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16 CT 114
.CT 1mm (high spatial frequency
algorithm) . CT
anterior presphenoidal foramen(APF), posterior presphenoidal foramen(PPF), rostro-orbital
pseudoforamen(ROP), intralateromedial postsphenocidal pseudo-foramen(LPP), intrapostsphenoidal
pseudoforamen(1PP), spheno-occipital pseudoforamen(SOP), canalis basilaris medianus(CBM)

intrasynchondral ossified bodies(10B)

2
10B (spheno-occipital synchondrosis)
. APF 1 (16/17, 94%) , PPF 2 (271/37,
73%) , ROP 25 (31734, 91%) , LPP 1 (9/17, 53%)
IPP  6-12 (20/37, 54%) . SOP 13
(3/6, 509%) , 10B 13 8
. CBM 20%

(basicranium)

(membranous bone)

(cartilagenous bone) 25
(ossification center)
, 18 (suture) (synchondrosis)
(central skull base) ,
(foramina) . 114 CT
(foramen ovale) . 1 17 12 20 , 25 34
2 , 6-12 37 , 13-16 6 . CT GE Hi-Speed
Advantage(GE Medical System, Milwaukee, WI, US.A)
CT (high spatial frequency algorithm)
(orbitomeatal line)
1mm (foramen magnum)
(orbital roof) .
CT anterior presphenoidal foramen(APF), posterior
presphenoidal foramen(PPF), rostro-orbital pseudoforamen(ROP),
199 4 6 199 8 31 ) intralateromedial postsphenoidal pseudoforamen(IPP), intrapost-
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sphenoidal pseudoforamen(1PP), spheno-occipital pseudofora- , 529%(16/31)
men(SOP), canalis basilaris medianus(CBM)), intrasyn- (Table 2). 1 69%
chondral ossified bodies(10B) 8 , 2-5 67%, 6-12 100%
PPF (Fig. 1) 5 70% ,
6-12 22% 13
, 10B (spheno-occipital synchondro- . PPF
sis) )
ROP (Fig. 2) 2 50%
, 25 4 31 (91%)
, 6-12 21%
APF (Fig. 1) 1 17 16 (%4%) ROP . ROP
1 2 35% 25%(15/59) , 15%(44/59)
, , 13 .
(Table 1). APF  48%(15/31) LPP (Fig. 3) 1 53% ,

Table 1. Detection of Normal Variants Shown by CT According to Age of Population
No. of Patients According to Age(%)

. <ly <2y 2-5y 6-12y =13y
Variants n=17 n=20 n=34 n=37 n==6
Anterior presphenoidal foramen 16(94) 7(35) 6(18) 2( 5) 0
Posterior preshenoidal foramen 12(71) 15(75) 24(71) 8(22) 0
Rostro-orbital pseudoforamen 7(41) 11(55) 31(91) 10(27) 0
Intralateromedial postsphenoidal pseudoforamen 9(53) 7(35) 8(24) 6(16) 0
Intrapostsphenoidal pseudoforamen 0 6(36) 9(26) 20(54) 1(17)
Spheno-occipital pseudoforamen 0 0 0 4(11) 3(50)
Canalis basilaris medianus 5(29) 4(20) 10(29) 9(24) 1(17)
Intrasynchondral ossified bodies 0 0 0 12(32) 4(67)

Fig. 1. Anterior and posterior presphe-
noidal foramina. Axial CT scansin a
10-month-old boy(A) and a 2-month-
old boy(B) show anterior presphenoidal
foramen(black arrow) identified be-
tween the corporal middle and main
centers of the presphenoid and posteri-
or presphenoidal foramen(white ar-
row) located between the main centers
of the presphenoid and postsphenoid.
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13
. LPP 22 , 8
(Table 3),
.1
, 6-12 67%
LLP ,
IPP (Fig. 4) 1 2 36%
, 2-5 26%, 6-12 54}%
1 . IPP
SOP (Fig. 5) 5
13 50%
CBM (Fig. 6) 20%
. CBM )
I0B (Fig. 7) 5 6-
12 32% , 13 67%

Table 2 . Shape of Anterior Presphenoidal Foramen Accord-
ing to Age of Population

(sphenoid body)
tion) (postsphenoidal portion)
(main center), (corporal middle center),
(anterior accessory center) ,
(medial center) (lateral center)

(presphenoidal por-

(3) (Fig. 8). (squamous portion),
(basilar portion) (exoccipital portion)
(O}
(spheno-occipital synchon-
drosis)
(15,6). (hard bone)
™.
(pseudoforamina)
APF, PPF, LPP, IPP
SOP
APF

Table 3.Bilaterality of Intralateromedial Postsphenoidal Pseu-
doforamen According to Age of Population

No. of Patients According to Foraminal Shape(%)

No. of Patients According to Age(%)

Bilaterality <ly <2y 25y 6-12y >13y
n=9 n=7 n=8 n=6 n=0

Shape ly <2y 25y 612y =13y
n=16 n=7 n=6 n=2 n=0

Round or Ovoid  5(31)  4(57) 4(67)  2(100) 0

Triangular 11(69) 3(43) 2(33) 0 0

Bilateral
Only Left 0 2(29) 2(25)

9(100) 5(71) 6(75) 2(33) O
467 0

Fig. 2. Paired rostro-orbital pseudo-
foramina. Axial CT scans in a 3-year-
old boy(A) and a 9-month-old boy(B)
show bilateral rostro-orbital pseudo-
foremina(arrows) located between the
lateral walls of the enlarging rostrum
coapt and the medial walls of the adja-
cent enlarging orbitosphenoid.
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5
Fig. 3. Intralateromedial postsphenoidal pseudoforamen. Axial CT scan in a 2-year-old girl shows unilateral intralateromedial post-
sphenoidal pseudoforamen(arrow) located in posterior portion of the fused lateromedial postsphenoidal synchondrosis.
Fig. 4. Intrapostsphenoidal pseudoforamen. Axial CT scan in a 6-year-old boy shows Intrapostsphenoidal pseudoforamen(arrow)
located in the midline at the fused intrapostsphenoidal synchondrosis.
Fig. 5. Spheno-occipital pseudoforamen. Axial CT scan in a 7-year-old boy shows spheno-occipital pseudoforamen(arrow). Spheno-
occipital pseudoforamen represents an ovoid rest of cartilage that persists in the midline after closure of the lateral aspects of the
spheno-occipital synchondrosis.

Fig. 6. Canalis basilaris medianus. Axial
CT scan in a 11-year-old girl shows can-
alis basilaris medianus(arrow). Canalis
basilaris medianus represent a remnant
of the cephalic end of the notochordal
canal and lies in the midline of the ba-
siocciput.

Fig. 7. Intrasynchondral ossified bod-
ies. Axial CT scan in a 10-year-old girl
shows intrasynchondral ossified bod-
ies(arrow) as separated dot-like struc-
tures with high attenuation in spheno-
occipital synchondrosis.
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Fig. 8. Schematic drawing of normal variations of the minute
central skull base foramina. The presphenoid portion contains

the main(MC), corporal middle(CMC), and anterior accessory
centers. The postsphenoid portion includes the medial(M) and
lateral centers(L). ROP : rostro-orbital pseudoforamen, APF :
anterior presphenoidal foramen, PPF : posterior presphenoidal
foramen, LPP : intralateromedial postsphenoidal pseudofora-

men, IPP : intrapostsphenoidal pseudoforamen, and SOP :

spheno-occipital pseudoforamen.
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CT of Normal Variations of the Minute
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Purpose : To evaluate the CT appearance of normal variations in the minute central skull base foramina in in-
fants and children.

Materials and Methods : One hundred and fourteen children under the age of 17 years without skull base ab-
normality underwent CT scanning. A high spatial frequency algorithm was used, and contiguous axial scan-
ning parallel to the orbitomeatal line was performed from the foramen magnum to the orbital roof, with a 1-
mm slice thickness. The presence or absence of eight foramina, pseudoforamina, or ossification centers includ-
ing anterior presphenoidal foramen, posterior presphenoidal foramen, rostro-orbital pseudoforamen, in-
tralateromedial postsphenoidal pseudoforamen, intrapostsphenoidal pseudoforamen, spheno-occipital pseudo-
foramen, canalis basilaris medianus and intrasynchondral ossified bodies was analysed according to age. The
presence of foramina or pseudoforamina was indicated if a ring-shaped structure was seen on two or more CT
scans at the location anatomically predicted, and intrasynchondral ossified bodies were indicated if linear or
dot-like structures with high attenuation accompanied spheno-occipital synchondrosis.

Results : CT indicated that within a certain age range, various kinds of foramina, pseudoforamina, and ossifi-
cation centers were frequent. The anterior presphenoidal foramen was most commonly seen in infants aged 1-
12 months (16/17, 94 %); the posterior presphenoidal foramen in children less than 2 years old(27/37, 73 %);
the rostro-orbital pseudoforamen in children aged 2-5 years (9/17, 53 %); intrapostsphenoidal pseudoforamen
in children 6-12 years old(20/37, 54 %) and spheno-occipital pseudoforamen and intrasynchondral ossified
bodies in children aged 13-16 years. The canalis basilaris medianus was identified in about 20 % of all subjects
regardless of age.

Conclusion : Development of the minute central skull base foramina varied greatly according to age.
Knowledge of the CT appearances of such embryologic variants of the central skull base should not only help
Provide an understanding of complex skull base anatomy but also identify abnormal skull base development.
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