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Mesencephalic Anatomy: 
Demonstration by Computed 
Tomography 
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Although gray and white matter are distinguished by computed tomography (CT) in 
the cerebrum and cerebellum, their resolution in the mesencephalon has not been 
reported. CT and anatomic sections of the mesencephalon were compared to determine 
the relative densities of the superior cerebellar peduncles (white matter) and red nuclei 
and central gray matter. The normal low attenuation of the superior cerebellar peduncle 
should not be misinterpreted as infarction or demyelination. 

The mesencephalon contains both white (superior cerebellar peduncle and 
smaller fiber tracts) and gray (the red and other small nuclei and the central gray 
matter) matter. We studied structures of the mesencephalon that are normally 
distinguished by computed tomography (CT), measuring the relative densities of 
the structures on cross sections of brain specimens and correlated these sections 
with CT images . In this paper the appearances of substantia nigra, superior 
cerebellar penducle, and central gray matter are illustrated. 

Materials and Methods 

Three fi xed brain specimens were cut into 5 mm thick axial sections with an electric 
slicer. The slices were photographed on each side and radiographed in a Faxitron cabinet 
radiographic unit with minoR low dose film , 20 kV, and about 18 sec exposure. Xeroradi
ographs were also obtained of some sections. The photographs and radiograph s were 
compared to determine the relative density of the mesencephalic tissues. 

CT images of patients were compared with the radiographs. All CT images were obtained 
on a GE CT / T 8800 scanner with consecutive 5 mm , or occasionally 1.5 mm , thick slices. 
For imaging the mesencephalon , the patients were positioned supine with their heads 
slightly hyperextended in the head holder. The gantry was tilted (top of gantry toward 
patient's feet) to produce a plane of section about -15 0 with respect to the infraorbito
meatal line. For contrast enhancement , 200 ml of 30% iodinated contrast medium was 
infused intravenously over 5 min immediately before scanning and 100 ml was infused 
slowly during scanning . Technical factors for CT scans included 10 sec scan time, 1,150 

mA, and 120 kV . 

Results 

The structures that can be demonstrated radiographically within the mesen
cephalon include superior cerebellar peduncle, substantia nigra, aqueduct , cen
tral (periaqueductal) gray matter, and red nuclei . The anatomy of the mesen
cephalon and in particular the red nuclei and superior cerebellar peduncles is 
described in detail elsewhere [1-3]. Surface structures of the mesencephalon 
demonstrated by CT are the colliculi posteriorly and the cerebral peduncles 
anteriorly [1 ]. 

Since the mesencephalon is 15-20 mm long, a CT study with 5-10 mm thick 
slices includes two or more slices through it. Therefore, it is convenient to 
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describe the structures in the caudal and rostral mesen
cephalon separately. Landmarks in the caudal mesenceph
alon are the sylvian aqueduct, central gray matter, substan
ti a nigra, and the decussation of the superior cerebellar 
peduncles (fig . 1). In radiographs of the cut caudal mesen
cephalon (fig. 2), the substantia nigra and central gray 
matter are radiodense, whil e the cerebellar peduncles, like 
white matter in general, are more radiolucent. Therefore, CT 
images through the caudal mesencephalon show the pe-

Fig . I .- Superi or cerebellar peduncles (arrowheads ) decussating caud'!l 
to red nuc lei (arrows ). 

duncles as central regions of relatively low attenuation (fig. 
3). Such regions of low attenuation should not be interpreted 
as brain stem infarction or demyelination . Ventrall y the 
substantia nigra and posteriorly the central gray matter 
produce regions of greater density (fig . 3). 

Landmarks in the rostral mesencephalon include the aq
ueduct, substantia nigra, and red nuclei (fig. 4). In cut 
section, the red nuclei have a distinctive faint red color. 
Radiographs of the cut sections demonstrate that except for 
a thin rim of lower density tissue the red nuclei are as 
radiodense as the substantia nigra. CT images through the 
rostral mesencephalon of normal patients demonstrate the 
same attenuation in the red nuclei as in the adjacent sub
stantia nigra (fig . 5) . 

The lower density of cerebellar peduncles presumably 
resu lts from the greater lipid content in it than in the red 
nucleus or central gray matter [4]. Possibly, melanin that 
gives the substantia nigra its black color in anatomic sec
tions also imparts the greater density seen in radiographic 
and CT sections. 

The mesencephalon structures we have described are 
seen consistently, although not always clearly in our CT 
studies of the posterior fossa . Thin sections (5 mm or less) 
and relatively high exposure are required to show them. The 
unconventional plane of cut we use may also be necessary 
to demonstrate mesencephalic anatomy. It was selected 
because streak artifacts from bone appear to be minimized, 
and it has the additional advantage of being nearly perpen
dicular to the long axis of the brainstem , comparable to the 
plane of cut in many anatomic texts. 

Decussation af the superior 
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Fig . 2.-5 mm thick axial anatomic 
slice of caudal mesencephalon . Sub
stantia nigra is black in photographs (A 
and B) and radiodense in radiograph (C). 
Central (periaqueductal) mesencephalic 
gray matter is also radiodense; cerebe l
lar peduncles (arrow) are less dense. 
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A B 
Fig . 3. - CT images through caudal mesencephalon of " normal" aneu rysm 

patients. Low attenuation reg ion ( arrow) represen ts decussation of superior 
cerebellar peduncles. Substantia nigra and central gray matter, ventral and 

Fig . 5.-CT image through rostral 
mesencephalon of " normal " patient. 
Red nuclei (arrows), nearly isodense 
with substantia nigra, are bare ly vis
ible. 

c o 
dorsa l, respectively , to the brachium conjunctivum are less we ll defined . 
Densely ca lc ified suprasellar mass in 8 was a c ran iopharyngioma . 
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Fig. 4. -Rostral mesencephalon. 
Red nuclei (arrow) well seen in photo
graph (A) and xerorad iog raph (C) but 
barely seen in rad iog raph (B). Red nuclei 
nearly as radiodense as substantia ni
gra. 

1. Binder G, Haughton V, Ho K. Computed tomography of the brain 
in axial , coronal and sagittal planes . Boston : Little, Brown , 
1979 

2. Everett NB. Functional neuroanatomy. Philadelphia : Lea & Fe
biger, 1965 

3 . Nieuwenhuys R, Voogd J, Van Hvijzen C. The human central 
nervous system . A synopsis and atl as. New York: Springer, 
1978 

4. Haughton VM , Ho KC. Detection of demyelinated plaques in 
multiple sclerosis. AJR 1979;132: 213-216 


