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Dynamic Computed Tomography for the
Diagnosis of Pituitary Microadenoma
Part 1 Dynamic Computed Tomography of

Normal Pituitary Gland
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The purpose of this paper is to evaluate the dynamic CT findings on the normal pituitary
gland. Dynamic CT scan was studied in 20 normal pituitary glands.

In the anterior lobe, initially the secondary capillary bed (“tuft” by Bonneville) appeared
as a high density area located in the midline, beneath the upper surface of the anterior
lobe. Subsequently the high density area, located in the secondary capillary bed, spreaded
centrifugally into the anterior lobe. Finally, the entire anterior lobe became a homogeneously
high density area. Three patterns of the time-density curve were observed in the anterior
lode. Type 1, observed in the midline, beneath the upper surface of the anterior lobe,
was a vascular pattern. It corresponded to the tuft topographically. Compaired with the
other venous system, the peak of the type 1 somewhat delayed. It is considered due to
a slower circulation in the hypophyseal portal system. Type 2, observed just below the
tuft, represented the extravasation of contrast material in a highly vascular tissue
(hypervascular extravasation pattern). Type 3, observed at the bottom of the anterior
lobe, represented the extravasation of contrast material in a less vascular tissue (oligovascular
extravasation pattern). The posterior lobe appeared as a high density area, in the midline,
close to the dorsum sellae. The time-density curve of the posterior lobe had the vascular

pattern with the peak time which coincides with arterial one. The ordinary artery-capillary-
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venous circulatory system and the blood-brain-barrier in the posterior lobe well explain

these facts.
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Fig. 1 Schema of the coronal dynamic CT scan
of the normal anterior lobe
Initially, the secondary capillary bed
(tuft, Nol) appeared as a high density area
located in the midline, beneath the upper
surface of the anterior lobe. Subsequently
this high density area spreaded centrifugally
into the anterior lobe (small arrows). Fina-
lly, the entire anterior lobe became a ho-
mogeneously high density area. Numbers on
this schema correspond to those in Fig. 2.
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Fig. 2 Three patterns of the time-density curve,
observed in the anterior lobe

Numbers on the curves correspond to those
in Fig. 1.

Tuft, indicated by Curve 1, represented
the vascular pattern.

It had the peak, somewhat lagged behind
the superior sagittal sinus (sss). The area
below the tuft, indicated by Curve 2, repre-
sented the hypervascular extravasation pat-
tern.

The area at the bottom of the anterior
lobe, indicated by Curve 3, represented the
oligovascular extravasation pattern.
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Fig. 3 Coronal dynamic CT scan of the normal
anterior lobe
The serial images are shown from upper
left to lower right. The initial image (upper
left) showed the calyx—shaped tuft (secondary
capillary bed) in the midline, beneath the
upper surface. Subsequently this high density
area spreaded into the anterior lobe. Finally
the entire lobe became a homogeneously high
density area. The large pituitary gland is
considered to be normal at puberty.
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Fig. 4 Three patterns of the time-density
curve, observed in the anterior lobe
Numbers on the curves correspond to those
in the schema at the lower right. Curve
1, observed on the tuft, represented the
vascular pattern with the peak, somewhat
lagged behind the superior sagittal sinus
(sss). Curve 2, observed just below the
tuft, represented the hypervascular extrava-
sation pattern. Curve 3, observed at the
bottomn of the anterior lobe, represented the
oligovascular extravasation pattern.
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Fig. 5 The time-density curve of the stalk and
tuft
The stalk showed the vascular pattern, but
not the extravasation pattern. The tuft had
the peak somewhat lagged behind the superior
sagittal sinus (sss). On the other hand, the
peak of the stalk coincided with superior
sagittal sinus or slightly lagged behind. The
peak time tended to appear in the following
order : the superior sagittal sinus, the stalk
and the tuft.
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Fig. 6 Axial dynamic CT scan of the pituitary
gland
The serial images are shown from upper
left to lower right. The initial image (A)
showed the posterior lobe (arrowheads) as
a high density area in the midline, close to
the dorsum sellae. In the next image (B)
the tuft (arrows) of the anterior lobe appeared
as another high density area just in front of
the posterior lobe (arrowheads). Subsequently
the high density area, located in the tuft,
spreaded centrifugally into the anterior
lobe. Finally, the entire anterior lobe became
a homogeneously high density area, whereas
the posterior lobe (arrowheads) became a
relatively low density area (D).
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Fig. 7 Schema of the axial dynamic CT scan
in two levels

Upper schema :
pituitary gland.

Lower schema: lower portion of the
pituitary gland.

Numbers in this schema correspond to those
in Fig. 8.

Type 1 ; the vascular pattern was observed
on the tuft (No. 1).

Type 2 ; the hypervascular extravasation
pattern was observed mainly on the upper
portion of the anterior lobe (No. 2).

Type 3 ; the oligovascular extravasation
pattern was observed mainly on the lower
portion of the anterior lobe (No. 3).
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Fig. 8 Time-density curve of the anterior and
posterior lobes on the axial dynamic CT
Numbers on the curves correspond to those

in Fig. 7.

The tuft, indicated by “No. 1", represented
the vascular pattern with the peak, somewhat
lagged behind the superior sagittal sinus
(sss). Around the tuft, the upper portion
of the anterior lobe represented the hypervas-
cular extravasation pattern (No.2). The
lower portion of the anterior gland repre-
sented the oligovascular extravasation pattern
(No. 3). The vascular pattern with the peak
which coincided with basilar artery (BA), was
observed in the posterior lobe (p. 1.).

BA : basilar artery, SSS: superior sagittal
sinus

p. 1. ! posterior lobe
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