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(Director: Prof. Dr. HAJIME HANDA) 
Received for Publication, May 1, 1985. 

Summary 

Computed tomography (CT) scans of 3, 000 normal subjects were examined to verify the 

incidence of calcification in the pineal body, the habenular commissure and the choroid plexus 

of the lateral ventricle. In those over 10 years old, pineal calcification was found in 83% (male 

83<'.?0, female 81%), haben ular calci五cationin 18% (mal巴 22%,female 12~ぢ）. In those over 30 

years of age, pineal calcification was found in 86弘 habenularcalcification in 20% and choroid 

plexus calcification in 69%. :¥Tale cases were predominate in almost all age groups. 

Four types of calcification patterns were observed in the pineal region, including the pineal 

body and the habem山rcommissure : (1) Involvement of only the pineal gland (P type). This 

W日sthe most frequent type. (2) and (3) Involvement of both the habenular commissure and 

the pineal body, either the former (Hp type) or latter (hP type) being larger. ( 4) The HP 

fused type in which the calcifications of the habenular commissure and the pineal body are 

fused. 

The size and shape of the calcification in the pineal region were examined in 32 pineal 

region tumors and other germinoma cases. No specific differences were noted in the calcifications 

between normal groups and the germinoma cases. However, the pineal body calcification in 

pineal malignant teratomas tended Lo deviate unilaterallv. 

Introduction 

Physiological intracranial calcr五cationsoccur in various regions such as the meningea, choroid 

plexus, basal ganglia, pineal region (pineal body and habenular commissure). 

Since 1927 when VASTINE and KINNE¥" reported on calcification of pineal body22', almost all 

investigations were P巴rformedwith a skull plain x-ray. Recently, CT scanning has used as日日

investigative tool 3,25> 

¥¥"e examined the patterns of calcification in the pineal region by analyzing the CT findings 

of normal 3, 000 cases. 人 comparativestudy was done with patients who had a pineal region 

Key words: Pineal calcification, Pineal body, Habenular commissure, Choroid plexus, Pineal region tumor. 
索引語・松果休石灰化，松果体，手綱交述，脈絡叢，松果体部腫場．
Present address: Department of Neurosurgery, Faculty of Medicine, Kyoto University, Sakyo-ku, Kyoto 606, 
Japan. 
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tumor. Calcification in choroid plexus of the later日lventricle ¥¥'as also examined. 

民faterialsand Methods 

Plain CT (Hitachi CT-¥¥'3）五！msof patients ¥¥ithout an" organic central nervous svstem 

disorder ¥¥'ere analyzed. The町 includedthose with mild head trauma, neuroメisand migraine・

There ¥¥'t'rt' no intracrnnial hematoma or abnormallv l叶＼＼＇ densit" area. 

CT images were taken in slices of 10 mm  thick p:iralleling the orbito-mental line. When the 

ident1五cationand judgement of pineal and habenular calcification were difficult, skull plain films 

and sagittal reconstructionけfCT, when possible, Wl're compared. 

Age distribution ，，.はsclassified into 0 to 4, 5 to 9, 10 to 11, 15 to 19, 20 to 29, 30 to 39, ・ ・ 

80 to 89, and over 90. The numberけfcases in which the pinl'~tl region wはSexamined differed 

from that for the choroid plexus in the lateral ¥'entricle, because judgement regarding a frn 

cases was very difficult ; thes巴 wereexcluded. 

Thirtv-l¥¥'o cases of pineal region tumor and germinoma in other regions were examined before 

operative treatment and radiotherapy. These examinations were performed ¥¥'ith K¥l I 1010 and 

GE CT/T 8, 800 scanner. :Vlalignant teratoma refers to the pure or mixed tvpe, includingはt

least one of endodermal sinus tumor, choriocarcinoma or em l>rninal carcinoma element. 

Results 

λ. Calcification of pineal region in norm山lsubjects 

The incidence of pineal region calcification including both the pineal body and habenular 

commissure is shown in Table 1. The frequency of calcification incre1sed ¥¥'ith ages. It occurred 

more often in males than in females, except for those in their eighth decade. 

The calci日cationsof pineal bod¥・ and habenular commissure ¥¥'ere cL1ssified into four patterns. 

1) P type (Fig. la) 

Onl、thepineal body is calcified. This ＼＼川 themost frequent tvpe. 
Table I. The frequency of calci五cationin the pineal region （勿）

Age Male Female Total 

0-4 。 。 。
5 9 10 。 8 

10 14 24 17 23 

15 19 45 25 39 

20-29 85 -12 69 

30 -39 81 59 73 

40 49 91 81 88 

50 -59 99 77 89 

60-69 91 87 90 

70-79 90 92 91 

80 89 95 80 円五

90 100 67 80 
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Fi邑.I. Fnur t¥・p .. s内Icはlcilwclp:i1tern in pinc:il n、耳1円n

Fi邑． 1-a. l’ いi'" ( Jnh・ the-p』11川 l1，円ch・is ca lei日札｜

Fig. I b. hi’1,・p,・ Ho1h h:tlwnulιtrじornini"urc・cll1d pine九Il"xl、川ぐ f日lei品eel. The 
川れ・ of the latter is larger than that of the former. 
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Fi~. 1-c. Hp type. Both habenular commissure and pineal body are calc1品ed. The 
size of the former is larger than that of the latter. 

2J hP type (Fig. lb) 

349 

Calci五cationof pin巴albody is larger than that of habenular commissure. Both c:dc1払川llJilS

appear separated on CT film. This type ＼＼＇；凶 lessfrequent than P lYpιbut more than 

Hp type and HP fused type. 

3) Hp type (Fig. le) 

The size of habenular calcification is larger than th:it of pineal l川ch・ calcification. This 

type ¥¥'as the least common out of the four. 

4) HP fused type (Fig. ld) 

Calci五cationsof habenular commissure and pineal body山refused together 川idthis type 

is further class1五edinto four subtypes: 

i) Both calcifications are simply adjoined. 

ii) Calcification of pineal body surrounds thatけihaben ular c:dc1五山li川l

iii) The two calci五cationsform ‘：1 ¥'-shaped con五guration.

iv) Two or more calci自吋 centers of pineal body combine with the calci五cationof the 

habenular commissure. 

Distinction of calcifications between pineal body and habenul乱rcommissure could be achieved 

by recognizing each calcification. Figure 2 shows the frequency of calcification in pineal body 

according to age group. The faint 山 lei五c‘:1tionappeared in a 6－＼＇日 1r-oldmale and :1 12 w.1r-nld 

female. :¥!ales were predominate and the calcified pineal bodies ¥¥'LTl' found in 86°-,, of the附け＼＇ t'l

30 w:1rs of age (Table 2). 
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Fi~. 1-d. 

A日r

5 9 

10 -14 

15 19 

20 -29 

30 -39 

40 -49 

50 59 

60 -69 

70 79 

80 -89 

!:JO 
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HP fused type. The calci品目tionsof habenular commissure and pineal body 

are fused. 
i) The two cal口五cationssimply adhere (ln the left I 
ii) In the left middle e1r" the pineal bodies which surround the habenular 

com町】issure.
iii) In the right middle川 rthe t＼＼’o calc同cationswhich create a Y-shaped 

con五guration.
iv) In the right are th" pineal bodies which contain more than two ca-
lcified centers. 

Table 2. Calcification of the pineal body 

～Lil《i 1 ·~ Total 

（ Nけ C No. % c No. % 
。 28 0 20 0 。 48 。
9 105 0 41 0 9 146 6 

13 71 18 5 35 14 18 106 17 

39 81 48 18 43 42 57 124 46 

121 149 81 44 95 46 165 244 68 

197 240 82 75 124 60 272 364 75 

253 291 87 93 121 77 346 412 84 

237 251 94 121 153 79 358 404 89 

249 272 92 169 192 88 418 464 90 

220 245 90 241 271 89 461 516 89 

62 67 93 71 95 75 133 162 82 

4 4 100 4 6 67 日 10 80 

(' number of calci品cation
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body pineal of Calcification 
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The incidence of calcification in the pineal body, 

Calcification of habenular commissure appeared first in ll:i戸川什Idm日le日ndin I Y-¥・c・"r-"lcl 

female. Again there was a male predominance (Table 3 and Fig. 3). The rn"ximal frequency 

¥¥':IS 3QL;ぢinmales in their sixth decade. The calci五eelhabenular commissures ¥¥'ere noted in加、

Fi邑.2. 
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Calcification of habenular commissure 

• Male 
o Female 
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Fi~. 3. The incidence of calci五cationin the habenular commissure. 

of those over 30. 

B. Calci凸cationof pineal region in the cases of pineal region tumors and germinoma> in other 

rt"広ions(T;1ble 4). 

入IIeight pineal germinoma cases exihibited calcifications of the pineal gland. The youngest 

,,・,1s a 8 year-old buv. Germinoma of suprasellar region generally showed calcification of the 

pineal bodv except in .1 case of 14 vear old girl. Germinomas of thte other regions also showed 

pineal calci凸cation. The size and configuration of these calci自cationswere similar to those of 

normal subjects目

Eight cast・s (one case of pineal benign teratomιa, four cases of pineal malignant teratoma, 

t、、什 casesof pineobl<‘凶tom日 and one rnse of epencl>・moblastoma l exihibitecl round pineal 

calcification、ina tumor mass. In six of them, the pineal calcifications deviated from miclline 
because of a匂・mmetricaltumor enlargement (Fig. 4). 

Calci日cationof h日benularcommissure 、、asfound in a 16-,・e川－old"・ith a pineal germinoma, 

a 15-year-olcl with a germinoma in the liasal ganglia and a 41-year-old ¥¥'ith a pineoblastoma. 

H川町Vt'r,no definite differences in habenular calci自cationswere observed between the tumor c日ses

and normal subjects. 

C. Calci五cationof the choroid plexus in the Literal ventricle 

There ¥¥'ere svmmetrica I and ι川’mmetrical山 lei五cation人 inwhich tlw unil日tcralside ¥¥''1' 

ca lei五eelorり！｝（＇目白日 clefinitelvlaraer th山nthe other. Fine unilateral calcifintion ¥¥'as noted in a 
どう

17-year可 lclbm・ and bilateral faint calcification in a 14-year-olcl girl. The frequency of asymmetric山l

rnlci fication ＼＼＇ιts EJ0,) in males and 18Cづinfenrnles. There ＂＇＇時 malepreponclrranre regはrelin日
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Table 4. ぐalιlIi山 tionof pineal region in 32 tumor case' 

1) Pineal genmnoma 

（‘山se 人ge ト＂＇＇
（、日lcification

1 8 九I P (small, round) 
‘》 10 ルI P (very small, round) 

3 10 M l' (large, round) 

4 11 M P (very small, round) 

5 12 M P (very small, beaded) 

6 16 :VI HP fused 

7 16 九l P (ver¥' small, round) 

8 27 九1 P (small, round) 

:2) Supr:i、，・！Ltr日tnninoma 

Case 人目t s,., Caln凸cation
9 9 F P (small, round) 

10 14 F ( ) 
11 14 F P (small, round) 

12 14 F P (small, round) 
13 '..:':i F P (very small, round) 
14 '..:':i :VI P (moderate, round ） 

3）〔；ern

1 （、‘1、、ιl Age 「、t、x Cal CI凸catior
15 11 :VI P （引ii.di,round¥ 

16 12 !VI ( ) 
17 15 :VI HP fused (C-shaped) 

↓） Germinoma of the frontal lobe 

Case Age h、， Calci凸cation
18 34 'VI P (large, round) 

5) Pineal teratoma 

(_'""' J¥日（＇ 子、いX

19 3 12 M 

20 6 :¥I 

21 7 九f

Calci五cat10日

（ー）
P (moderate, round, deviated t叫 theri巳lit)

（ー）

6) Pineal malignant teratoma 

Case A!!e Sex Calc1凸cation
22 ll 九1 P (moderate, rou吋， devi山 dt" the right) 
23 13 ¥I P (moderate, round, d引 iatecltけ theleft) 

24 14 ¥I ( ) 

25 16 F （一）
26 48 ¥I P (moderate, round) 
27 54 F P (moderate, round, de山1teclto the right) 

7) I’Jllt'tild川、tom‘l
（‘a州、 九日r Sc"< Cal CI五cation

28 2 F 
29 26 :VI 

（） 
P (modera lt'. r川 mcl,dt・¥'i：ιilれIto the left¥ 

30 41 '¥I HP fused 

8) Ependymoma of the pineal reg10n 

Cι＼:0-.l' Aυ，. S＜吋 Cιalei凸cat10n

31 （主 F P (small, 

9) Ependymolilastoma of the pineal region 

（‘ase A日t Sex C'alci五cation
32 1 ¥I P (small、beaded)

.¥l>iircvi.1t1りII
:VI Male F: Ft'll1ale P: Calci凸cationof the pineal bod Y, I-Ip：仁川t'Iι

cation of' habent 
｛〕I一thepineal lコocl、F Cιii仁】凸cation
Vげ y;mall: 1 2;nm, small: 3 5mm, moderate: 6 lOmm, I：《1rgt・・ rn 

than llm1 T l 

353 
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Pineal malignant teratoma. ( 'alci凸cationof pineal body in the tumor deviat凶
unilaterally This 鴨川 characteristicof pineal malignant teratoma and pineo-
blastoma. 

the rrequenc¥' of choroid plexus calcific<1tio11 until the a広じ of79. 1、hec:dci凸edchoroid plexus 

occurred in 69% over the age of 30 (Table 5 and Fig. 5). 

In the pineal region tumor cases，引一mmetric:ilcalcification of choroid μkxus ＼＼川 observedin 

a 48 year-old patient with malignant teratoma and a 64 ye:ir-old patient ¥¥'ith ependvmoma. These 

configurations 11 ぞ r~ identical to those observed in normal subjects. 

Discussion 

Pineal body calci抗《・ationis gener＜‘dh・ regarded :iメbeingpl1Ysiological. In 1927, ¥' A~n;-.; E and 
Kl'¥;'¥;E＼＇日 erethe五rstto in＼＇円 tigatethe pineal山 lei五C日tionby using plain skull x-r川22, They 

:111ah-zed norm:d cases乱ncldetermined the 、itγofn円rm'.11pineal c日lei抗日tion. Thereafter, the 
frequenn・ nf pineal calcification was discussed by many inv何 tigators1・丸山12,l丸山．

人fter the advent of the C、T 引けnnl'ra smaller calcified portion of intracranical cavil）’ could 

be visualized. ¥Iacpherson and ¥l:tthe削 nsurvn’ed 1, 000 cases and compared the CT finding、
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Table 5. Calci五cationof the choroid plexus in the lateral vc・nt rick 

Male Female 

ト～
A A c No. % : （、

。司 4 。。 。 28 。 。。 。 20 。｜ 。
5 -9 。 3 3 101 3 。。 。 36 。 3 
10-14 3 2 5 71 7 1 。 1 28 4 

15-19 12 9 21 89 24 6 ・〉 8 48 17 29 

!O 29 54 7 61 152 40 18 13 31 91 34 92 

30 39 108 .J4 152 245 62 36 4 40 117 34 192 

40-49 154 35 189 282 67 57 11 68 119 :,7 '.!S7 

50 -59 141 26 167 245 68 84 19 103 158 65 270 

60 69 166 36 202 270 75 103 22 125 193 65 327 

70-79 167 33 200 241 83 173 38 211 '!77 76 411 

80-89 54 ') 56 67 84 71 11 82 96 85 138 

90- ワ 。 ‘〉 4 50 4 つ 6 6 100 8 

S: No. of symmetrical cal口ification,A No. of asnnmetrical calci品cation,
C: No. of calcification 

Calcification of the choroid plexus 
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137 

99 
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Fi邑・ 5. The incidence of calc1日cationin the choroid plexus of latげはIv川山icil'.re自eel

in宮 thesum of asymmetrical and symmetrical cal口五c；山口川・
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with those of skull plain x-ray13> ZIMMERMAN and LILAN!UK examined the frequenc、＼＇ of 

pineal calcification in 725 c礼sesunder the age of 20. From their report pineal calcification in 

less 6 years old should be looked upon日ithsuspicion of a pineal neoplasm25'. 

Almost all authors concluded that pineal c、alei凸cationis rare under the age of 10; its incidence 

increases with age1•5·9·12·15>. The freq uenc：’ M as 33 to 76~ぢ in Caucasians and 5 to 24勿 inother 

races as determined from skull plain五lmstudy12' However, CT analysis disclosed a higher 

frequency. The higher freq uencY in Caucasians than in blacks might be clue to the difference in 

exposure time to the sun5> There is male predominance, but also the reversed was reported7•9•w. 

The posterior commissure and a third ventricle are ventral to the pineal body. Habenular 

commissure is cranial to the posterior commissure and is situated between the suprapineal and 

pineal recess18•加入natomical studies of the choroid plexus in the third ventricle and pineal 

region have shed light on the anatomical relationships of habenular commissure and pineal 

bodv&,23,2>' 

出Al.FFER et al reported calci五cationof habenular commissure existing 5. 8 mm ventral to 

the pineal body calc1五cationand described calc1白cationof tenia habenulae. The opening portion 

of representative (>shaped calcification is anterior to the center of the pineal body calci五cation20>

However, the site of habenular calcification is considered to be the end portion of tela choroidea 

in the third ventricle. Thus, the comparison with the choroid plexus of the fourth and lateral 

ventricles is necessary. Calcification in the choroid plexus of the fourth ventricle is difficult to 

detect. 

人sstated by :VlACPHERSON and MATHESON, the frequency of calcification was 8396 in pineal 

body, 15第 inhabenular commissure and 79句 inchoroid plexus of the lateral ventricle in patients 

over 3013'. The present stud:・ disclosed a higher frequency in the pineal region but a lower 

frequency in choroid plexus than previously reported. 

Devi<1tion of pineal body calcification is useful for the diagnosis of intracranial massw. 

However, unilateral mass does not always displace the pineal boclv1巾

A comparison of normal and pineal region tumor cases revealed no characteristic findings 

concerning pineal calcification of pineal germinoma. Pathognomonic pineal body calc1自cationwぉ

not found in suprasellar germinoma cases. CHANG et al rep'.)rted a high frequency of ass'.lciated 

pineal calcification in male patients with suprasellar germinoma3>, wher巴asCOHEN et al reported 

the absence of pineal calcification in such cases4> The difference was clue to the ability of plain 

x my. Displacement of pineal body calcification、、：目 notobserved 10> Pineal body calcification 
of malignant teratoma cases (4 out of 6) was displaced unilaterはllybecause of asymmetrical tumor 

development. Furthermore, M0LLER et al argued that the calcified subst日ncein the pineal tumor 

(pineocytoma) was amorphou、calei um phosphate which differs from crystals of hydroxyapatite 
found in the normal pin巴albody calcification2ムl・1,m Hence it might not be correct to judge 

pineal body calci白山tionas a parameter of differentiation between normal cases and the tumor 

cases. 

Pineal body calcification is considered to be age related. TAPP and HUXLEY reported 

calcium volume in the pineal gland did not change after 30 years of age2ll And the pe乱kof・
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pineal calci五cation＼＼；同 reportedto be thl白 60-yearsold日roup7' Our resultおじ111't'upport :111、
theories. 

The rate of intracr川lialcalcifiιパtionfound will prnh~1 hiγincrl':1川 withthe adv:1nぽ mentof 

radiological techniques. CT studieメ c:1novercome the limitation討 ofplain skull x r川 Hence

our results may onl¥' represent the prt唱entstandard rate in n川 ma!Japanese目
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和文抄録

日本人における松果体，手綱交連および側脳室脈絡叢の

石灰化の頻度について

京都大学医学部脳神経外科教室

山上達人，半｜到 肇：

日本人における佐引！ι手綱交連および側脳室脈絡 で，この typeが最も多く認められた.(2) Hp type. 

叢の石灰化の頻度を険Jするために，正常3000例のCT 松果体と手綱交速の両者が石灰化を示すが，手綱交連

スキャンを解析した.10才以上では，松果体の石灰化 の方が大きい.(3) hP type.松果休の石灰化の方が，

は83%（リJS3Q,う，；，＿・s1句），子綱交連の石灰化は18勿（男 手綱交連よりも大きい（~） HP f山 edtype.松果体と

22勾．女12°0）であった.30才以上では，松果体部の 手綱交速の石灰化が融合している．

石灰化は86勾，手綱交連は20；ぢそして側脳室脈絡叢は 松果体部II霊場及び germinomaの32例の松果体部の

的らであった．どの石灰化も，ほとんどすべての年齢 石灰化の形と大きさと乙れらの正常例と比較したとこ

屑において，男性の石灰化の頒度が女性よりも高かっ ろ， germinomaの例と正常例との聞では，特異的な

た． 相違は認められなかったが，松果体部の悪性の庇細胞

松果体および手綱交速を含む松果体部の石灰化の 腫においては，行灰化が片側に偏位する傾向が確認さ

pattern に関しては，次のように4型に分類すること れた

ができた. (I) P type. 松果体のみが石灰化を示すもの


