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Abstract

The pineal region is a rare site for primary tumors of the central nervous system. Papillary tumor of the pineal region (PTPR) is a
relatively new phenomenon in this region. Considering the rarity of this tumor, the clinical course, treatment, and outcomes are
not well studied. In the present study, we searched PubMed for relevant articles. A total of 72 articles were retrieved from PubMed.
The exclusion criteria were autopsy and archive series, animal studies, and reports without clinical data. We had no access to the full
- text of some articles; accordingly, 19 articles were excluded from the analysis. Data from 53 reports, including 50 case reports and
three case series (a total of 73 patients), were collected and analyzed. The patients’ mean age was 33.5 (± 15.4) years. Forty - two cases
were male and 31 were female. The most common symptom was headache in patients (80%). Other common symptoms included vi-
sual complaints (40%), nausea (31%), memory loss (7%), Parinaud’s syndrome (4%), and impaired gait (2%). Among 73 patients, 32 had
undergone complete tumor resection. Twenty - nine patients had received conventional external beam radiotherapy, stereotactic
radiosurgery (n, 10), brachytherapy (n, 5), and proton therapy (n, 1). Eight patients received no adjuvant therapy, and data presented
in other reports were incomplete. Among the patients (n, 73), 11 received chemotherapy. Fifty patients had no evidence of recurrence
at the time of report, while three patients had died. Local recurrence was the most common pattern of relapse (28%); nonetheless,
parenchymal and meningeal involvement was also observed. The median disease - free survival (DFS) was 24 months, while five-
and ten - year DFS rates were 50.1% and 25.0%, respectively. The median overall survival was 24 months. Generally, PTPR has an indo-
lent course with a tendency towards local recurrence; nonetheless, an aggressive clinical course, associated with parenchymal and
meningeal metastases, is well established.
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1. Introduction

The pineal region is not a common tumor site and ac-
counts for only 1% of the central nervous system (CNS) neo-
plasms. In pediatric patients, pineal tumors constitute 3-
4% of CNS tumors. Pineal parenchymal tumors, menin-
gioma, germ cell tumor, glioma metastasis, and arachnoid
cyst are the main differential diagnoses in the pineal re-
gion (1).

For the first time, Jouvet et al. in 2003 reported six pa-
tients with a new disease of the papillary region. They in-
troduced a new clinicopathological disease, known as the
papillary tumor of pineal region (PTPR) (2). PTPR originates
from ependymal cells in the subcommissural organ (SCO)
(3). SCO appears early in embryonic life and is present in

the subphylum vertebrata. It is among the first differenti-
ated organs in the brain and develops in the second month
of fetal life. Its activity decreases before birth and contin-
ues to regress throughout adulthood; however, its func-
tion is not well understood. Some molecules are also se-
creted from this organ to the cerebrospinal fluid (4, 5).

In 2007, the World Health Organization (WHO) rec-
ognized PTPR as a distinguished disease in children and
adults (6). Since then, more cases have been reported in
the literature. Considering the rarity of this tumor, all re-
ported series are retrospective and there are no prospec-
tive studies. In this study, we collected all English - lan-
guage reports on PTPR and attempted to clarify some as-
pects of this disease.
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2. Methods

We searched PubMed for relevant articles. The main
keyword was “papillary tumor of pineal region”. The full -
texts of all articles were collected and reviewed, while ar-
ticles without any accessible or available full - texts were
excluded. Articles reporting case(s) from the archives or
autopsy reports were also removed. Other exclusion crite-
ria were review articles and animal studies. Afterwards, de-
mographic characteristics, type of surgery, adjuvant treat-
ment, disease, overall survival, and disease - free survival
(DFS) rate were retrieved from the reports, and analyses
were performed accordingly.

3. Results

In August 2016, 72 articles were retrieved from PubMed,
while 19 articles were excluded. Data from 53 reports, in-
cluding 73 patients, were collected. Nineteen articles were
excluded, as they contained no clinical data (five studies)
or were review articles (seven studies), which had found
PTPR by reviewing the archive slides. Also, we had no access
to the full - text of four articles; one article had reported
PTPR in a canine, and two articles were not published in En-
glish.

The mean age of the patients was 33.5 (± 15.4) years.
The youngest patient was 15 months old, while the oldest
patient was 70 years old. Overall, 40 patients were male
and 31 were female. The majority of reports were from USA
(21 cases), Europe (25 cases), Asia (18 cases), Brazil (2 cases),
and Australia (3 cases). We only found one report from the
Middle East (Saudi Arabia), while in three cases, the coun-
try was not mentioned.

The presentations were not mentioned in 11 patients.
The most common symptom was headache (80%). In
some cases, headache was observed along with other com-
plaints, such as nausea (31%) and hydrocephalus or im-
paired gait (2%). Visual complaints were also common,
as reported in 29 (40%) patients; in 22 cases, they were
in conjunction with headache. The visual problems in-
cluded diplopia, visual disturbance, photophobia, nystag-
mus, and blurred vision. Nausea and vomiting were ob-
served in six patients. One patient had convulsion, while
five patients had memory loss. Also, three cases had Parin-
aud’s syndrome, and two cases had vertigo; most patients
had a combination of symptoms.

In total, 34 patients had undergone complete tumor re-
moval. In 18 and 10 patients, partial tumor resection and
biopsy alone were performed, respectively. Information
about the type of surgery was not well defined in 11 pa-
tients. External beam radiotherapy (RT) was performed in

30 patients; one of the patients received craniospinal irra-
diation. Stereotactic radiosurgery (SRS) was applied for ten
patients, while five patients received brachytherapy.

Eleven patients did not receive adjuvant RT, and infor-
mation was incomplete in 19 reports. One case received 24
- Gy whole brain RT (WBRT) up to 54 Gy in the reduced field;
another patient also received 30 - Gy WBRT. The dose of con-
ventional RT was reported in only 19 patients, and the me-
dian RT dose was 50 Gy (45 - 59.4 Gy). Also, one patient re-
ceived proton therapy.

Eleven patients had received chemotherapy as treat-
ment after diagnosis. In three reports, the used agents
were not mentioned. The chemotherapy agents and regi-
mens included: cisplatin, etoposide, and ifosfamide (two
cases); chloroethylnitrosourea (one case); etoposide, car-
boplatin, and temodal (one case); temodal and etoposide
(one case); temodal (two cases); and carboplatin, etopo-
side, and vincristine (one case).

Fifty patients had no evidence of recurrence at the time
of report. Six patients had meningeal seeding, and 21 pa-
tients had local recurrence. Three patients had local re-
currence and parenchymal metastasis, while two patients
showed both local recurrence and meningeal seeding. The
parenchymal sites included the occipital lobe, frontal lobe,
and cerebellum. It should be noted that only three patients
had died at the time of report.

The median DFS was 24 months, while five- and ten -
year DFS rates were 50.1% and 25.0%, respectively; the me-
dian overall survival was 24 months. No mortality was re-
ported in 60 to 120 months, and the five- and ten - year
overall survival rates were similar to DFS. In the univariate
analysis, only RT (P = 0.037), chemotherapy (P = 0.001), and
treatment type (P = 0.003) were prognostic factors for five
- year DFS. Type of surgery (P = 0.531), sex (P = 0.072), age (P
= 0.920), and RT dose (P = 0.327) were not significant prog-
nostic factors for five - year DFS. Regarding the total num-
ber of patients and those receiving chemotherapy, further
reports with longer follow - ups (F/U) are required in order
to draw a definite conclusion.

4. Discussion

Presentations of PTPR can be attributed to its loca-
tion, mass effect, and consequent increment in intracra-
nial pressure (ICP) (7). In our review, the most common
presentation was headache. Tumor presentation was not a
significant factor for survival. The age distribution of PTPR
patients was remarkable. The youngest patient was an in-
fant (a 15 - month - old boy), while the oldest patient was 70
years old (1, 8). Three patients were younger than ten years
(1.25, 3, and 4 years). In total, 10, 20, 11, 12, 12, 3, and 1 patient
were in the second, third, fourth, fifth, sixth, seventh, and
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eighth decades of life, respectively. It seems that this tumor
may occur throughout life in both genders, and age is not
a significant factor for survival.

Treatment of PTPR is not well - defined, and no stan-
dard guidelines are available. A wide range of treatments
has been proposed in the literature. On the other hand, we
found several reports about patients who had not received
any treatments for different reasons. One patient was fol-
lowed - up for two years. No intervention had been applied
for this patient when he became symptomatic (9).

PTPR may cause hydrocephalus, and ICP reduction is
occasionally necessary. Some patients were well for a rel-
atively long period and received no treatment, except for
shunt insertion. Three patients with shunt insertions were
in a good condition for 2.5, 3.5, and 4 years, respectively (10-
12). PTPR can be risky for patients if left without treatment.
In this regard, Cohan reported the case of a 29 - year - old
man, who refused treatment, and as a result, his lesion in-
creased in size within eight months. Even though the in-
crement in size was small, his symptoms increased signif-
icantly (13). We also found other cases with worse clinical
courses. In two separate reports, the patients were read-
mitted to hospital after six and four months, respectively,
and one of them showed leptomeningeal seeding (14, 15).
It seems that PTPR cannot be neglected, and close monitor-
ing is essential under special circumstances.

Complete tumor resection in the pineal region is not
simple. Up to 18% of severe side effects, such as Parinaud’s
syndrome, hemiparesis, memory disturbances, and cra-
nial nerve palsy, have been reported in pineal region surg-
eries (9). In our review, 32 (45%) patients had complete tu-
mor resection. Some patients received no adjuvant treat-
ments after total tumor resection. Epari reported the case
of a 37 - year - old woman, who had no tumor recurrence
in 2.5 years of follow - up (16). There are some reports of
tumor control after surgery alone, which was found to be
effective for eight and 15 months after surgery, respectively
(17, 18). On the other hand, Sun presented a 23 - year - old
woman with gross total (GT) resection, who experienced
tumor recurrence and became symptomatic. Reoperation
and RT were applied for this patient (19). It seems that ad-
juvant RT is beneficial following complete tumor removal.
In our analysis, type of surgery was not a significant prog-
nostic factor.

We found 18 patients with partial tumor resection.
Gutenberg reported a patient, who remained disease - free
for seven years. The patient’s tumor had not been com-
pletely removed, and she had received brachytherapy (20).
On the other hand, we found two cases of PTPR with incom-
plete tumor resection. The patients received 50- and 55 -
Gy radiation, as well as chemotherapy. Although local re-
currence occurred twice, the patients were well and alive

for 218 and 240 months after presentation, respectively (21-
24). There are other reports of PTPR in patients who did
not undergo complete tumor resection and remained well
for a long period (84 and 108 months, respectively) (9, 25).
It seems that local recurrence is the main problem after
surgery; therefore, cerebrospinal fluid seeding is possible.

RT can be a good therapeutic option in PTPR. In a case
report, a pineal lesion was found, and only biopsy was per-
formed. The patient received 50.4 - Gy irradiation to the
lesion, and after three months, the lesion completely dis-
appeared (26). In general, RT can be administered before
surgery. Nakamura reported the case of a patient who
received RT before surgery. The patient was treated for
a primitive neuroectodermal tumor, and accordingly, RT
and chemotherapy were performed; the patient remained
well for 15 years (27). However, there are several reports in-
dicating poor response to RT. In this regard, Shibahara re-
ported a 29 - year - old man who did not respond to first
- line RT (50 Gy) and underwent surgery again after three
months (3).

Several irradiation doses and techniques have been
used in different reports. In our review, the median con-
ventional RT dose was 50 Gy (45 - 59 Gy). Conventional RT
was used in most reports (28 cases). The highest RT dose
was reported by Cohen, who irradiated the patient up to
59.4 Gy in 33 fractions. The patient showed parenchymal
recurrence seven months after therapy (23). In another re-
port, the patient received 30 - Gy RT in ten fractions and
remained alive for 56 months (28). In addition, Inoue re-
ported a case of PTPR, who received 24 - Gy irradiation to
the whole brain and 30 - Gy irradiation to the tumor (29).
In seven cases, RT dose was not mentioned; overall, RT dose
was not a prognostic factor for survival.

In nine reports, ten patients received SRS, which was
used as an adjuvant or primary treatment (2, 8, 9, 25, 28, 30-
33). In four reports, the patients had no recurrence for 23,
60, 84, and 108 months, respectively (2, 9, 25, 28). Moreover,
Cardens reported the case of a 47 - year - old man, who re-
ceived SRS without biopsy. His lesion decreased in size, but
it reappeared after seven years (33). In another report, SRS
was not quite successful, and the patient developed mul-
tiple local recurrences. The patient had a relatively pro-
longed survival and underwent SRS three times during 14
years (32). Although SRS is effective against PTPR, the re-
sponse rate and response duration to SRS require more in-
vestigation.

Regarding proton beam RT, we found two articles,
which applied proton beam RT to treat PTPR. Proton RT
produced complete tumor responses in a four - year - old
child (1). Another RT technique is brachytherapy. In a pre-
vious report, four cases of PTPR showed good response to
brachytherapy. Iodine - 125 seeds were used as the source
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of radiation. One case showed complete response after 108
months, and in one case, the disease became stable after
13 months. Two patients showed partial response after 87
and 20 months of follow - up, respectively (34). In addition,
Gutenberg used iodine - 125 seeds for a female patient; she
was well for seven years, and the tumor size was stable (20).
Accordingly, brachytherapy seems to be a good therapeu-
tic option.

In 12 cases, chemotherapy was administered, which
was a significant factor for survival. In a report, cisplatin
and etoposide decreased PTPR close to half of its volume
(21). Nonetheless, cisplatin, etoposide, and ifosfamide
were not effective in leptomeningeal seeding (15). Shiba-
hara administered adjuvant chemotherapy (ifosfamide,
cisplatin, and etoposide) after RT in a 29 - year - old woman.
The patient was well for nine months, but the follow - up
was not long enough to draw a conclusion (3).

Lorenzetti administered adjuvant temozolomide and
maintained it in a 42 - year - old patient for 26 cycles. The
patient’s tumor progressed after RT, although it showed
good response to temozolomide (35). In addition, Shakir
reported the case of a 31 - year - old man with PTPR. After
partial resection, he received temozolomide for one year;
then, SRS was performed, and temozolomide was adminis-
tered for another year. The tumor volume decreased from
4.2 cm3 to 3.5 cm3; the patient was well, and the tumor de-
creased to 1.3 cm3 after nine years (25).

In addition, Cohen reported the case of a 31 - year - old
man with no response to teozolamide. He had recurrent
PTPR after several sessions of RT. He received 11 courses of
temozolomide (75 mg/m2) for 21 days, once every 4 weeks,
with no response. On the other hand, bevacizumab, as a
single agent, was partially effective against PTPR. The tu-
mor decreased in size and became stable for 13 months (it
increased again afterwards) (23).

Lechapt - Zalcman reported a case of PTPR with three
recurrences over eight years. After the third recurrence,
the patient received nine cycles of etoposide and carbo-
platin. He was well for six years, when recurrence occurred
(22). At the time of report, 42 patients had no recurrence.
The most common type of recurrence was local (23 pa-
tients); six patients had meningeal seeding, and three pa-
tients had parenchymal metastasis. In this regard, Sato,
Hong, and Kim reported three cases with short survival af-
ter cerebrospinal fluid seeding, while Nowicka reported a
case with an indolent course despite spinal dissemination
(15, 30, 32, 36).

Some patients had a prolonged disease - free course (54,
56, 60, 84, 108, 119, and 180 months). GT resection was ap-
plied for four patients, and near - total (NT) resection was
used for two cases. One patient underwent biopsy. The RT
dose was 50.4 Gy in one patient and 54 Gy in two patients.

SRS was applied in three patients. One case received 30 -
Gy radiation in ten fractions, and only one patient received
chemotherapy (9, 16, 25, 27, 28, 37).

We also found some reports on parenchymal metasta-
sis. Lechapt - Zalcman reported a long follow - up in a 21
- year - old man with multiple recurrences in the cerebel-
lum. Three years after treating the primary tumor, two
new lesions appeared in the cerebellum. Metastatic le-
sions were removed, and RT to the posterior fossa was ap-
plied. He developed cerebellum and local recurrences six
and eight years later and underwent surgery twice. A new
lesion appeared in the cerebellum 14 years after the pri-
mary diagnosis, and he received temozolomide. He under-
went surgery 16 and 17 years after the presentation of tu-
mor, which was successfully removed (22).

In the Cohen’s report, a patient showed metastasis in
the occipital lobe and cerebellum. Metastasis appeared
seven months after the primary tumor treatment (23). Few
patients (only four cases) had died at the time of report.
Therefore, the ultimate outcome was difficult to conclude.
The median DFS was 24 months. Also, the five- and ten - year
DFS rates were 50.1% and 25.0%, respectively. The median
overall survival was 24 months, and the five-year and ten -
year overall survival was 63.8%.

4.1. Conclusion

PTPR was found in all age groups, with a generally in-
dolent course. It seems that local recurrence is the main
cause of treatment failure in PTPR. After recurrence, vari-
ous clinical courses were found, which warrant further in-
vestigation. Overall, a combination of treatments may be
more beneficial for patients. It seems that adjuvant RT and
chemotherapy are more important than a comprehensive
surgery.
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