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Radiotherapy Results of Pineal Tumors
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A retrospective analysis was performed on 23 patients with pineal region tumors treated with
radiation from 1979 through 1985 at the Department of Therapeutic Radiology, Seoul National
University Hospital. Histologic confirmation was done in only one case by surgical removal, and
in the remaining 22 patients, the diagnosis was based on clinical and radiological findings. The
radiation volume was the primary tumor site in 1 case, whole brain in 14 cases, and the whole
craniospinal axis in 8 cases. The overall 5 year survival was 71.5%. The 5 year survival was 69.
3% for whole brain treated group and 73.3% for craniospinal axis treated group. The survival for
the two groups did not differ significantly. In two cases sites of recurrence were detected, one in
supratentorial area, and the other in the lung. The results from this retrospective analysis and the
review of other reports indicate that routine use of prophylactic spinal irradiation is not warranted
in pineal region tumor, and the craniospinal irradiation is recommended in cases with high risk for
subarachnoid seeding such as positive CSF cytology, surgical removal or biopsy.
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INTRODUCTION

Primary pineal tumors comprise only 0.5 to 3%
of intracranial tumors with geographic variation,
and more than 50% of all pineal tumors are found
in patients under 20 years of age'~®.

Due to their location and infiltrative nature,
surgical extirpation of pineal tumor is difficult to
achieve. Though recent advance in microsurgical
or stereotactic technique reduced surgical morbid-
ity and mortality>~®, the advantage of direct surgery
is still considered to be evident only in benign,
encapsulated or radioresistant tumor, and such
tumors comprise about 20-25% of pineal
tumors®s?. So, irradiation with or without draining
procedure is considered the treatment of choice
for pineal tumor. But the heterogeneity in tumor
behaviour, frequent lack of histologic diagnosis
make the optimal radiation treatment design diffi-
cult. In this retrospective analysis, we are going to
discuss the-optimal radiation treatment for pineal
tumor based on our experience and result of
others.

METHODS AND MATERIALS
Twenty seven patients with pineal tumor were

treated at the Dept. of Therapeutic Radiology,
Seoul National University Hospital from 1979

were eliminated from this study: 2 patients because
of spinal metastasis at the beginning or early stage
of radiotherapy, and the other 2 patients because
of incomplete treatment. So 23 patients were anal-
yzed in this retrospective study. Two patients were
lost to follow up at 39 and 44 months respectively.
Median follow up periods were 39 months(1-81Mo)
for all patients,and 46 months(24-81 Mo) for survi-
VOrs,

Male to female ratio was 3.5 to 1, and about 65
% of patients were under age of 20 years. His-
tologic verification was done in only one case of
germinoma. In the remaining 22 cases, the diagno-
sis was based on clinical or radiological findings
(Table 1).

Table 2 shows initial clinical presentation of
patients. Symptoms due to increased intracranial
pressure such as headache or vomiting, and visuatl
disturbance were most commo: clinical manifesta-
tion. Upward gaze disturbance was present in 8
patients. The tumor mass in pineal region was
confirmed by CT scan in all patients. Angiography
was performed in only one patient. CSF was stud-
ied in 19 patients, and all specimens were negative
for malignant cells (Table 3). Serum marker study
was done in 13 patients. 8-HCG levels were ele-
vated in 5 patients, a-FP levels were elevated in 2
patients, and in the remaining € patients the marker
levels were within normal limits (Table 4).

Sixteen patients underwent ventricular shunting,
through 1985. Among these 27 patients 4 patients
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Table 1. Patient Characteristics Table 3. Diagnostic Study
Characteristics No. of pts (%) Study Positive Results
Sex CcT 23/23

Mate 18 (78.3) Angiography v
Female 51(21.7) CSF cytology 0/19
Tumor marker 7113
Age lyears)
0- 9 2( 87)
10— 19 13 (56.5)
20-29 4(17.4) Table 4. Tumor Marker Study (Serum)
30-39 1{ 4.4) .
40 — 49 0{ 0.0 Result No. of patients
50 - 3(13.0) Normal 6
Base of Diagnosis Elevated 7
Histologic Dx. 1{ 4.4) o-FP 2
Clinical Dx. 22 (95.6) BHCG
Not checked 10

Table 2. Presenting Symptoms and Signs

and surgical resection was attempted in only one

No. of patients (%) patient. Radiation treatment was given using Co 60

Symptoms gamma ray. The radiation treatment volume was
Headache 15 {65.2) the primary tumor site in 1 patient, whole brain in 14
Vomiting 11 (47.8) patients and whole craniospinal axis in 8 patients.
Conciousness change 61(26.1) There were no differences in tumor extensions or

‘\’/‘_"V“lﬁj‘_& Pz'ydiDSia 1: :;Zg; radiation responsiveness among each groups. In
A't:::c g':;ru ance 201741 local area only treated patient, 50 Gy was irradiated
Seizure 11 4'3) to primary tumor area. In whole brain treated
patients, 40 Gy was irradiated to whoie brain foll-
319"5. owed by 10 to 15 Gy boost to primary tumor site,
Papilledema 5121.7) and in whole craniospinal axis treated patients,
‘I\leward gaze disturbance ? §3:'§; brain treatment was same as in whole brain treated
ystagmus ’ patients and 20 to 25 Gy was irradiated to whole
Hemiparesis 2(8.7) )
spine.
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Fig. 1. Overall actuarial survival for all patients.



RESULTS

Fig. 1 shows the survival for all patients. The 5
year survival for all patients was 71.5%. Among 16
survivors, 15 patients were alive without evidence of
disease until the time of follow up, and only one
patient was alive with uncontrolled disease. Fig 2
shows survival according to treatment volume. The
5 year survival was 69.3% for whole brain treated
patients, 73.3% for whole craniospinal axis treated
patients. There was no statistical significance
between two groups. One patient treated at pri-
mary site only is alive well with disease free state for
81 months.

Serum tumor marker seemed to correlate with
the prognosis. All 6 patients with normal marker
level were disease free at the time of follow up. One
patient died of traffic accident. Among 5 patients
with elevated g-HCG, 3 patients were alive without
evidence of disease, and 2 patients died, one due
to extraneural metastasis, the other due to un-
controlled primary disease. a-FP was elevated in
two patients, one was alive, the other died of un-
controlled disease (Fig. 3).

Recurrence was detected in two patienfs; onein
supratentorial area, the other in the lung. Su-
pratentorial recurrence developed at 59 month,
and the patient died one month later. The recurrent
site was within the primary site boost field, and the
tumor dose was 50 Gy. Initial 8-HCG level was
high(7,500 mlU/ml) in patient who developed lung

metastasis suggesting choriocarcinoma. Lung
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Fig. 2. Actuarial survival according to treatment volume.
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metastasis developed 2 months after completion of
radiotherapy, and he died 16 months later.

DISCUSSION

The pineal tumors are classified into four cate-
gories according to originating component: germ

cell tumor, pineal parenchymal tumor, glial tumor
and benign cyst. Among these, germ cell tumors
account for at least 50% of pineal tumors®?.

Traditionally reported operative morbidity and
mortality for pineal tumors ranged from 30% to 70
%. So surgical extirpation in this area has been
abandoned by most of neurosurgeons. In spite of
such trends, some authors advocated the necessity
of tissue diagnosis by surgical approaches for
planning effective therapy according to tumor
histology®*~*"1?. However, treatment result of
patients undergoing irradiation alone and that of
patients undergoing tumor excision followed by
irradiation did not differ>s1113-1% S0 prevailing
attitude has been the use of radiotherapy as the
initial therapeutic modality in pineal tumors.

For planning effective treatment without his-
tology confirmation, it would be of value to predict
the tumor characteristics on the basis of clinical,
biochemical, and radiological studies. Jooma® and
Rich'® suggested some criteria for differentiating
various tumor type on the basis of clinical be-
haviours. On the other hand, Packer'® claimed
unreliability of clinical parameters as discriminating
index.
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Main debating issue in radiotherpy for pineal
tumors is selective criteria for spinal irradiation.
Most authors do not warrant routine prophylactic
spinal irradiation in every patient with germinoma
due to lack of effective salvage treatment in case of
spinal failure. Gritfin et al®® also recommended
spinal irradiation to ali the highly radioresponsive
tumors at an early stage of treatment. The reported
incidence of subarachnoid seeding in pineal
tumors generally ranges from 5% to 20%151921~29,
Wide variation has aiso been reported!!®,
Although the incidence of positive spinal fiuid
cytologic finding has been reported as being 6 to
55%, the correlation between CSF cytology and
metastasis to spinal cord is unclear. The presence
of malignant cells in the CSF does not necessarily
indicate the presence of subarachnoid seeding?®,
and also subarachnoid seeding may occur with
negative cytology®*'*? In one report, the actuarial
incidence of spinal metastasis was 37% in the
cases of positive CSF cytology without spinal
irradiation'®. It seems that cytologic test is more
useful in detecting post-treatment recurrence or
metastasis.

Since Sung et al'? reported 57% incidence of
subarachnoid seeding in biopsied pineal tumor, it
has been generally accepted that surgical
approach is critical factor for subarachnoid seed-
ing, and many reports support thig*2:252829 Byt
recently, such concept is challenged by several
authors®'®%3% Sych reporis make the spinal irradi-
ation in biopsied tumor controversial. Recently,
Linstadt et al'® reported the combined resuit of
spinal irradiation from several reports separating
unbiopsied cases and biopsied cases. In biopsied
cases, about 15% of patients benefit from spinal
irradiation; 23% spinal failure without spinal irradi-
ation and 8% spinal failure with spinal irradiation.

In unbiopsied cases, no benetit was detected
with spinal irradiation; 9% spinal failure without
spinal irradiation and 11% spinal failure with spinal
irradiation. In current series, 22 patients were treat-
ed without biopsy confirmation, among these, 15
patients were treated with whole brain field, and 7
patients were treated with whole craniospinal axis
field. There was no confirmed spinal failure in both
groups, and also, survival difference was not
detected. This result agrees with collected data.
From current result and other reports, it seems
likely that routine prophylactic spinal irradiation is
not warranted in pineal tumors, and craniospinal
irradiation is recommended in cases with high risk
for subarachnoid seeding such as positive CSF

cytology, or surgical extirpation.

Five year survival for pineal tumors treated with
radiotherapy ranges from 44% to 78% with average
of approximately 65%%?, and 71.5% in current
report is comparable with worldwide results. The
incidence of intracranial recurrence ranges from 6
% to 40% with average of 25% depending on
radiation dose or technique®?s*®. By Sung et al
intracranial recurrence rates for patients receiving
50 Gy or more was 10%'Y. In current series, one
case of intracranial recurrence developed (4.3%).
But real incidence may be higher because more
intracranial failure may be detected in the dead with
unknown cause of death.

Tumor marker study for serum or CSF has been
used as noninvasive diagnostic indicators of tumor
histology, and there is good correlation between
CSF or serum tumor marker and histologic cate-
gory of tumors??. The presence of biomarker in
intracranial germ cell tumor has been shown to be
a grave prognostic sign as in patients with tes-
ticular germ cell tumor34~3_ But it is controversial
whether 8-HCG production by germinoma alters
prognosis of patients?%373®_ In current series,
among 13 patients underwent marker study 7
patients.- showed positive resuits and the survival
was worse in these patients than in patients with
negative results. Hematogenous metastasis to lung
in patients with high level of serum g-HCG corre-
late well with characteristics of choriocarcinoma.
Extraneural metastasis is very rare with pineal
tumors. Of the eight known cases reviewed by
Sakata et al, all were pulmonary metastasis®.

Nongerminomatous germ cell tumor respond
poorly to radiotherapy, so chemotherapy may be
combined with radiotherapy. The absence of blood
brain barrier in the pineal gland may enhance the
effect of chemotherapy”™?. The effect of chemo-
therapy on pineal parenchymal tumor or glial tumor
is not yet clear. Neo-adjuvant chemotherapy was
tried for primary intracranial germ cell tumor by
Allen et al*®. The objectives for this trial was to
reduce the late sequelae of radiotherapy by reduc-
ing the dose without compromising treatment
result for germinoma, and to increase the local
control rate for nongerminomatous germ cell
tumor. The result was promising for germinomas,
but it was not so for nongerminomatous germ cell
tumor.
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