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FREQUENCY AND POSITION OF PINEAL GLAND CALCIFICATION
IN A JAPANESE POPULATION

R WH A KTIEODH KX AIICSHS T 3
H R T & BEERO B

INTRODUCTION

The value of benign intracranial caleifications as indi-
cators of space-occupying intracranial lesions has long
been recognized. Of these, pineal gland calcification is the
most commonly used. Vastine and Kinney' were among
the first investigators who compiled tables to show normal
position of the pineal gland for clinical roentgenology.
Their study also determined the prevalence of pineal
gland displacement by various intracranial tumors. In
the Western literature, the incidence of pineal calcifi-
cation has been reported variously from 40% to 60% in
This relatively high
incidence of pineal calcification renders plain skull

patients over 20 years of age.“ﬂ

roentgenograms more valuable since its displacement may
indicate the presence of tumor or atrophic change.
Robertson’ found that the falx truly indicated the skull
midline, but that it is less readily displaced than the
pineal in cases of intracranial masses. Also, the falx is
often not visualized if the skull is slightly rotated. Fray®
used skull specimens with lead markers to observe the
effect of rotation on pineal calcification. He considered
15 degrees to be the maximum rotation ordinarily en-
countered as a technical error in examination of patients,
and found that a rotation of 12 degrees from the true
lateral or saggital projection can be tolerated without
invalidating the observation of pineal displacement. He
also pointed out that on the saggital projection a 2mm
difference in the distances from the pineal to each inner
table is within normal limits.

Vastine and Kinnley1 measured the skull's greatest
anteroposterior (AP) diameter from the inner table of the
frontal bone to the inner table of the occipital bone and
vertical diameter from the inner table at the vertex to
the opisthion. They measured the distance of the pineal
gland from the frontal bone and vertex.

o
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EENICTFET AREDIFE E LT omENRER
BAEOM LR o ohTuni. 2095 5BRBEHRAG
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To refine the normal location indices, Frayg suhse-
quently designed an elastic band imprinted with the normal
pineal range for determining skull diameters and pineal
position. He pointed out that the Vastine and Kinney
study considered the relationship of the pineal gland to
only one inner table margin in each diameter, and that
his method considered the pineal in relation to both
He suggested that false
After using this
method for 5 years, he reported that such a reduction of
false normals had thereby been accomplished, and then
devised an additional method of skull measurement using

margins of each diameter.
normals could thereby be reduced.

‘cranial angle’ to correct for the various skull shapes.
He later pointed out that an intrinsic error existed in
methods of measurement where it was assumed that the
pineal gland calcification was centrally located, and that
a pineal located at the normal borderline would require
more than 1cm displacement through the normal zone
hefore indicating the presence of a tumor on that side. 1
He stated that his proportional method of measurement
by an elastic band corrected for such false normals in
his later analysis.

-
.

In a review of 3000 consecutive skull examinations,
Dyke'' reported 51% pineal calcification incidence for
all ages, and 59% in patients over 20 vears of age. He
tried to correct the Vastine and Kinney normal range by
moving it 4 mm anteriorly.

Stauffer'” cited the importance of recognizing habenular
calcification as distinet from pineal gland calcification.
He reviewed 285 randomly selected normal cases and
found 187 with pineal calcification, 40 with habenular
caleification only, and 49 with beth pineal and habenular
calcification. He calculated that the average separation
between the calcification in the habenular nucleus and
pineal gland was 5.8 mm. He pointed out that the 2
locations of calcification were not distinguished in earlier
reports; that normal habenular calcification may be at or
above the normal limits of the Vastine and Kinney tables,
and that when Dyke moved the Vastine and Kinney values
anteriorly by 4 mm perhaps the habenular nucleus calcifi-
cation was not considered. Stauffer thought the habenular
nucleus a more constant reference point than the pineal
gland, particularly for prefrontal lobotomy.

Smith'® studied frontal and superior projections of the
formalin-fixed brains of 75 males and 48 females, 20-80
years of age, and found habenular calcification in 50%
of all cases with pineal calcification. In his series,
habenular nucleus calecification did not occur without
pineal gland calcification.

Fray? kG CERBMIEHELVHE T 220
12, BEER B L OB RO R E R RE RO B
BOWEE L3 LAMEE Y FEEE LA #IizLiul,
Vastine # & Uf Kinney O Hiki ARk L& HZ O 1o
EERAARETOMEEEELALOTHY, HOHE
REFOHM E OME» S BREERONELZZELLLOT
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Nakagawa'® reviewed 1104 Japanese skull examinations
and found an overall 23.3% average incidence of pineal
gland calcification, and 28.7% in patients over 20 years
of age. Chiba and Yamada'® in a study of 522 cases
found a pineal caleification incidence of 16.1% in males
They felt
that due to the relatively low incidence, pineal caleifi-

and 7.3% in females over 21 years of age.
cation had less value as a diagnostic aid in Japan.

Wada'® reviewed 1987 skull examinations and detected
pineal calcification in 26.3% of males and 17.5% of
Ishihara' " studied 180 normal subjects and 52
cases of intracranial tumors, all with pineal calcification

females.

on the lateral skull examination and he devised a new
He found
that the Vastine and Kinney tables could not be applied
to the Japanese population without modification.

method for pineal calcification orientation.

Pineal calcification rates reported for the studies in

Japan and major studies elsewhere are compared in
Table 1.

-

S I HAEADEERERNMEORS 21T 4 -
Fo A, MR RAG R R 2R T1223.3%, 206
DL ETiR28.7%Th-7 FATESICINES (3500
AW T2EL FOPRTEE.1%, MUCETIRT.3%
OMREFEARIEOEE 2B DA, S5 EHAZELTH
PR RE A BRI 2 vz, 2 Eo i) =
WwWekEZ

FIE® FEHBREGLOSTH ORI £ T2, BT
26.3%, LTIE17.5% O REL IR 2B, GEY
BUHFXBERECRREFOREERDAZEFRAIN S E
LUEENEEAERL IOV THEEST L, BERME
AR o EMIcHE R EH Lz, fiiE Vastine & &
¥ Kinney OIEBAH L3 EMERFOEZITEAAR
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TABLE 1 COMPARISON OF RATES OF PINEAL CALCIFICATION

#e 1

TR IR R o He g

Rate of Pineal Calcification %

. R B AL BB
I;?;léior Cﬁa&sgs All Ages <20 Years 20+ Years 0
, i MU e L P o
Vastine, J.H.] 616 47.9 59.2
Dyke, C.G."" 2724 51.0 20.7 59.0
Naffziger, H.C." 215 45.0 15.5 58.0
Lilia, B.” 769 34.0 40.0
Chiba, M. F#* 522 9.9 3.2 13.7
Nakagawa, K.'* dr e 1104 23.3 12.4 28.7
Wada, T.* e 1987 23.5
Present study F8H 525 33.1 9.6 41.6




PRESENT STUDY

All skull roentgenograms of 525 normal patients were
reviewed for the presence of calcification in the pineal
gland and habenular nucleus, and for skull measurements.
The age distribution of the patients by sex is shown in
Table 2. Although the female group from 0-9 years of
age, and both sexes from 20-29 years of age had fewer
subjects, the overall distribution is relatively even.

The AP and vertical skull measurements were de-
termined from the lateral skull roentgenograms of each
patient, according to the Vastine and Kinney method.
Table 3 shows the mean horizontal and vertical skull
measurements by age groups for each sex and for both
sexes.

SEOAE

EH A 520 #oEHE X it &M 2f e B L LTHR
REbs L UF#EZEAREOEE L 6 CIZHEFWE 2
WTHHEERL . ERE0oBLERNTMTELEL 2
BTN THEL. 0-9FE0L FHELIUFAN-29ENTH
Wl T TISHMRE OB A D 2w H, BTS2 Rl
iz tEgaic EFH LT v .

HEOMBEL I UEEZEOWEIX, Vastine —
Kinney iEIZENE#HMEOBEEM L X FmERE2HV
THE-k Z3IRBLENEEUBLAIT IV TER
Mz TFYHEES L UCEEREE BT

TABLE 2 NUMBER OF SUBJECTS BY SEX AND AGE
2 WHEH: - Fi

Age Male,
i !
0-9 48
10-19 44
20-29 27
30-39 v
40-49 31
50-59 36
60+ 36
Total # 259

Fem_a!_e Total

i it
24 72
41 85
24 51
64 101
45 76
33 69
35 71

266 525

TABLE 3 MEAN HORIZONTAL AND VERTICAL SKULL MEASUREMENTS (ecm) BY SEX AND AGE GROUPS
#3 FHAPNE L CEEMBARE (m): - ERpi]

Female ¢

Male %5 Total H% & #
Ape Number Hnrmmla!_ S Vertical MNumher Horizontal Vertical T Nu;lur -[-Iu:i.;;.:.:;;.l-al il \:"e-rliuul
o 1ol ¥ A 3 g {ir G R TR 1l & 7k i T
M+iaM M+2aM M+2aM M+2a M Mz2oM M+2oM
Skull Measurement 58 2 B 1

-9 48 16.85 +0.50 i4.16 +0.38 24 16,18 +0.48 14,15 0,40 72 16.63+0.38 14.35+0.28

1019 44 18.27 #0.24 15.61 =26 41 17.70 40.26 15.24 40,24 85 17.99:40.20 15,43+ 18

20-29 27 LE.40 +0.38 16.21 =0.34 24 17.97 £0.36 15.3140.34 51 18.46+0.28 15.80+0.26

A0-39 37 1897 H1L28 1593020 4 18.28 £0.20 15.23 4018 101 18.53+0.18 15.4920.14

40-49 31 18,93 +0.34 15.7710.22 45 18.34 40,24 15.23 +0.20 Th 18.5840.20 15.4540.16

5059 36 19.01 +H0.26 15,67 40,22 a3 18.22 40,22 15.11 +0.22 69 18.63+0.20 15.39+0.18

B+ 36 19.21 +0.24 15.649 +0.30 5 18,47 £0.28 1517 +0.24 71 18.85+0.20 15.43 H0.20
Total # 2h4 18,448 +0. 16 15.55 £0.12 266 18.00 0,12 15,12 #0010 525 18.2440.10 15.33 H1.08
m:ms v Horizontal, from inner table of frontal bone to inner tahle r;; oceipital hone, AT O, FEAE AL S EREANERIZES.

S T A L

Vertical. from inner table of vault to inner table of base. EF T, MATHE» CFERPRECES.

T test THE  Horizontal: Total Male > Total Female (P=0.01), 7k hr, B&dt>& &t (P<0.01).
Vertical: Total Male > Total Female (P<0.01), FE@iff, B> &it (P<0.01).



The rates of calcification of the pineal gland and ha-
benular nucleus are shown in Table 4. Under 20 years
of age, the rates of pineal calcification were 13% for
males and 4.6% for females. Above 20 years of age,
the rates increased abruptly in both sexes. Over 60
years of age, they were 72.2% for males and 34.3% for
females. Males had a significantly greater pineal calcifi-
cation rate than females at all ages. The pineal caleifi-
cation rate, age and sex combined, was 41.6%. Over
20 years of age, the rates were 54.5% for males and
33.8% for females. These rates are considerably higher
than those previously reported in Japan and they approxi-
mate the incidence reported elsewhere (Table 1).

BEE S S CFAZEOARMEERIT L4 127108
NThsd. FRBTH, BRELGKEMAE IR L
4.6%Th-Fr. 0FEHZHE, CORTBLLELLE
Sz LR L, 0L ECIzBT.2%, KM.3%E L
Tw3., WFhoRBE cLRERaRMAES I LD L
FOAFERIIE., 2EHROBLEFHII20THL
MRERORAEEI41.6%TH B, 20FEL LTIE, 0%
(+B54.5%, %33.8% 45, ZhEERDATHEES
NEMFECENTALIERTH - T, oo EETHE
ERLFE(E]L)IZE L,

TABLE 4 NUMBER AND PROPORTION OF CALCIFICATION, PINEAL AND HABENULAR, BY SEX AND AGE
4 MRELLTCPHEBAORMAARS ST OLE: & - Fimil

Male B Female %« Total #
Age Calcification Calcification Calcification
Rt AR AR
0 4&} % j___ % ft b
Present Absent Present Absent Present Absent
A i H = H =
Pineal 2 £

0-19 12 80 13.0 3 62 4.6 15 142 9.6
20-39 30 34 46.9 29 59 33.0 59 93 38.8
40-59 35 B2 52.2 27 51 34.6 62 83 42.8
60+ 26 10 T2 12 23 34.3 38 33 53.5

Taotal & 103 156 39.8 71 195 26.7 174 351 33.1
20+ 91 76 54.5 68 133 33.8 149 209 41.6
Habenular FR#

0-19 . 92 - 1 64 1.5 1 156 0.6
20-39 2 62 3.1 3 85 3.4 5 147 3.3
40-59 5 62 T:5 4 74 5.1 9 136 6.2
60+ 6 30 16.7 1 34 2.9 7 64 9.9

Total & 13 246 5.0 9 267 3.4 22 503 4.2
20+ 13 154 7.8 8 193 4.0 21 347 5.7

Table 4 also shows the rates of calcification of the
habenular nucleus. These were relatively low in all age
groups in both sexes. A suggestive difference was seen
by sex and in 4 age groups. In the group over 60 years
of age, the rates were 16.7% for males and 2.9% for
females. Under 20 vears of age, habenular calcification
was only seen in 1 female. At all ages, the incidence
was 5.0% for males and 3.4 % for females; over 20 years
of age, 7.8% for males and 4.0% for females. The age
and sex combined rate was 5.7%.

FATHECIFHEBEAREEL R LA, FHELQR
L, WTFhOEBBITIPOTLRLLE & IR E .
Bl U4 o0EBBII PO THEFIIESL LV
DoAFEH LS. 0FEL EOBTRIOFE LTS
L2.9%THEH. 0FLLToRECEH TP Ll HZFE
WMEAKREEZBDR2LTEL V. 2EBHOSFHII2
THLEFRL0%, £3.4%7T, 20iL) ET1xH 7.8%,
%4 0% Thsd. FUEEHBOBLEGHIZI2VTEL
RIT5T%TH- .



The mean horizontal and vertical distances of the pineal SEAE PR A S BB AR IR SR I E AR R TS 5
calcifications from the inner table are shown by age ClrEmE Y, BN LRSIz T
groups for each sex and sexes combined in Table 5. Bz % 5 12 L. BEEEE RO it 5 7.
Wk oL FEIZOOTIEARMEEIMED, 5 2205

vears of age because of the low rate of calcification in AR ESNE A

Measurements were made from the center of the calcifi-
cations. Values are not given for females less than 10

this age group.
TR ML & AR R o o 2 BEEE T 4 nm
; ; 1 i = 25 5mOETH -7/, ZhitStauffer OHEIZL S
cations was between 4 mm an 2 mm, 13 approximates et i . s y ¢ o B Bk T
the distance reported by Stauffer.'® All cases of habenu- s L’J&{u [; g ‘J - FRBRTRIH ‘EE ‘3’ il E i /L:
lar calcification occurred in patients who had pineal calci- RICBB LR DML DTH-T, £ Smith O

fication, in accordance with the earlier report of Smith.'? HRE rELETH S .

The mean distance between pineal and habenular calcifi-

TABLE 5 MEAN DISTANCES {¢m) OF PINEAL CALCIFICATION FROM INNER TABLE HORIZONTAL AND
VERTICAL, SEX AND AGE
#5 BAEANML D REER RS ES AT L UEE OB en): 4 - FR5I

Male % Female % Total #t

Age Number Horizontal i \’é;‘tical Bl Number Horimnia]_ - \u’.erticall Number Haorizontal \:’.ertical
i i AL i i 51 #% b S E k=4 A L

Mt2o M Mt2o M M+2a M Mt2oM Mt2a M Mt2aM
(18] 1 10,70 #.40 . B 3 1 10.7 840
10-19 11 10,46 +0.32 H.36 40,22 3 10,70 +0.24 BEDH0.T0 14 10,51 £0.26 #.45+0.24
20-29 9 1078 40,44 H.ED+0.22 5 9,84 £0.62 B.36 +0.44 14 1044 +0.42 #.64£0.24
A0-39 21 10.62 H0.16 B.57 .20 24 10.28 0,18 8,28 20,20 45 10.4440.12 8.4140.14
40-49 16 10,51 +0.30 BARH0.26 18 10.38 40,18 8,26 0,18 34 10,44 £0.16 B.A6+0.16
50-59 14 10.56 +0.24 8.43+0.26 g 10.26 £0.34 8,03 0,24 28 10.464£0,20 8.3040.20
Bl + 26 10.75+0.22 B4B+0.18 12 140,36 +0.28 8.23 40,18 a8 10.62+0,18 Ban40.14

Total FF 103 10,62 H1.10 8.5040.10 71 10.30+0.12 B.26:4£0.10 174 10.48:4£0.16 /.40 £0.08

Horizontal: Total Male>Total Female (P<0.01) sk FOriEsk: BE&#H > &#H (P<0.01).
Vertical: Total Male >Total Female (P<0.01) SEFfriEME: Ao > &8 (P<0.01).

From the measurements shown in Table 2 and Table 5, 2L UESoHNME, S5, AEF O LE 326
graphs were compiled to describe the normal location of CT208L FOAARABRFHE ULFIZHT 5080
the pineal gland according to skull size for Japanese males Elfr®e 4+ s 758l Tas (M1). ZhiE

and females 20 years of age and over (Figure 1). They

Vastine — Kinney @ A2 & Dif-H AR A 5l - 248
describe the location of the calecification in the gland, in

millimeters from the inner table, according to the Vastine AFBREOULBEEmEMTHRLLLOTH 2. Pl
and Kinney system. The mean values and the normal IR &R L.
range are shown.

2TIRAHOREETH - EFE Vastine L1
Kinney , 6 IR AR L ehdl iz 4
[I15 22 ACE ik, Zh oliFam 3 FHillliEoh

Figure 2 compares the data compiled in the present
study with those of Vastine and Kinney and of Ishihara.'”
For the present study, horizontal measurements lie

between those of the latter investigators with maximum FZOCL, BT# &Rk bom, H%E &L BmnE
differences of 6 and 8 mm respectively from their values. AhHDH., ZoOMFIzLE, BENOBREELIREON
The present measurements indicate that pineal calcifi- [ Vastine % 5 812 Kinney AVE S AL E & NS00
cation in the Japanese is located slightly anterior to the Hlehazkilzhrd, 4k, SARoPRECREESGES

location as determined by Vastine and Kinney. In the

RIHE TRV ERI LA, FMBARKLELER
FEEELEL, 2 0EB L THh- 2. BEAEHTMEO S
FTEZATIE, HEOEEMEI ML S E 0L T,
that pineal calcification did not shift more inferiorly with IR IR A7 Vastine & & U Kinney , % 5 T2
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present study, habenular calcification is distinguished from
pineal calcification to avoid erroneously shifting the normal
range anteriorly. The vertical measurements indicate



FIGURE 1 PINEAL LOCALIZATION
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FIGURE 2 COMPARISON OF PINEAL LOCALIZATION
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DISCUSSION

The pineal calcification rates in this study are consider-
ably higher than those previously reported in Japan.
This indicates that such calcification in this population
may be of greater importance in routine skull roentgeno-
grams as an indicator of space-occupying lesions, than
was previously considered. This rather frequent rate of
calcification permitted the compilation of graphs showing
the normal location of pineal calcification with a fair
degree of accuracy. Contrary to reports by other investi-
gators, the present study indicates that the pineal calcifi-
cation rate in Japan is similar to that in other countries.
The habenular calcification rates are less than those
reported elsewhere, but they are included in this study
because of the importance of differentiating between
habenular and pineal calcification in determining the
location of the pineal calcification.

The values for normal location of the pineal gland in
this study were significantly different from those of
Vastine and Kinney and to a lesser extent, from those of
Ishihara. Thus, one must conclude that the value$ for
other populations in other countries cannot be applied to
the Japanese population.

SUMMARY

A review of all skull roentgenograms of 525 normal
patients was conducted to determine the incidence of
pineal gland and habenular nucleus calcification, and to
compile normal values for pineal gland calcification in a
Japanese population. These data are presented as tables
and graphs for use in roentgenological interpretation.
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