig 10. (case No. 9)
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C (left lateral view,

58-60sec)

Fig 11 (case No.
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D (left lateral view, 15-16min)

E (left lateral view)

F (anterior view)
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v“

D (anterior view, 15-16min)

E (anterior view)

B (anterior view, 50-60sec)

-,
C (anterior view, 1-2min) F (left lateral view)

Iig 12, (case No. 11)
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Table 10. Differential Diagnisis of Intracranial Lesions by Brain Scintigram

Type- 1

Type- 1

Type-1I

**k Intracranial invasion

) of head and neck
Diffuse-flat P

#* Meningitis

** Subarachnoid
hemorrhage

*% Subdural hematoma

* Cerebral infarction
(more than 10 weeks after
the final ictus)

* Meningeal tumor

. metastasis
Localized-flat

*# Meningitis

* Histiocytosis-x

#% Cerebral infarction
(within 10 weeks after the
final ictus)

# Subdural hematoma

& Meningioma

* Glioma

#% Intracerebral hematoma

Spherical ** Hemangioblastoma * Pinealoma * Cystic tumor
* Arterio-venous anomaly| * Metastatic tumor
Irregular * Arterio-venous anomaly| ** Metastatic tumor

*% Probable diagnosis
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