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ABSTRACT: Background: Focal gliomas involving the midbrain tectum and tegmentum have been identified as having a better prog
nosis than diffuse tumors affecting the brain stem. However, only limited information is available concerning treatment effectiveness 
and long term outcome for these patients. Methods: A retrospective, population-based cancer registry survey was performed to assess 
the clinical features and treatment courses of patients with focal midbrain tumors. Results: Sixteen patients with midbrain gliomas 
were identified; eight had tectal gliomas and eight tegmental gliomas. Thirteen patients presented with symptoms related to hydro
cephalus, and 12 required a ventriculoperitoneal shunt. Seven patients underwent surgery directed at the tumor. Eight patients under
went initial radiation therapy and none had initial chemotherapy. One patient diagnosed at age 18 months had a rapidly growing tumor 
after 14 months of follow up which has responded to chemotherapy. The mean survival of this patient population was 84 months 
(range 3-280 months) after diagnosis, with only one tumor related death occurring (280 months after diagnosis). Survival was not 
affected by tumor location within the midbrain (tegmental or tectal) or by whether radiation therapy was or was not administered. 
Conclusions: Patients with focal midbrain gliomas require symptom control aimed at treatment of hydrocephalus, or mass effect from 
the tumor. However the extended survival of this population suggests that routine aggressive surgical debulking is often not required. 
Furthermore, the routine use of radiation therapy or chemotherapy for all such patients is questioned. 

RESUME: Gliome en foyer du mesencephale: survie a long terme dans une cohorte de 16 patients et implications pour le traitement. 
Introduction: On sait que les gliomes en foyer impliquant le toit du mesencephale ou la calotte, ont un meilleur pronostic que les tumeurs diffuses 
du tronc cerebral. Cependant, il existe peu d'information sur I'efficacite du traitement et Tissue a long terme chez ces patients. Methodes: Nous 
avons effectu6 une etude retrospective de population au moyen d'un registre de cancers afin de determiner les caracteristiques cliniques et le 
mode de traitement des patients atteints de tumeurs en foyer du m6sencephale. Resultats: Seize patients porteurs de gliomes du m6senc£phale ont 
6t6 identifies; huit avaient des gliomes du toit et huit avaient des gliomes de la calotte. Treize patients avaient consulte pour des symptdmes en 
relation avec une hydrocephalic et 12 avaient eu besoin d'une derivation ventriculoperitoneale. Sept patients ont subi une chirurgie pour leur 
tumeur. Huit patients ont eu d'abord de la radiotherapie et aucun n'a eu initialement une chimiotherapie. Un patient, diagnostique a l'age de 18 
mois, avait une tumeur dont la croissance a 6l6 rapide au cours des 14 mois de suivi. Ce patient a bien repondu a la chimiotherapie. La survie 
moyenne de cette population de patients etait de 84 mois (ecart de 3 a 280 mois) apres le diagnostic. Un seul deces etait en relation avec la 
tumeur (280 mois apres le diagnostic). La survie n'etait pas influencee par le site de la tumeur dans le mesencephale (a la calotte ou au toit) ou 
par l'administration de radiotherapie. Conclusions: Nous concluons que les patients qui ont des gliomes en foyer du mesencephale ont besoin 
qu'on controle leurs symptomes en traitant leur hydrocephalic ou I'effet de masse de la tumeur. Cependant, la survie prolongee de ces patients 
suggere qu'une chirurgie agressive effectuee de routine n'est souvent pas requise. De plus, nous remettons en question l'administration de routine 
de radiotherapie ou de chimiotherapie chez ces patients. 
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Intrinsic tumors of the brain stem are common in the pedi
atric population, comprising about 10% to 20% of all pediatric 
brain tumors and about 1% of adult brain tumors.1 While the 
prognosis of patients with diffuse pontine glioma remains poor, 
even with radiation therapy and chemotherapy,26 a number of 
subgroups of focal brain stem tumors have been identified that 
have a more benign course. These brain stem glioma subgroups 
include focal medullary glioma,7 dorsally exophytic brain stem 
glioma,8'9 tectal glioma,1015 and focal midbrain glioma (also 
including tectal glioma).16 The identification of focal midbrain 

glioma as having a more favorable prognosis was first reported 
by Vandertop et al.16 in 1992. Their population of 12 children 
had a mean followup of 2.5 years. Squires et al.15 in 1994 
reported a group of 12 children with tectal gliomas with a median 
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survival of 4.2 years. We report a population based survey of 
pediatric and adult patients with focal midbrain glioma (tectal 
and tegmental) who have been followed longitudinally for as 
long as two decades and document their treatment and their out
come. 

METHODS 

The Alberta Cancer Registry is a population-based registry, 
recording all pathological or clinical diagnoses of a neoplasm. 
All patients from southern Alberta registered with a diagnosis of 
a brain stem tumor between January 1, 1975 and December 31, 
1993 were reviewed. In addition, discharge diagnoses from the 
three large tertiary care hospitals in southern Alberta were also 
reviewed. All patients from southern Alberta who had clinical, 
biopsy, or autopsy evidence of a brain stem glioma were included 
if the neoplasm exclusively or mainly involved the midbrain. 
Midbrain tumors were classified into those which predominantly 
involved the tectum or predominantly involved the tegmentum. 
Hospital and cancer facility charts were reviewed to abstract 
clinical, pathological, and radiographic information. All avail
able imaging studies were reviewed. The followup period for 
outcome ended June 30, 1994. Standard chi-squared statistical 
methods were employed to analyze the differences found among 
the patient groups. 

RESULTS 

Over the two decade study period, 16 patients were identified 
with glioma which was entirely or mainly involving the mid
brain; there were 11 males and 5 females (Table 1). At the time 
of initial presentation, six patients had headache, 5 patients had 
nausea or vomiting, 8 had cranial nerve palsies, 8 had ataxia, 
and one had altered level of consciousness secondary to hydro
cephalus. All patients had a computed tomography (CT) scan, 
and 10 patients also had a magnetic resonance (MR) scan con
firming the presence of midbrain glioma (see Figures 1 and 2 for 
MRI examples of typical tectal and tegmental gliomas). The 
tumor was predominately confined to the tectum in 8 patients, 
and predominately involved the tegmentum in 8 patients. 

Thirteen patients had hydrocephalus and 12 required treat
ment with a ventricular peritoneal shunt. The remaining patient 
with hydrocephalus experienced complete resolution after surgi
cal resection of the tumor. Three patients had biopsy only, and 
four had debulking surgery. There was no surgical mortality and 
no significant surgical morbidity. Pathology showed low grade 
glioma in 6, and necrosis only in one patient (failed biopsy). 
Eight patients underwent initial radiation therapy and none had 
initial chemotherapy. 

Table 1: Patient Characteristics. 

Age (years) 

Gender 

Mean 

20.4 

11 male, 5 female 

Range 

1.5-64 

Duration of symptoms at 10.3 0.3-36 
presentation (months) 

Table 2: Patient Outcome. 

Whole Population (n=16) 

Radiation Therapy (n=8) t 

No Radiation Therapy (n=8) 

Primary Tegmental Glioma 
(n=8) t 

Primary Tectal Glioma (n=8) 

t Difference between two groups 
t Difference between two groups 

Mean±SD 
followup 
(months) 

84.4 ± 66.5 

111.3 ±70.6 

57.5 ±49.1 

100.9 ±80.6 

67.9 ±42.3 

III 
1 

1 

0 

1 

0 

Followup 
range 

(months) 

2-280 

27-280 

2-147 

2-280 

14-125 

not significant (X2; p=0.36) 
not significant (A'2; p=0.11) 

Mean survival was 84 ± 66 months (range: 3-280) with only 
one tumor-related death (at 280 months, or 23 years after diag
nosis). A second patient died of an unrelated abdominal aortic 
aneurysmal rupture with no evidence of tumor growth after 32 
months (autopsy confirmed). One patient, diagnosed at age 18 
months, had a rapidly growing tumor and rapidly deteriorating 
clinical condition by age 32 months, 14 months after initial 
tumor diagnosis. This patient is currently receiving adjuvant 
chemotherapy and has demonstrated tumor regression and dra
matic clinical improvement. In all other patients there has been 
little or no tumor growth. Survival (Table 2) was not significantly 
different whether radiation therapy was or was not administered 
(111 and 58 months, respectively; p=0.36). The apparent differ
ence in survival numbers between these two treatment groups 
reflects changing management strategies over time: 6/8 patients 
treated with radiation were diagnosed greater than 90 months 
ago, while only 2/8 patients not treated with radiation were 
diagnosed greater than 90 months ago. Therefore, in this cohort 

Figure 1: MRI example of a patient with a tectal glioma. This 9-year-
old boy presented with symptoms of headache, decreased cognitive 
function, and gait disturbance. His physical examination demonstrated 
papilledema and gait apraxia. This Tl-weighted sagittal image 
demonstrates a thickened tectum that is characteristic for this diagno
sis, and is associated with hydrocephalus. Treatment of this patient's 
hydrocephalus was accomplished with a ventriculo-peritoneal shunt 
with complete resolution of his presenting symptoms. There has been 
no tumor progression during 3 years of followup. 
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patients who have been treated with radiation therapy have had a 
longer duration of followup. Survival was not significantly dif
ferent whether the tumor location was predominantly tectal or 
tegmental (68 and 101 months, respectively; p=0.11). Only 2/8 
patients with tectal glioma received radiation therapy compared 
with 6/8 patients with tegmental glioma. 

DISCUSSION 

The identification of distinct subgroups of patients with 
glioma of the brain stem who have a significantly better 
prognosis than those with diffuse pontine glioma assists in 

Figure 2a and 2b: MRl example of a patient with a tegmental glioma. 
This 9-year-old boy presented with symptoms of headache and visual 
disturbance. His physical examination demonstrated papilledema and 
an incomplete right third nerve palsy. These two adjacent T2-weighted 
axial images (a and b) demonstrate tumor involving the entire mid
brain tegmentum. This tumor was associated with hydrocephalus. 
Treatment of this patient's hydrocephalus was accomplished with a 
ventriculo-peritoneal shunt with resolution of his headaches and par
tial resolution of his diplopia. There has been no tumor progression 
during 2 years of followup. 

developing tumor-specific treatment strategies.17 Treatment 
decisions in brain stem tumor management are frequently made 
on the basis of clinical characteristics and imaging findings 
without biopsy.1819 The current accepted treatment for diffuse 
pontine glioma is radiation therapy with or without chemothera
py and the survival of this patient subpopulation remains 
poor.1-26 Patients with focal gliomas have a predictably different 
natural history and should be considered for less aggressive 
management. The population of patients that the authors present 
substantiates and further extends our knowledge concerning the 
natural history of focal midbrain glioma. 

High resolution CT and more recently MR imaging have pro
vided the ability to identify intrinsic tumors of the brain stem 
with greater accuracy, at earlier stages of disease, and supply the 
detailed anatomical information that has allowed the clear dis
tinction between focal and diffuse lesions.6171922 The radiologic 
features of midbrain gliomas have been described in other 
patient series, and no significant differences were detected in the 
patient cohort which is the subject of this report.11215"1720 

Furthermore, CT and MR imaging have greatly reduced the 
need for diagnostic biopsy in the majority of patients with 
lesions of the brain stem.117'20'22'23 The differential diagnosis of 
brain stem lesions diagnosed with MR imaging includes other 
tumors such as ependymoma and ganglioglioma, and other 
lesions including cavernous malformations,23 multiple sclerosis, 
tuberculomas, parasitic cysts, and brain stem encephalitis.1 The 
diagnostic accuracy of MR imaging, in juxtaposition with our 
understanding concerning the natural history of brain 
stem glioma suggests that little is gained from routine 
biopsy.131718 Only three of the 16 patients in this series under
went a biopsy-only surgical procedure. In our center diagnostic 
biopsy is now not routinely performed if the MR imaging fea
tures are characteristic for brain stem glioma. 

Tectal glioma as a distinct clinico-pathologic entity, was 
described by Sanford et al.10 in 1982. These authors defined "tec
tal gliomas" as low-grade tumors confined to the aqueductal 
region of the tectum, producing hydrocephalus without cranial 
nerve palsies, truncal ataxia, pyramidal tract signs and other find
ings which characterize pontine gliomas.10 This initial report pre
sented two patients diagnosed at postmortem examination, and 
identified 12 previous cases presented in the medical literature 
(all less than 19 years of age). Other authors have since reported 
additional patients that have substantiated the indolent natural 
history of this lesion with surgical treatment of symptomatic 
hydrocephalus.1115-24 Two recent reports have presented patient 
cohorts with median followup ranging from 4.2 years15 to 5.5 
years12 with maximal followup as long as 17 years.12 The majori
ty of patients described have been children, although three of 
these series include a small number of adults.111314 The current 
recommended management of aqueductal glioma includes treat
ment of symptomatic hydrocephalus with either ventriculo-peri
toneal shunting or endoscopic third ventriculostomy, and 
followup with regular clinical and MR examinations. At our cen
ter, endoscopic third ventriculostomy has become the preferred 
method for treating this type of obstructive hydrocephalus and 
has been used for the majority of these patients since late 1994. 
In the unusual situation of rapid tumor growth, more aggressive 
treatment (including surgery, radiation therapy, or chemotherapy) 
is indicated.15 
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The definition of the tectal (periaqueductal) region of the mid
brain as a "privileged" location for gliomas that have a distinct 
indolent clinico-pathologic entity has recently been challenged by 
Vandertop et al.16 to include other areas of the midbrain. Their 
cohort of 12 children included 6 patients with gliomas predomi
nantly affecting the tectal region and 6 patients with tegmental 
gliomas. The mean followup of their 12 children was 2.5 years, 
ranging from 1 to 52 months in the 6 patients with gliomas of the 
tegmentum. These authors advocated the surgical treatment of 
such lesions: all 12 patients underwent surgery with or without 
adjuvant radiotherapy (6 patients). Surgery was performed pre
dominantly to achieve improvement of neurologic deficit, with a 
major debulking achieved in 75% of their patients, and significant 
improvement in neurological function in 4 patients. There was no 
surgical mortality in this patient population, however, two patients 
had significant postoperative morbidity (transient hemiballismus 
and deep vein thrombosis in one patient and meningitis in another). 
The management strategy for patients with tegmental gliomas 
advocated by these authors is challenged by the natural history of 
the patient population presented in this paper. 

This current report details a cohort of both pediatric and 
adult patients, with focal midbrain glioma (tectal and tegmental) 
who have a mean followup of almost a decade. The majority of 
these patients did not require tumor related surgery. While some 
patients did receive radiation treatment and had improvement of 
symptoms, there was no significant difference in survival 
whether or not radiation therapy was administered. The favor
able survival and effective control of symptoms emphasizes the 
generally indolent natural history of focal gliomas of this loca
tion in both adults and children. 

Treatment of patients with focal midbrain gliomas, both tec
tal and tegmental, should be directed at "symptom control". We 
recommend treatment of symptomatic hydrocephalus caused by 
focal midbrain glioma, preferabaly with endoscopic third ven
triculostomy when possible. We also recommend surgical 
debulking of tumors with clinically significant symptomatic 
mass effect. Routine surgical debulking or biopsy, or use of pri
mary radiation therapy or chemotherapy is challenged. Fourteen 
of 16 patients in this cohort failed to demonstrate evidence of 
clinically significant tumor progression over prolonged fol
lowup. Surgery, adjuvant therapy, or both should be considered 
only if the mass effect from the tumor is initially symptomatic 
or symptomatic expansion of the tumor occurs. Followup should 
include careful clinical observation and serial MR scans. 
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