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Analysis of Ring Enhancement in the cranial Computed Tomography

Seung Jae Huh, M.D., Yong In Chung, M.D., Kee Hyun Chang, M.D.

Department of Radiology, College of Medicine, Seoul National University

A total of 83 cases with ring enhancement in the cranial computed tomography were radiologically analyzed

to determine the specific CT findings of the primary and metastatic brain tumor, inflammatory disease, resolving

hematoma, and cerebral infarction.

The briéf results are as follows.

1. Glioblastoma multiforme show a characteristic thick or thin irregular ring enhancement with significant

mass effect and surrounding edema.

Most of the metastatic tumors also show irregular thick or thin walled ring enhancement with significant

surrounding edema.

Tumoral hemorrhage was observed in the metastatic melanoma, breast cancer, and lung cancer.

2. The brain abscess usually show characteristic thin regular and smooth ring enhancement with moderate

peripheral edema. The parasitic cysts also show thin regular ring enhancement with different degree of

surrounding edema.

3. Ring enhancement in resolving hematomas and cerebral infarctions usually occurs about 10-30 days after

the onset of symptoms, which shows thin and regular ring pattern without significant surrounding edema.
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Table 1. Summary of Case Materials

Diagnosis g:éegf
Primary Brain Tumor 28
Glioblastoma Multiforme 10
Acoustic Neurinoma 2
Oligodendroglioma 2
Pituitary Adenoma 11
Craniopharyngioma 3
Metastasis 14
Lung Cancer 7
Melanoma 3
Breast Cancer 1
Stomach Cancer 1
Unknown Primary Site 2
Brain Abscess 10
Parasitic Dx. 12
Cysticercosis 10
PW. 2
Infarction 11
Resolving Hematoma 8
Total 83

Fig. 1. Glioblastoma multiforme.
Pre and post contrast cnhanced(A &
B) show irregular ring enhancement
with variable thickness in the right
temporal region, with nodularity within
the ring.
There is massive mass effect.

(Table 2, Fig. 3). FYKEES 114 EF44
B o, BEXMHERE 36l Y ARES 333 B
REFHEEL 25 o3 FI¢ 2ke 2 cH(Table
2 & 6).
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Table 2. Characteristics of Ring Enhanceme- Ml A Rz T3 FIE Aol 141y cF(Table
nt in Primary Brain Tumor 3). FHEES BB Aol 261, hZES} 341, BE
E7L 9ol A v} (Table 6). %2 AL IfIG 3, I

O o O D 0 M-S SUe RS P A4 BEE, A5 i

1614 o]t (Fig. 4 & 5).

Glioblastoma Multiforme (10) 2 4 4 Table 3. Characteristics of Ring Enhancem-
Oliogodendroglioma (2) 2 ent in Metastatic Tumors
Acoustic Neurinoma (2) 1 1
Pituitary Adenoma (11) 10 1 O OO D
Craniopharyngioma (3) 3
Lung Cancer(7) 2 1 2 2
Melanoma (3) 1
Breast Cancer (1) 1
Stomach Cancer (1) 1

Unknown Primary site(2) 2

Fig. 2. Oligodendroglioma.
Pre and post contrast enhanced scan
(A & B) show calcified mass with
regular thin walled ring blush in the
right frontal region.

Fig. 4. Metastatic lung cancer.
Post contrast enhanced scan shows low
density central core with a peripheral
rim of enhancement in right parietal
region, with massive surrouding edema.
Note solid inhomogeoneus enhancement
at the posterior aspect of ring blush.
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10619 KBS BmERERS SFn Fd3 Rl
Fig. 3. Pituitary adenoma. 76, k3 B AHl Aol 14, AfIEEe] siiEER o}
Post contrast enhanced scan shows Sk Aol 263U =t (Table 4, Fig. 6). 10615 F2
thin, uneven rl.ng enhancement in the IEES S Aol 161, S} 66, WM} 3
suprasellar region.
Blol gl 3, %% 4613 o} (Table 6).
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B A Aol 161, gkn FdF Aol 66, FRIL T
d& Aeo] gl =F(Table 4, Fig. 7). F9 HEL

Fig. 5. Metastatic melanoma.

A. Pre contrast scan reveals hematoma
in ante riorp ortion of the right
parietal lobe with moderate surro-
unding edema.

B. Post contrast enhanced scan reveals

peripheral ring enhancement with
eccentric nodularity within the ring.

Table 4. Characteristics of Ring Enhanceine-
nt in Inflammatory Disease of Brain

OGO

Abscess (10)
Cysticercosis (10) 6 1 3
Paragonimiasis

Westermani(2) 2

Fig. 6. Brain abscess. Note thinning of medial
abscess wall, and peripheral linear
enhancement, due to the cerebritis.

RO ol 761, chEEES} 261, W|EEZL 16195
(Table 6). %iEl AL 761K oF. 261 Mk #%E
T FdshA g mkdEpEEmE 2yl
(Table 4). 2filell 4] =% rhpEe] [§2HHE 2o
= 1B A B 3l o

€ 2% 5

Fig. 7. Cysticercosis.

A. Initial scan with contrast enhan-
cement shows smooth, regular thick
walled ring enhancement.

B. A repeat scan 3 month later shows
an apparent decrease in size and
surrounding edema.

JAfZMAE (Resolving hematoma)

ST A MKERABE 7O e BT
93 ol FAH Aol 301, FAskA WL el 2
24 BikE 2el Aol 2pigch FAT EFAA
Q Aol ¢l 4 23eH(Table 5, Fig. 8). 794
WS GOl A SR T, 26104 hHRA T
o BiRE 266l A 29 o (Table 6). Wiifo] A&
T3 BREREE dehdt AR FE 2vaF
% e

Table 5. Characteristics of Ring Enhanceme-

nt in Resolving Hematoma & Infa-

rction
Resolving Hematoma (8) 3 2 2 1
Infarction(11) 7 2 2 =
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Fig. 8. Serial CT of the hematoma.

A. A right parietal hematoma is present.

B. A repeat scan sixteen days later shows an apparent decrease in density as the hema-

toma ages.

C. After contrast enhancement a thin regular ring enhancement is seen.

Thereis no mass effect.

Table 6. Secondary Findings of the Intracranial Disease with Ring Enhancement

Surroun ding Edema Multiplicity‘Hemorrhage Calcification
+
I
Glioblastoma Multiforme (10) 8 1
Oligodendroglioma (2) 2 2
Acoustic Neurinoma (2) 2
Pituitary Adenoma(11) 11
Craniopharyngioma (3) 3 3
Metastatic Tumor (14) 2 9 9 3
Abscess (10) i 3 4
Cysticercosis(10) 7 1 7
P.W.(2) 2 1
Resolving Hematoma (8) 6 2
Infarction(11) 11 4 1
i TR EEAE
V. & "

1G4 25 o2 BRkS 383 olF #dd A
of 7#l, #dskx] & Aol 26, H-EAal IEike] 2
Blgl =k (Table 5, Fig. 9). IBE%ERENA &5
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olgieh, FHREL (1A BF EME T, £
ol AL 413l o (Table 6).
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Fig. 9. Cerebral infarction.
CT with contrast enhancement, 3 weeks
later after ictus, shows a relatively
smooth, thin walled ring enhancement.
There is no mass effect.
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