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ABSTRACT 
 

Aim: To determine age-related incidence of human pineal cyst using cadaveric material. 
Methods: The present study was carried out in Department of Anatomy, University of Health Sciences, 
Lahore for two years. The study design was analytical cross-sectional. Thirty pineal glands from 
human cadavers ranging from 16-80 years of age were collected from the mortuary of King Edward 
Medical University Lahore using purposive, non-probability sampling. These were divided in three 
different age groups: I, II and III each between 16 to 30, 31 to 45 and 46 to 80 years of age 
respectively. Each bisected specimen of pineal gland was observed for presence of macroscopic cyst. 
Microscopic cysts were noted using 4 μm thick sections, stained with H & E and PAS. The 
percentages were given for qualitative variables such as presence of cyst and gliosis. Fisher exact test 
was applied to observe associations between qualitative variables.  
Results: Cyst formation was observed in 26.7% of cases but no statistically significant association was 
observed between age groups and cyst formation (p-value=0.509). 
Conclusion: Human pineal cyst is a common finding on autopsy but its incidence is not age-related. 
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INTRODUCTION 
 

Cysts in the pineal gland had been observed in 25-
40% of autopsy series

1,2
. It is found to be an 

incidental finding on MRI
3
 and there is difficulty in 

differentiating these cysts from neoplasms of this 
region

4
. Pineal cysts may be missed on CT scan if 

their resolution is less than that of imaging technique 
or it may be confused with quadrigeminal cistern

3
. 

Cysts measuring 2-15mm are usually 
asymptomatic but may enlarge the pineal gland, 
compressing the adjacent structures

5
. Symptomatic 

cysts are usually larger and their size ranges from 1-
4cm

6
, these may be associated with headache, 

vomiting
7 

visual disturbances, gait instability, 
dizziness, episodic loss of consciousness, and sleep 
disturbances

8
. Midbrain tectum may be compressed 

leading to Parinaud syndrome, however, 
hydrocephalus may be produced if cerebral aqueduct 
is compressed

4
. Spontaneous intracystic hemorrhage 

may occur
9
 and can lead to sudden death

10
. On MRI, 

asymptomatic pineal cysts had been reported in 
patients diagnosed with central precocious puberty

7
. 

The degree of displacement of pineal from midline on 
radiological examination had been correlated with the 
severity of neurological symptoms

11
. 

Histologically, the pineal cyst may be mistaken 
for a pineocytoma. However, the pineal cyst can be 
distinguished from pineocytoma due to presence of 
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the external fibrous capsule, clusters of compressed 
normal pinealocytes and adjacent gliosis

6
. Successful 

treatment of pineal cysts can be undertaken
12 

using 
infra-tentorial and supra-cerebellar surgical 
approaches

13
. 

In view of above mentioned  importance of cyst 
formation in the human pineal gland, its symptoms 
and possible treatment, it was decided to investigate 
the effects of advancing age on pineal gland cyst 
formation in local population, using cadaveric 
material. 
 

METHODOLOGY 
 

The present study was carried out in Department of 
Anatomy, University of Health Sciences, Lahore, from 
January 2008 to January 2009. A total of thirty 
specimens of pineal glands were obtained from the 
cadavers of different age groups from the mortuary of 
King Edward Medical University Lahore using 
purposive, non-probability sampling. The cadavers 
were brought to cold storage within 3 hours after 
death and kept at a temperature of 4°C; pineal glands 
were removed within 24 to 48 hours after death. The 
study was carried out in three groups I, II and III 
according to their age: 16 to 30, 31 to 45 and 46 to 
80 years respectively. The cadavers with history of 
accidental brain damage, diabetes mellitus, 
hypertension, disease of central nervous system or 
drug intake were excluded. Pineal gland was 
identified and removed along with superior colliculi to 
include the pineal recess in the sample and was fixed 
in 10% formal-saline for 6 to 8 days. Then each 
pineal gland was bisected and was observed for 
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presence of any cyst; the size of a macroscopically 
visible cyst was noted. 

Each half of sample was processed for 
sectioning and the specimens were properly oriented 
in the paraffin blocks. Four μm thick sections were 
obtained and stained with Hematoxylin and Eosin (H 
and E) and Per-iodic Acid Schiff (PAS) for examining 
them under light microscope (Leica DM 1000).  

The size of the microscopically visible cyst was 
measured with the help of an ocular micrometer 
calibrated with the stage micrometer at X1000 in a 
usual way: 10 eyepiece divisions= one stage division; 
and 1 stage division = 10μm; accordingly one division 
of eyepiece micrometer = 10/10=1.0μm. 

The scale of the eyepiece micrometer was 
superimposed on the pineal cyst and the number of 
divisions covering it at the cross sectional diameter 
multiplied by 1.0 was taken as actual size of the cyst 
in μm. 

The data was entered and analyzed using SPSS 
version 17.0. The percentages were given for 
qualitative variables such as presence of cyst and 
gliosis. Fisher exact test was applied to observe 
associations between qualitative variables. A p-value 
of  ˂0.05 was considered as statistically significant. 
 

RESULTS 
 

No statistically significant association was observed 
between age groups and cyst formation (p-
value=0.509). Cyst formation was seen in 8 out of 30 
cases (26.7%) (Table I).  

On light microscopic examination, three layers 
were recognized in the wall of cyst; the outer layer 
consisted of a fibrous capsule; inner to which was 
compressed pineal parenchyma and gliosis in the 
innermost layer (Fig. 2) with small blood vessels in its 
wall (Fig. 3). One cyst from group I was filled with 
homogenous eosinophilic material. Acervuli (Corpora 
arenacea) were also observed in the wall of the cyst 
(Fig. 2). 

The size of the pineal cysts was noted. All the 
cysts were less than 2 mm in size, however, cysts 
larger than 2 mm were observed in groups I and III. 
Two cysts measuring 3.5×1.5 mm and 1.5×1.5 mm 
(Fig. 1) were observed in a specimen of group I; two 
specimens from group III showed a cyst measuring 
3×1.5 mm and 3.5×1.5 mm respectively. 

Gliosis was observed around the cyst but its 
distribution varied within the gland; small plaques to 
large sheets of astrocytes were found replacing the 
gland parenchyma (Fig. 2 and 3). However, no 
significant association was observed between age 
groups and gliosis (p-value=0.198) (Table II). 
 
 

Fig. 1: Photograph of cut section of pineal gland showing two 
cysts; cyst (A) is situated at apex (arrowhead) whereas (B) is in the 
centre of pineal gland, the stalk of the gland is indicated by an 
arrow. 

 
 
Fig. 2: Photomicrograph of pineal gland (Group I) showing cyst 
filled with homogenous eosinophilic material (asterisk) and 
surrounded by glial tissue (G). Parenchyma (thick arrow) is 
compressed between glial tissue (G) and gland capsule 
(arrowhead). Intrapineal acervuli (thin arrows) are also evident in 
the vicinity of cyst. PAS. X 50. 

 
 
Fig. 3: Photomicrograph of pineal gland (Group II) showing cyst 
surrounded by glial tissue (G); small blood vessels (arrows) are 
also observed within glial tissue. Parenchyma (P) is compressed 
between glial tissue(G) and gland capsule (arrowhead). PAS. X 50. 
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Table I: Distribution of cyst formation in different groups. 

Groups 
(years) 

Cyst Total 

Present  Absent  

I (16-30) 3(10%) 9(30%) 12(40%) 

II (31-45) 2(6.7%) 9(30%) 11(36.7%) 

III (≥46) 3(10%) 4(13.3%) 7(23.3%) 

Total 8(26.7%) 22(73.3%) 30(100%) 

Fisher’s Exact Test= 1.413; p-value=0.509. 

p value ˂0.05 is statistically significant. 

 
Table II: Distribution of gliosis in different groups. 

Groups 
(years) 

Gliosis Total 

Present Absent 

I (16-30) 2(6.7%) 10(33.3%) 12(40%) 

II (31-45) 4(13.3%) 7(23.3%) 11(36.7%) 

III (≥46) 4(13.3%) 3(10%) 7(23.3%) 

Total 10(33.3%) 20(66.7%) 30(100%) 

Fisher’s Exact Test= 3.253; p-value=0.198. 

p value ˂0.05 is statistically significant. 

 

DISCUSSION 
 

Cyst formation was observed in eight out of thirty 
cases (26.7%), both macroscopic and microscopic 
cysts were noted. They were seen in all age groups, 
however, our data was statistically insignificant when 
differences were compared among groups (p-
value=0.509). Our findings support the previous 
observation in which incidence of human pineal cyst 
was reported to be 27.7%, which was not statistically 
significant in different age groups

14
; most of the cysts 

were localized in areas of gliosis and were lined by 
glial tissue

14
. In another cadaveric study pineal cysts 

were observed in 25% of cases,
 

the finding 
corroborates our observations

1
. Similar findings were 

reported in a study on histopathology of pineal gland 
by Tapp;

15
 he found cysts in pineal glands of all age 

groups and proposed that cyst formation resulted 
from cavitation in areas of gliosis secondary to 
degeneration

15
. Our findings were in conformity with 

the observations of Hasegawa et al. who could not 
find any association between cyst formation and 
advancing age

2
. Furthermore, he pointed out that 

cyst formation represented pineal involution or 
atherosclerosis or involution process per se in young 
adults.

2
  

Our findings, however, did not agree with the findings 
of Koshy and Vettivel who associated cyst formation 
with progressing age.

16
 According to another study, 

human pineal cysts are found in all age groups but 
there is an increase in their number and size with 
advancing age

17
. However, in the present study, 

there was no increase in size of the pineal cyst as the 
age advanced. 
On high-resolution MRI, the incidence of pineal cyst 
had been reported to be 23% in healthy subjects, 
which is consistent with our findings and those 

reported by Pu.
5
 However, other studies showed a 

higher incidence (35-40%) on MRI
18

. 
There is a linear correlation between pineal 

parenchymal volume and concentration of plasma 
melatonin

19
. Therefore, pineal cysts compressing the 

pineal parenchyma, lead to a reduction in melatonin 
secretion

19
 due to a decrease in the active pineal 

volume
20, 21

. 
Pineal cysts can be differentiated from pineal 

parenchymal tumors on immunochemistry
22

 pineal 
cysts show high expression of neurofilament protein 
(NFP) with no expression of Ki-67

22
. 

On MRI, pineal cysts should be differentiated 
from the arachnoid cysts; both show MRI signal 
characteristics similar to CSF; however, pineal cysts 
do not demonstrate signal suppression on FLAIR 
(fluid-attenuated inversion-recovery).

23
 For accurate 

diagnosis, knowledge of the imaging characteristics 
and clinical features of pineal cyst should be kept in 
mind by the neurophysicians which will help in 
planning the treatment of the patient. 

Serial neuro imaging is recommended for cases 
of large asymptomatic pineal cysts

7
 and that with 

atypical imaging features
4
 because pineal apoplexy 

may cause sudden death due to intracystic 
hemorrhage

10
. In symptomatic cases with 

hydrocephalus or Parinaud’s syndrome
8
, cyst should 

be removed completely; however, radical subtotal 
resection is appropriate if the cyst cannot be easily 
separated from the tectal plate

24
. Symptomatic 

improvement has been reported in 94% of patients
8
. 

Ventricular shunting should be reserved for patients 
who develop persistent hydrocephalus after cyst 
resection

24
. 

 

CONCLUSION 
 

Human pineal cyst is not an uncommon autopsy 
finding but its incidence is not age-related.  
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