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Symmetrical central tegmental tract (CTT) lesion on MR imaging
in children — preliminary study
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The central tegmental tract (CTT) is mainly the extrapyramidal tract connecting the red
nucleus and inferior olivary nucleus. There are only a few case reports describing CTT abnormalities on
magnetic resonance imaging (MRI) in congenital metabolic disorders. Our purpose was to evaluate the
frequency of CTT lesions and characteristics on MRI, and to correlate MR imaging with the clinical aspect.

We reviewed the MR imaging of 347 children (172 boys and 175 girls) retrospectively at ages ranging
from 38 post conceptional weeks to 15 years. To evaluate symmetrical CTT hyperintensity lesions, we
defined the CTT lesion as bilateral symmetrical hyperintensity in the tegmentum pontis on both T2-
weighted images and diffusion-weighted images in more than two slices. We measured the ADC (apparent
diffusion coefficiency) values of symmetrical CTT hyperintensity, and compared this with normal CTT.

Among 347 children, CTT lesions were detected in 11 cases (3.2%). The mean ADC value of the 11
children with CTT lesions was significantly lower than that of normal CTT (p<0.005). On MR imaging,
associated parenchymal lesions other than CTT lesions included : none (n=3), periventricular leukomalacia
(n=3), thin corpus callosum (n=3), mild ventricular dilatation (n=1), and polymicrogyria (n=1). Clinically,
cerebral palsy was the most frequent clinical diagnosis (n=6) among the 11 children. Metabolic disorder
was not detected among the 11 children with CTT lesions.

In conclusion, CTT lesions were detected in 3.2% of all cases. The mean ADC value of CTT lesions was
significantly lower than that of normal CTT. Cerebral palsy was the most frequent clinical diagnosis.
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Fig.1

a: On this figure, both central tegmental tracts can be identified in the tegmentum pontis
(arrows) (from reference (1)) . CST : corticospinal tract, PoN : pontine nucleus, CN V : fifth
cranial nerve, ML : medial lemniscus, PPRF : paramedian pontine reticular formation, SThT :
spinothalamic tract, CTT : central tegmental tract, MLF : medial longitudinal fasciculus, LL :
lateral lemniscus, RF : reticular formation, LC : locus ceruleus, 4V : fourth ventricle, SCP :
superior cerebellar peduncle, Vme : mesencephalic nucleus of trigeminal nerve.

b : On T2-weighted MR imaging, normal CTT shows isointensity signal that cannot be identified.
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Fig.2

Symmetrical CTT lesions can be
detected in a two-year-old boy
by MR imaging

CTT is identified as bilateral
hyperintensity on both T2-(a,b)
and diffusion-(c,d) weighted
imaging in more than two slices.



Table Symmetrical CTT lesions on MRI in 350 cases
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age sex T2WI DWI (rigl?llt) /(l:e ft) Other MRI findings Clinical diagnosis
1IYIM | F high high 78/75 thin corpus callosum Cfg&?ggtﬁﬂsgpli?:g st;ll
1Y2M | M high high 76/78 thin corpus callosum hypotrophy
1Y7M | F | mild high high 60/75 bil.polymicrogyria cerebral palsy epilepsy
1YIOM | F | mild high high 76/73 focal thin corpus callosum developmental delay
2YIM | F high high 88/77 None seizure
2YIM | M | mild high | mild high 94/98 periventricular leukomalacia cerebral palsy
2Y3SM | M high very high 62/75 periventricular leukomalacia cerebral palcy epilepsy
2Y3M | M | mild high | very high 52/76 periventricular leukomalacia cerebral palsy
2Y6M | M | very high | very high 72/68 None cerebralpalsy
3YSM F high high 82/74 mild ventriculomegaly encephalopathy
5YIM | F | veryhigh | very high 69/63 None mild developmental

delay, autism

alb
d
Fig.3

mality

Two-year-old boy clinically
diagnosed as cerebral palsy,
without any metabolic abnor-

CTT lesion is identified as
bilateral hyperintensity on both
T2-(a,b) and diffusion-(c,d)
weighted imaging, without
other abnormal findings.
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3 ~ | Fig.4 Two-year-old boy clinically diagnosed as cerebral
¥/ palsy (spastic diplegia)

On MR imaging (a,b), CTT lesions are identified as
bilateral hyperintensity on both T2-(a) and diffusion-
(b) weighted imaging. The volume of myelinated
white matter is diminished, associated with thin
corpus callosum and ventriculomegaly with irregular
margin (c,d).

Fig.5 One-year-old girl clinically diagnosed as cerebral palsy associated with mental a \ b \ c
retardation and epilepsy

On MR imaging, CTT lesions are identified as bilateral hyperintensity on both T2-
(a) and diffusion-(b) weighted imaging, associated with thin corpus callosum (c).
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Fig.6 One-year-old girl clinically diagnosed as cerebral palsy associated with epilepsy

alblc

On MR imaging, CTT lesions are identified as bilateral mild T2- shortening (a) and
hyperintensity on diffusion weighted imaging (b). T2-weighted imaging shows abnormal tiny
gyri with thickened cortex around both sylvian fissures, diagnosed as both polymicrogyria.
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