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Summary 
CT scans and MR images were analized in 12 patients with 

histologically proved tectal plate gliomas. In an attempt to identify 
the nature of these lesions, their radiological characteristics were 
correlated with the histological results. 

In four of our patients CT scan failed to show the tumour. MR 
imaging demonstrated the tectal distorsion in all cases. Contrast 
enhancement, calcification, cystic portions, exophytic nature were 
observed in both high and low-grade gliomas. 

We conclude that in the case of intrinsic tectal tumours, the most 
probable diagnosis is that of low-grade astrocytoma while in the 
case of exophytic tectal tumours, the differential diagnosis from 
pineal region tumour is required and a histological verification is 
necessary. 
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Introduction 

With the advent of MR imaging the tectal plate can 
be accurately evaluated. Limited changes of its normal 
architecture can be detected. If MR anatomy of the 
aqueduct and the normal tectal plate is already well 
known, the neuroradiological differential diagnosis be- 
tween the lesions involving this region is still difficult 1. 
There is a wide variety of pathological diagnoses in 
this anatomical region and only a limited number of 
series published in the literature. 

Among the tumours, the most common is the as- 
trocytoma but one should be concerned about other 
possibilities such as oligodendroglioma, ependymoma, 
ganglioglioma, medulloblastoma, primitive neuro-ec- 
todermal tumours, metastases, and other lesions such 
as vascular malformation (angioma, cavernoma) ab- 
scess, hamartoma, granulomatous disease, and peri- 
aqueductal gliosis 1-15. 

This report describes the neuroradiological findings 

of 12 tectal plate gliomas. All were histologically con- 
firmed. 

Materials and Methods 
Patients Characteristics 

Tectal plate gliomas were diagnosed in 12 patients over a 15- 
year period (1977-1992). The clinical summaries of our patients are 
given in Table 1 of part I of this publication [see Acta Neurochir 
(Wien) 126: 76-83]. 

Neuro-Imaging 

All patients underwent serial CT scans. 9 patients had pre-op- 
erative MR scans. MR imaging, at our institution, was obtained on 
a 1.5 T whole body system (Siemens, Erlangen, Germany) by using 
spin-echo sequences 500/26 ms (TR/TE) and 2 600-90 ms (TR/TE). 

Repeat T 1-weighted images were obtained after infusion of con- 
trast agent in 5 cases. All the lesions were surgically removed at least 
partially, and pathological examination was performed. Neurora- 
diological and pathological findings are summarized in Table 1 of 
this part of the publication. 

Results 

C T  scan: demonstrated hydrocephalus in all cases. 
It showed abnormalities of the quadrigeminal plate in 
7 cases (Table 1). In case 3, CT scan failed to show the 
turnout but pneumoencephalography showed the tu- 
moural compression of the aqueduct. In 3 recent cases 
(case 1, 11, and 12) MRI performed after negative CT 
scan revealed a tumoural lesion. 

One patient (patient 5) was followed-up for sup- 
posed congenital aqueductal stenosis for 4 years. The 
first scan was performed in 1979 and the tectal tumour 
was not seen. In 1981 this patient underwent a new CT 
scan examination showing a tumour with a cystic com- 
ponent and a rim of contrast enhancement. 

Tectal calcifications were present in 3 lesions. Focal 
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Pat ien t  no. Age/Sex CT-scan  M R I  

T u m o u r  Cy C a  C E  T1  T 2  C E  

Loca l i za t ion  

T e g m e n t u m  Tec tum Exophy t i c  

P a t h o l o g y  

(grade) 

1 l l / F  no t  seen - - iso SI hyper  0 

A E  47 439 SI 

2 11/F + - + + 0 0 0 

W 29 952 

3 12/F no t  seen - - - 0 0 0 

S 21 986 

4 13/F + - - - hypo  SI hyper  + 

A E  47 922 SI 

5 I5 /F  1 9 7 8 : n o t  + + r ing 0 0 0 

A D  45 751 seen = cas l ike 

I982 : + 

6 17/M + - + - hypo  SI hyper  0 

A D  46 706 SI 

7 23 /M + + - + hypo  SI hyper  + 

A C  44 395 SI 

8 24/F  + - - + hypo  SI hyper  0 

A C  45 046 SI 

9 31/F + + - - hypo  SI hyper  + 

A E  47 718 SI 

I0 34/M + - + + iso SI hyper  - 

A E  48 084 SI 

11 12/F not  seen - - - iso SI hyper  + 

A E  48 433 St 

i2  8/M not  seen - - - iso SI hyper  + 

A F  48 910 SI 

+ - ord. astroc.  

g rade  II  

+ - juveni le  type 

astroc.  

+ - ord. astroc,  

g rade  I 

+ + juveni le  type 

astroc.  

+ + ol igod,  g rade  

A 

+ + ord. astroc.  

g rade  I I I  

+ + ol igo-astroc.  

g rade  I 

+ + e p e n d y m o m a  

grade  II  

+ + ord. astroc,  

g rade  I I I  

+ - juveni le  type 

astroc.  

+ - juveni le  type 

aslroc,  

+ - juveni le  type 

astroc.  

ICP in t rac ran ia l  pressure;  Cy cyst; Ca calcif icat ion;  CE con t ras t  enhancement ;  SI signal  intensi ty;  cas in i t ia l  d iagnosis  of  congeni ta l  

aqueduc ta l  stenosis,  

Fig. 1 Case 10, In t r ins ic  tectal  juveni le  type as t rocy toma.  (a) Axia l  unenhanced  CT  scan shows tectal  ca lc i f icat ion on the left side of  the tectal  

piate.  (b) Pos t  in ject ion axia l  CT  scan shows focal enhancemen t  a r o u n d  the calcified area.  (c) Sagi t ta l  T 1-weighted image  (SE 450/'25) shows 

tectal  d i s to rs ion  by  an in t r ins ic  tectal  t u m o u r  



Fig. 2. Case 12. Intrinsic tectal juvenile type astrocytoma. (a) Sagittal SE 530/15 image reveal an elongation of the tectal plate by an arachnoid 
cyst. (b) Sagittal SE 2320/15 image after infusion of Gd-DTPA shows the length (19 mm) and thickness (8 ram) of the enhancing tumour 

Fig. 3. Case 11. Intrinsic tectal juvenile type astrocytoma. (a) Axial SE 500/20 image shows slightly hypo-intense lesion in the tectum. (b) 
Axial SE 2620/50 image shows hyperintense tectal lesion. (c) Axial SE 2620/15 image shows hyperintense tectal lesion. (d) Two-dimensional 
axial image obtained with three-dimensional FISP imaging (TR/TE:40/5) shows hypo-intense tectal lesion. (e) Two-dimensional sagittal 
image obtained with three-dimensional FISP imaging (TR/TE : 40/5) shows localized hypo-intense tectal lesion 
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enhancement of the tumour on post injection scan was 
seen in 5 patients (Fig. 1). A cystic component was 
found in 3 patients. 

M R  imaging: MR examinations were performed in 
9 patients. The tectal distorsion was demonstrated in 
all cases and allowed the diagnosis of tectal tumour 
(Fig. 1). 

In all cases of localized tectal tumours, thickness 

and/or length of the quadrigeminal plate were found 
to be above the 7mm and 17mm confidence level 1 
(Fig. 2). 

On T 1-weighted sequence the lesion appeared to be 
iso or hypo-intense with the corpus callosum. Post- 
contrast MR examinations were performed in 5 pa- 
tients and showed contrast enhancement in all of  them. 
Increased tectal intensity on T 2- weighted images was 
present in every case (Fig. 3). 

In 6 cases the lesion was exophytic (Fig. 4) while in 
two cases tegmental infiltration was observed (Fig. 5). 
In five cases the tumour was localized in the tectal plate 
without any surrounding invasion. Oedema was dif- 
ficult to evaluate, but was clearly seen in one case on 
the T 2-weighted sequence (Fig. 6). Pathological diag- 
nosis revealed low-grade astrocytoma in 7 cases, high- 
grade astrocytoma in 2 cases, oligodendroglioma once, 
oligoastrocytoma once, and ependymoma once. 

Fig. 4. Case 4. Exophytic tectal juvenile type astrocytoma sagittal 
SE 520/20 image shows heterogeneous pineal mass 

Discussion 

There have been several reports depicting evaluation 
of mesencephalic tumours using CT scan, CT cister- 
nography, or CT ventriculography 16 18. 

In 4 of our patients, the tumour was visualized on 
MR images but not on CT scan. Several authors 3' 7 
reported CT scan failure to visualize peri-aqueductal 
tumours. They concluded that MR imaging should be 
the investigation of choice in cases of  late-onset aque- 

Fig. 5. Case 1. Tectal astrocytoma infiltrating the tegmentum (grade II). (a) Sagittal SE 500/20 image shows hypo-intense tegmentat lesion. 
(b) Paramedian sagittal SE 500/20 image shows involvement of the tectal plate 
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Fig. 6. Case 7. Exophytic cystic tectal 
tumour (oligo-astrocytoma grade I). 
(a) Sagittal SE 552/32 image reveals a 
cystic mass in the pineal region. (b) Sag- 
ittal SE 1000/32 image after infusion of 
Gd-DTPA shows ring-like enhancement 
of cystic pineal mass. (c) Axial SE 2000/ 
90 image reveals peritumoural oedema. 
(d) Axial CT scan shows a cystic mass 
in the pineal region 

ductal obstruction. The administration of  gadolinium 
in such cases may be helpful. 

Since Steinbock reviewed 32 cases in 1987, we found 
30 more tectal plate lesions in the literature but only 
14 pathologically confirmed 1' 4, 6 8, 15, 19 

We analysed the neuro-imaging characteristics of 
our 12 patients (all were histologically confirmed). The 
diagnosis of mesencephalic tumours was obvious in 
both ventrally infiltrating or dorsally exophytic tu- 
mours. In the latter, the diagnosis was much more 
confusing because of similar radiological patterns to 
some pineal tumours (Fig. 7). The histological type of  
these largest tumours were juvenile type astrocytoma, 
oligo-astrocytoma, ependymoma, and astrocytoma 
grade III. 

The main difficulty is to differentiate benign from 

tumoural aqueductal stenosis with MR imaging in case 

of intrinsic tectal gliomas. 
The major pattern is bulbous localized masses with 

potential aqueductal obstruction at any localization. A 
prolonged T 2 relaxation time compared with normal 
brain tissue was observed in all of  our cases. Enhance- 
ment after Gadolinium injection was independent of 
tumour grading. 

High and low-grade astrocytomas can have both 
exactly the same MRI and CT appearance: we reported 
four patients with astrocytoma grade I and two grade 
III. Contrast enhancement, calcification, cystic por- 
tions, exophytic nature were observed in these two 
pathological groups. May e t  al. have identified a spe- 
cific group of  "benign intrinsic tumours" on the basis 
of  tectal calcification, lack of  contrast enhancement 
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Fig. 7. Case 8. Exophytic tectal tumour. Ependymoma grade II. (a) Axial CT scan shows tumoural mass in the pineal region. (b) Axial post 
contrast CT scan shows enhancing tumour in the pineal region. (c) Sagittal SE 400/14 image shows hypo-intense lobulated mass in the pineal 
region. (d) Coronal SE 2000/100 image shows hyperintense mass in the pineal region 

increased signal intensity on T 2-weighted images and 
no evidence o f  progression in the follow-up period 19. 

Juvenile type as t rocy toma can be an intrinsic tectal 
tumour  but  can exhibit an exophytic component .  In  

one patient  with as t rocy toma II, M R I  showed teg- 
mental  infiltration. This suggests the possibility o f  

growth  in low-grade tumours.  The different patterns 

encountered could correspond to different steps o f  evo- 

lution o f  a unique tumoura l  type. It  is well known 
f rom the literature that  a low-grade as t rocy toma can 
give spinal metastases 8' 20, 22 

Unfor tuna te ly  we have to conclude that  these ra- 
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diological parameters  canno t  predict  the histological 

na ture  of  the tumours .  

We have never seen a high-grade as t rocytoma 

strictly limited to the tectal plate. All bu t  one case of 

low-grade as t rocytomas were purely intrinsic.  This fact 

leads us to th ink  that  the mos t  valuable benign char- 

acter of a tectal t u m o u r  is its size. In  case of  intr insic 

tumour ,  M R I  fol low-up seems to be justified. C h a p m a n  

et al. described 8 cases of  indolen t  gliomas of  the tectal 

plate: five of them were operated on, demons t ra t ing  

low-grade as t rocytomas 4. He also proposed a serial 

M R  follow-up of  intr insic gliomas. 

References 

1. Sherman JL, Citrin CM, Barkovich AJ, Bowen BJ (1987) MR 
Imaging of the Mesencephalic Tectum: normal and pathologic 
variations. AJNR 8:59-64 

2. Sanford RA, Bebin J, Smith RW (1982) Pencil gliomas of the 
aqueduct of Sylvius. Report of two cases. J Neurosurg 57: 690- 
696 

3. Steinbok P, Boyd CM (1987) Periaqueductal tumor as a cause 
of late-onset aqueductal stenosis. Childs Nerv Syst 3:170-174 

4. Chapman PH (1989) Indolent gliomas of the midbrain tectum. 
In: Marlin AE (ed) Concepts in pediatric neurosurgery. Karger, 
Basel, pp 97-107 

5. Farwell JR, Dohrmann GJ, Flannery JT (1977) Central nervous 
system tumors in children. Cancer 40:3123-3132 

6. Pendl G, Vorkapic P, Koniyama M (1990) Microsurgery of 
midbrain lesions. Neurosurgery 26:641-648 

7. Raffel C, Hudgins R, Edwards MSB (1988) Symptomatic hy- 
drocephalus: initial findings in brainstem gliomas not detected 
on computed tomography scans. Pediatrics 82:733-737 

8. Rutka JT, George RE, Davidson G, Hoffman HJ (1991) Low- 
grade astrocytoma of the tectal region as an unusual cause of 
knee pain: case report. Neurosurgery 29:608-612 

9. Davis RP, Sachdev VP, Sachar M (1985) Ependymal cyst of the 
quadrigeminal plate: case report. Neurosurgery 16:96-99 

10. Lis S, Lampropoulos C, Sarwar M (1989) Quadrigeminal plate 
hamartoma. AJNR 10:556 

11. Konno H etal (1985) A case of quadrigeminal hamartomas. 
Acta Neuropathol (Berl) 68:155-159 

12. La Torre E, Delitala A, Sorano V (1978) Hematoma of the 
quadrigeminal plate. Case report. J Neurosurg 49:610-613 

13. Nagao M, Kita Y, Kamo H (1992) Haemorrhage in the inferior 
colliculus. Neuroradiology 34:347 

14. Nauta HJW, Contreras FL, Weiner RL, Crofford MJ (1987) 
Brainstem abscess managed with computer tomography-guided 
stereotactic aspiration. Neurosurgery 20:476-480 

15. Barkovich AJ, Newton Th H (1989) MR of aqueductal stenosis: 
evidence of a broad spectrum of tectal distortion. AJNR 10: 
471-476 

16. Strand RD, Baker RA, Ordia IJ, Arkins TJ (1978) Metrizamide 
ventriculography and computed tomography in lesions about 
the third ventricle. Radiology 128:405-410 

17. Glanz S, Geehr RB, Duncan CC, Piepmeier JM (1980) Metri- 
zamide-enhanced CT for evaluation of brainstem tumors. AJR 
134:821-824 

18. Bilankiuk LT, Zimmerman RA, Littman Petal  (1980) Com- 
puted tomography of brainstem gliomas in children. Radiology 
134:89-95 

19. Paul L, May E, Susan I, Blaser (1991) Benign intrinsic tectal 
"tumors" in children. J Neurosurg 74:867-871 

20. Kocks W, KalffR, Reinhardt V, Grote W, Hilke J (1989) Spinal 
metastasis of pilocytic astrocytoma of the chiasma opticum. 
Childs Nerv Syst 5:118-120 

21. Me Laughlin JE (1976) Juvenile astrocytomas with subarachnoid 
spread. J Pathol 118:101-107 

22. Silbergeld D, Berger M, Griffith B, Bleyer A, Geyer R, Milstein 
J, Eskridge J (1988) Brainstem glioma with multiple intraspinal 
metastases during life: case report and review of the literature. 
Pediatr Neurosci 14:103-107 

Correspondence: L. Bognar, M.D., Service de Neuro-Chirurgie, 
H6pital Neurologique et Neuro-Chirurgical Pierre Wertheimer, 59 
Blvd. Pinel, F-69003 Lyon, France. 


