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Since precocious puberty of intracranial origin occurs not only in association 

with tumors in the diencephalon but also with inflammatory pr侃essesin the same 

region of the brain, many theories as to the causation of precocious puberty have 
been advanced. 
The oldest theory is that the pineal body is a gland of internal secretion. The 

second and much debated theory is that the type of tumor is important rather than 

the structure from which it arises. In the third theory, attention has been direct-
ed to the location of the pathological process rather than句 itshistological appear-

ance. However, any of these three theories have not been definitely proven. 

Regarding the first theory, that is, in order to know whether the pineal body 

plays a role in the development of precocious puberty, a series of animal experi-
ments have been made by HANDA, KUROSAWA, TANAKA and KAGEYAMA in our labora-
tory. These studies showed that precocious puberty might not be produced by’the 
function of the pineal body itself but probably by the secondary dysfunction of the 

hypothalamus resulting from the lesion in the roof area of the diencephalon. In 
this paper, in a total of 7 clinical cases of precocious puberty (5 undoubted and 2 

suspected) which had accompanied a diencephalic tumor, the histo-pathological 

study of the diencephalon including the tumor was made. 

I. METHOD 

1. The brains of cases 1, 4 and 7 had been fixed in absolute alcohol and those 

of cases 2, 3, 8 and 9 in 10% formalin. Serial sections were made about 301.£. in 
thickness, except in case 2 in which sections were made about 70,u. due to erroneous 

chromizing, and stained with hematoxvlin-eosin, Nissl stain and myelin stain at 

the interval of about 1 mm. 
2. The thalamic nuclei were classified according to Niimi. 

3. As to the description of the hypothalamic nuclei, an atlas written by’H.A. 
RrLEY was consulted. 

The paper was read in Japanese at the 16th meeting of the Japan Neurosurgical Society, Oka-
Yama, October 8-10, 1957. 
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II. CASES 

Group 1. Pineal tumors 

Case 1. K MoRr, a 7-year-old male, was admitted on June 6, 1955. 

About 6 ~’e:u・s and 5 months of age, the patient began to show a remarkable 

bodily growth assodated with a tendency to become obese. By the age of 6 years 

and 9 months, his external genitalia became precociously mature with growing of 

pubic hair giving an appearance of puberty (Fig. 1). Ten days before admission, the 

patient developd frequent vomiting and headaches followed by generalized convuト

sion and loss of consciousness. Immediately after admission, a ventricular drainage 

was performed. He developed hyperthermia and the following day he died of res-

piratory paralysis. Urinary 17 K.S. value of the patient corresponded to that of a 

normal male 12 or 13 years of age. In the testicle, remarkable increase in number 

of the interstitial cells, occurrence of spermatogenesis and spermatozoa in some areas 

were noted (Fig. 2). There was, however, no evidence of intra testicular tumor in 

the serial microscopic sections. The hypophysis was of normal size and there w出

no change in number of parenchyma cells of each type. 

Fig. 1. Case !. 7-year-old male. Fig. 2. Case !. Testicle. H.-E. stain. x 200. 

Autopsy findings of the brain: 

1) Macroscopic findings (in serial sections) 

The dilation of the ventricular system, especially the posterior half of the 

third ventricle and the aqueductus mesencephali, was noted. The third ventricle 

and the aqueductu日 mesencephaliwere filled by a large clotted blood which had 

extended to the cisterna colliculorum. The pineal body, the corpora quadrigemina 

and the velum medullare anterius were destroyed and there was a severe mechanical 

compression at the postero-ventral (mesencephalic) wall of the third ventricle. Be-

sides, the clotted blood described above invaded the left thalamus, more severely in its 

posterior part. The base of the third ventricle, that is the hypothalamus, was 

compressed severely, too. The infundibulum was relatively free of damage macro-
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Fig. 3. Case 1. Frontal section of the diencephalon 

through the tubero叩 ammillarregion of 
the hypothalamus. Myelin stain (EEIRLICH). 

B. Clotted blood (anterior half) in the third 
ventricle. 

C.m. Corpus mammillar・e.

T.c. Tuber cinereum. 

N.m.d.a. Anterior part of the medial dorsal 
thalamic nucleus. 

Fig. 5. Case 1. Frontal section of the diencephalon 
through the pu!vinar thalami. Myelin stain 
(E1mLICH). 
B. Blood filling the posterior half of he third 
ventricle and invading into the medial part 
of the nucleus pulvinaris. 

Pl. Pu!vinar thalami. 

Fig・. 4. Case 1. Frontal section of the 
diencephalon through the red 
nucleus. Myelin stain (EHRl,fCH). 
B. Blood invading into the area 
。fthe medial ventral nucl-
eus and the parafascicular 
nucleus of the left thalamus 

R. Red nucleus. 

Fig・. 6. Case J. Frontal section of the 
rliencephalon throu阜、hthe cistema 
colliculorurn. l¥ly0I in stain (E1m1,1日H).
Ci. Cisterna colliculorum which 
was filled by the blood clot. 
B. Clotted blood in the aqueductus 
rnesencephali. 
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scopically but the pars tuberalis hypothalami was remarkably thinned by the 

compression (Figs. 3, 4, 5 and 6). 
2) Microscopic finding (in serial sections) 

i) The tumor 

There w部 adense population of the tumor cells in the pineal region, where a 

thin capsule surrounded the blood clot. Other parts of the lesion consisted mostly 

of coagulated blood within which the tumor cells were scattered. The histological 

structure of the tumor mainly consisted of the following three elements; 

(1) Large round cells similar to the epithelial cells and small round cells similar 
to the lymphocyte as seen in a usual pinealoma were noted. There was, however, 
not a mosaic formation as seen in a typical pinealoma but an irregular arrange-

ment of two kinds of cells (Fig. 7). 

(2) The area showing teratomatous picture including cysts and other elements 

was found. The cysts were surrounded by cells similar to those of epidermis and 

contained hornified substance (Fig. 8). 

(3) In a very small area in the 
coagulated blood which was assumed 
to be located in the corpora quadri-

gemina, large cells, the diameter of 

which might reach to about 40 μ., 

were found. These cells gathered 
closely like a stone wall without form-

ing ducts. Each cell had clear cyto-

plasma and vacuolated, somewhat 
clear nucleus which was relatively 
poor in chromation and of which 

nuclear membrane was thin. The 

nucleolus was mostly one or two in 

number, large in size and irregular 

in shape. This undi町erentia ted cell 
was diagnosed as belonging to the 
cyto-tr叩 hoblasttype cell (Fig. 9) 

and this tissue was diagnosed the 

cytotrophoblastoma (DIXON & MooRE). 

Neither the cell of syncytial-

trophoblast type nor the tissue of 

normal pineal body’was observed. 

ii) The hypothalamus 

Infiltration of the tumor cells 

was not observed. Petechial hemo-

rrhages which were observed in the 

subependymal layer of the third ven-

tricle were extended to the preoptic, 

Fig・. 7. Case !. Pinealoma. H.・E stain.×400. 
(arrow). Calcification. 

Fig・. 8. Case 1. Cysts. H.‘E. stain. ×400. 
(arrow). Hornified substanc巴．



TUMORS OF THE DIF::¥TCEPHALO.N A.:¥D PRECOCIOUS PUBERTY 557 

the anterior, the dorsal and the posterior 

h~·pothalamic area and the pars tuberalis 

h>・pothalami, except for the mammillary 

bod>・ and the area h>・pothalamica late-

ralis. This hemorrhage was particular！~’ 

obvious all over the tuber cinereum, 

where there were strong changes of nerve 

cells such as a disappearance of nerve 

cells in the nuclei laterales tuberis cin-

erei. And a high grade of degeneration 

of nerve cells or a decrease in cell number 

in the nucleus hypothalamicus dorso-

medialis et ventro・medialiswere observed. 

Also, both the nucleus paraventricularis 

and the nucleus hypothalamicus posterior 

Fh. 9. Case 1. Cytorophoblastoma (DrxoN 
& Moo1m). 
H. -E. stain.×900. 
Cy. Cyto-trophoblast type cell. 
E. Erythrocyte. 

SU仔eredpetechial hemorrages and were severe！ ~· changed. Part of the nucleus supra-

opticus and the preoptic and the dorsal hypothalamic nucleus showed somewhat 

degenerative changes, too, and only the mammilla1・~· body and the area h~·pothalamica 

lateralis seemed to have remained intact. 

iii) The thalamus場

In the subepend》1mal la~·er of the third ventricle, there ,,・ere scattered small 

hemorrhagic areas and the nucleus reuniens arcuatus was included in the hemorr寸1agic

lesion. Also, the massa intermedia was destroyed and the nucleus reuniens medianus 

was lost. The hemorrhage in the left thalamus involved the medial, the ventral 

and the posterior group of the thalamic nuclei, the epithalamus (nucleus habenulae) 

and the metathalamus (corpus geniculatum mediale et Jaterale). In the nucleus 

medialis ventralis or the centre median (Luys), the nucleus parafascicularis, the 

nucleus paramedianus, the pars posterior of the nucleus medialis dorsalis, the medial 

part of the nucleus pulvinaris and the nucleus habenulae, there was a severe dest-

ruction or a disappearance of nerve cells. There was no evidence of the pathological 

change in the pars anterior of the nucleus medialis dorsalis, the dorsal and the 

dorso-lateral part of the nucleus laminaris, the anterior part of the nucleus ventralis, 

the nucleus reticularis, the lateral and the ventral part of the nucleus pulYina1 is and 

the lateral geniculate body. In the anterior and the lateral group of the thalamic 

nuclei, neither the pathological change of nerve cells nor such a hemon一hagic lesion 

was observed. 

Case 2. K KA w Aucm, a 11・~·earand 4・month-oldmale, was admitted on June 6, 1946. 

About the age of 11 year只and 3 month日， hebegan to complain of frontal 

発 Accordingto the classification by WAI.KEH, the thalamic nuclei regarded to be intact ＂’ere thc 
nucleus anterodorsalis, anterome<lialis and ante1 oventralis, the nucleus parataeniatis medial is et 
lateral is, the pars anterior of the nucleus medial is dorsal is, the nucleus centralis lateral is, the 
nucleus ventralis anterior, the nucleus 、entralislateralis, the nucleus subme<lius, the nucleus medial is 
ventralis, the nucleus laterali司dorsalis,the nucleus lateralis posterior, the nucleus reticularis, 
the nucleus pulvinaris lateralis, the nucleus pul、lnaris inferior and the lateral geniculat巴 body.
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headachs and vomiting, followed b~’ generalized convulsion with sudden loss of con-

sciousness a month later. He was lethargic continuously for 10 cl叫・日 precedingto 

the admission. The cle¥・clopment of his external genitalia wa日 noted to be better 

than that in a¥'crage boy of his age （ドig. 10). A ventricular drainage was 

performed but his condition did not improve and he died 20 d何日 afterthe opera-

tion, on July 21, 1946. The immerliatc cause of death was possibl）・ intracranial

infection. 

Au top日~， tindings of the brain : 

1) :¥Iacroscopic findings (in serial sections) 

There was a generalized enlargement of the ventricles, especially marked in 

the posterior half of the third ventricle where there was a walnut-sized tumor. The 

tumor was relatively well circumscribed. The pineal bod~1 , the posterior commissure 

and the corpora quaclrigemina were destroyed. The grade of deformity clue to the 

mechanical pressure wa日 highestat the postero-ventral (mesencephalic) wall of 

the third ventricle, next at the h~・pothalamu日 and the lowest at the side wall of 

the anterior half of the third ventricle (Figs. 11, 12, 13, 14 and 15). 

2) :¥licroscopic findings (in serial sections) 

i) The tumor 

The tumor contained (1) the area where there was a mosaic pattern arrange-

ment of two kinds of cells as usually seen in a t~·pical pinealoma (Fig. 16) and 

(2) the area where the tumor tissue was rich in tubular structure consisting of 

灯linclricalepithelium, the nuclei of which were displaced to the periphery (Fig. 17). 

Also, the area exhibiting a complex histological picture was observed, but its 

definite diagnosis could not be made because of the thick microscopic sections (7011,.) 

and unsatisfactor.＼・staindue to chromizing. No normal pineal tissue was found. 

ii) The hypothalamus and the thalamus 

Fig. 10. Case 2. 11・yearand 4・month-
old male. 

Fi_g-. 11. Case 2. Diag;ram of the mid-
sagittal section of the brain. 
T. Tumor mass in the pineal 
region. 



TUMORS OF THE DIENCEPHALON AND PRECOCIOUS PUBERTY 559 

Fig. 12. Case 2. Left frontal sectin of 
the diencephalon through the pars 
tuberalis hypothalami. Myelin stain 
(WJW1ER1'). 

Tr.op. Tractus opticus. 
T.c. Tuber cinereum. 

Fig・. 14. Case 2. Left frontal section of 
the diencephalon through the nucleus 
habenulae. Myelin stain （羽TEfGEHT). 
T. Tumor mass in the posterior half 
of the third ventricle. 
N. h. Nucleus habenulae. 

Fig. 13. Case 2. Left frontal section of the 
diencephalon through the red nucleus. 
Myelin stain （羽！EWERT).
R Red nucleus. 
Xm.d.a. Anterior part of the medial 
dorsal thalamic nucleus. 
T. Tumor mass in the third ventricle 
which was arti日ciallyfallen off. 

Fig. 15. Case. 2. Left frontal section of the 
diencephalon through the pulvinar that-
ami. Myelin stain < WE1"1・：川 ｝

T. Tumor mass in the posterior half of 
the third ventricle. 
Pl. Pulvinar thalami. 
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Fig・. 16. Case 2. Pinealoma. H. -E. stain. Fig・. 17. Case 2. Tubular structure. H.-E. stain. 
×200. ×900 

The infiltration of tumor cells was limited to the subependymal layer of the 
postero・ventral(mesencephalic) wall of the third ventricle and found neither in the 
hγpothalamus nor in the thalamus. Thorough investigation of the degeneration of 
every nerve cell was almost impossible l乃’chromizing.
Case 3. S. TAKEMOTO, a 11-yE:ar-old male, was admitted on December 29, 1942. 
About the age of 10γears and 3 months, the bodil~· growth of the patient 

became prominent with a tendenc~・ to become obese and his external genitalia deve-
loped to adult form (Fig. 18). At the age of 10 years and 9 months, he began 
to have frontal headaches, vomiting and staggering of gait. A marked dilation of 
the anterior half of the third ventricle corresponding to the h~·pothalamus was 
noted l月’thelipiodol ventriculography (Fig. 19). Following the method by Dandy-
Brunner (transcallosal pineal approach), intracapsular removal of the tumor in the 
pineal region was performed. But he died 16 days after the operation, on February 

Fig. 18. Case 3. 11-year-old male. 

19, 1943, from the complication of 
pneumonia. The testicle was noted to 

have increased number of the interstitial 

cells, spermatogenesis and spermatozoa. 

Fig. 19. Case 3. Findings of the lipiodol 
ventriculography. 
(arrow〕Baseof the third ventricle. 
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Autopsy findings of the brain : 

1) Macroscopic findings 

A walnut-sized tumor was located in the posterior half of the third ventricle. 

The anterior half of the tumor ma日 wasdark red in color like a blood clot and 

was quite soft, while the posterior half was harder. The border between the base 

of the tumor and the corpora quaclrigemina was ill-defined but in other places, the 

tumor mass was circumscribed fairly ¥¥・ell and two pea-sized c:-・sts were obser¥'ecl 

on the cut surface of the tumor mass (Fig. 20). The pineal bod≫ and the corpora 

quadrigemina were considered to be destrn:-・ed. Also, atroph.¥・ of the th≫mu日 and

h>・pertrophy of the lymph-follicles of the tonsil, the colon and the small intestine 

were observed. 

2) ::VIicroscopic findings 

i) The tumor 

The posterior half of the tumor mass consisted mainly of (1) the teratoid 

structure (epidermis-like tissue, C≫sts, tubular structure (Fig. 21), cartilagenous 

tissue (Fig. 22) and smooth muscle tissue etc.) and (2) the pinealoma tissue (Fig. 

23) in many places, which did not show a mosaic pattern but a linear arrangement 

T. 

Fig. 20. Case 3. Mid-sagittal section of the 
brain. 

Fh. 21. Case 3. Tubular structure. 
H. -E. stain.×400. 

of large cells with scattered small 
cells. ::Vlo1・coyer,(3) in a corner of 
the blood clot which occupied most 
of the anterior half of the tumor 
mass, the chorionepithelioma tissue 
was observed (Figs. 24-a and 24-b) 
Among the cells composing the cho-
rionepithelioma, the cyto・trophoblast
t≫pe cells were predominant in num-
ber, though the sync≫tial-trophoblast 

t≫pe cells ＼γere observed a日＼＼・ell.

There wa日 nonormal tissue of the 

pineal body. 
ii) The hypothalamus and the 

thalamus 
:¥o examination wa日 performed
microscopically. 

Group 2. H≫pothalamic tumors 

Case 4. Y. Orrnr, a 9－~’ear and 
4-month-olcl male, ¥¥・as admitted on 
::¥Iarch 1, 1956. 
About the age of 8 :i’em日 and4 
month日， thepatient developed diab-
etes insipidus. His urinary volume 
reached 15 liters a cla－＂’ at the peak of 
the disease and than tapered down. 
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Fig. 22. Case 3. Cartilagenous tissue. 

1 arrow 1.~ H. -E.[stainご×JOO.

Fig. 25. Case 4 9-year and,4-month-old 

male. 

Fig. 23. Case 3. Pinealoma. 

H.-E. stain.×400. 

Cy to・trophoblasttype cells. H. -E. stain. 

Fig. 24-b. x 400. 
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And its continuation was about 10 months. About the age of 8 years and 11 

months, growing of the pubic hair内 wasnoted (Fig. 25). About the age of 9 years 

and 3 months, he developed headaches, vomiting, ptosis on the right side and 

double vision. 10 day日 priorto the admission, immobility of the right eyeball 

took place with visual disturbance on the same side and he finally died on March 
15, 1956 in a <.:ondition similar to the Simmonds’symptoms. Although not consp-
icuous, the interstitial cells of the testicle were increased in number as compared 

with the average in his age and spermatogenesis and spermatid were noted (Fig. 

26) The seminal tubules were enlarged showing hyperplastic changes and the 

histological picture of the prostate was adenomatous hyperplasia. 

Endocrine function tests : 

In 2850 c.c. of urine excreted in a day, the gonadotropin was 24 to 48 m.u.u. / 
24 h. using kaolin adsorption method and 17 K. S. value was 0.25 mg/24 h. Urinary 

excretion of 170.H.C.S. following administration of A.C.T.H. was consistent with 

that in adrenal hypofunction. B. M. R. was very low, being minus 55.9 %. 
Autopsy findings of the brain: 

1) Macroscopic findings (in serial sections) 

In the region of the hypophysis there was a tumor mass which was dark red 

in color and was hen-egg in size. The hypophysis and n. oculomotorius, n. trige-

minus and n. abducens on the right side were embedded in the tumor (Fig. 27・a)and 

the hypophyseal stalk wぉ thickenedthree or four times as normal one (Fig. 

27-b). By the observation on the serial sections, the ventricles were noted not to 

be dilated (F、igs.28, 29, 30・aand 30-b) and the size of the pineal body was normal 
(Fig. 31). Also, generalized enlargement of the lymphnodes and atrophy of the 

thymus, the thyroid and the adrenal glands were observed. These changes were 

Fig. 27・a.. Case 4. Tumor mass in the 
pituitary region (arrow). 

sam巴 tumoras in Fig. 25 a. 
(arrow). Hypophyseal stalk. 
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Fig. 28. Case 4. Frontal section of the hypoth-
alamus through the infundibulum. My巴Jin
stain (EH~LICR) . 

III. V. Third ventricle. 
Tr.op. Tractus opticus. 
T. Infundibulum replaced by the tumor ti-
ssue. 

confirmed his to logically. Also there 

was a histological evidence of the femi-

nization (hyperplasia) of the breasts. 

2) Microscopic findings (in serial 

sections) 

i) The tumor 

Most of the tumor mass in the 

Fh. 29. Case 4. Frontal section of the 
diencephalon through the tubero・
infundibu!ar region. Myelin stain 
(E日l!L川町）．

T. Infundibulum replaced by the 
tu口101・tissue.
Tr.op. Tractus opticus. 
N.m.d.a. Anterior part of the me・
dial dorsal thalamic nucleus. 

hypophyseal region was hemorrhagic and necrotic except for the following two 

elements remaining in a small part; (1) The teratomatous tissues composed of epi-

dermal tissue, cartilagenous tissue (Fig. 32), glandular structure made of cylindrical 

Figs. 30-a and 30-b. Case 4. Frontal section of the hypothalamus through the tubero-
mammillar region. Myelin ~tain (ErrnLrcR). 
T.c. Tuber cinereum. C.m. Corpus mammillar・e.
T. Tumor tissue in the area of the tuber cinereum. 
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epithelium (Fig. 33) and other tissues. 
(2) The small amount of tissue, which 
was histologic:ally similar to the chorion-
epithelioma or the embryonal carcin-
oma of the testicle. Here, the cyto・
trophoblast type cells were predominant 
in number, while the syncytial・tropho・
blast type cells were also found (Figs. 
34 and 35) . On the other hand, the 
hypophyseal stalk was replaced by the 
pinealoma tissue (Fig. 36) which showed 
an irregular arrangement of two kinds 
of cells without forming a mosaic pat-
tern. Moreover, the large cells in the 
pineal body were generally larger than 
normal ones, being irregular in size 
and showing pinealomatous appearance. 
There was no normal tissue left in either 
the anterior or the posterior lobe of the 
hypophysis. In the bilateral lungs, nu-
merous metastatic foci of the chorion-
epithelioma were found. 
ii) The hypothalamus 
The tumor cells in the hypophyseal stalk in白ltratedcontinuously into the tuber 
cinereum through the attachment of the stalk to the base of the brain. The infilt-
ration was severe all over the tuber cinereum (Fig. 37) and pushing the subepen-
dymal layer of the third ventricle upwards at the border between the tuber 
cinereum and the mammillary body. Among the nuclei in the hypothalamus, those 
in the tuber cinereum su任eredthe severest change, such as a disappearance of the 

Fig・. 33. Case I. Tubular structure. 
H.-E. stain.×400. 
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Fig. 35. Case 4. Cyto司trophoblasttype 
cells. H.-E. stain.×900. 

nuclei laterales tuberis cinerei. There were a decrease in number and a degeneration 

of nerve cells in the nucleus hypothalamicus ventro・medialisand the infiltration of 

tumor cells in an area of the nucleus hypothalamicus dorrn-medialis. Also, a slight 

but di白nitedegeneration and a moderate decrea!:e in number of nerve cells of both 

the nucleus hypothalamicus posterior and the nucleus paraventricularis were noted. 

The nuclei which were regarded to be intact were those in the preoptic, the lateral 

and the dorsal hypothalamic area and the mammillary body. 

iii) The thalamus 

No abnormalit：－’ of every nerve cell was observed microscopically. 
Case 5. T. IsHIHARA, a 8-year and 2・month-oldfemale, was admitted on April 4, 1956. 

About the age of 5 year8, she developed obesity and diabete8 i1rnipidu8. About 

the age of 7 :-・car日 and2 months, her brea8t began to become remarkably large 
(Fig. 38) and about the age of 8 years and a month, she had her menarche. Her 

urinary 17 K. S. value was 8.82 mg/24 h. She had visual disturbance of the left 
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Fig. 39. Case 5. Suprasellar calcification (arrow 1. 

Fig. 38. Case 5. 8-year and 
2-month-old female. 

eye and paresis of the left oculomotor 

and trigeminal nerve. B~’ the ventriculo-

graphy with lipiodol, the base of the 

third ventricle was noted high in posi-

tion and the calci白cationwas observed 

in the suprasellar region (Fig. 39). 

1,( 

I 
Fig. 40. Case 6. 12・yearand 3-month-olcl 
female. 

Fig 41. Case 7. 13-year and 3-month-
。Idfemale. 

These findings suggested the suprasellar 

tumor, probably the craniopharyngioma. 

She discharged on April 18. 1956 with-

out the operation. 

The following two cases belong to 

the suspected case of precocious pubert~· ・

In these cases, there was a marked de-

velopment of the breast or of the 

external genitalia, though the patients 

were more or !es邑 olderthan those in 

the preceding cases. 
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Case 6. S. KOBAYASHI, a 12・yearand 3・month-old female, was admitted on 

October 29, 1942 and discharged on December 11, 1942. 

About the age of 10 :-・ears, the patient noticed for the first time lowering of 

the vision which increased its grade as time went on. She had her menarche at 

the age of 11 years and 11 months. About the age of 12 years and a month, 

she developed vomiting and then frontal headaches. On admission, her external 

appearance was similar to that in puberty (Fig. 40). At the operetion, an en-

capsulated and a walnut-sized tumor was found to be located in the region of the 

optic chiasm. The tumor tissue seemed to have grown in the right optic fasciculus 

and also down through the right optic canal. Intracapsular removal of the tumor 

was performed. The histological feature of the tumor was suggestive of the spongio-

blastoma polare. 

Case 7. Y. SHIKANO, a 13・yearand 3-month-old male, was admitted on August 
29, 1955. 

The patient noticed growing of the pubic hair about the age of 12 years and 

6 months (Fig. 41). A week prior to the admission, he developed headaches and 

vomiting of sudden onset. His temperature rose to 38.4 °C. and he became lethar-

gic followed by generalized convulsion with unconsciousness. A ventricular drainage 

was performed immediately after the admission but he died of h≫perthermia and 

respiratory paral>・sis on the next da＞’of the operation. In the testicle, there was 

a moderate increase in number of the interstitial cells and spermatozoa were noted 

in some parts. The hypoph＞百iswas normal in size and there was no change in 

number of parenchyma cells of each t≫pe. 

Fi}. 42. Case 7. Frontal section 
of the diencephalon through 
the anterior portion of the 
hypothalamus. M:velin stain 
<E1rn1.1<:11). 
T. Tumor mass in the ante-
rior half of the thi nl、・cnl-
riclc. 
Tr.op. Tractus opt1じus.
<arrow 1. Vascula1・ lesion in 
the area of the lateral group 
of the thalamic nuclei. 

Fi_g・. 43. Case 7. Frontal section 
of the diencephalon through 
th巴 tubercinereum. l¥Iyelin 
stain !E1rnr,1m1). 
T. Tumor mass in the ant-
erior half of the third ven-
tricle. 
T.e. Tuber cinereum. 
V. Vascular lesion. 

Fig・. 44. Case 7. Frontal section 
of the diencephalon through 
the mammillary body. 
Myelin stain (EHRLICH). 
T. Tumor mass in the third 
ventricle. 
C.m. Corpus mammillare. 
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Autopsy findings of the brain : 

1) Macroscopic findings (in serial sections) 

A ventricular enlargement ¥Vas noted in the anterior half of the third ventricle 
which was白lledwith a tumor mass below the messa intermedia (Figs. 42, 43 and 
44). The posterior half was not dilated and the size of the pineal body was 
normal (Fig. 45). 

Fig'. 45. Case 7. Frontal section of the 
diencephalon through the pulvinar 
thalami. Myelin stain (EHRLrcH). 
(arrow） .＇ ~Pineal body. 

守

'4畠ul
Fig. 47. Case 7. Tumor cell i n自Itration
in th巴 areaof the tuber cinereum. 
Niss! stain.×200. 
T. Tumor mass in th巴thirdv巴ntricle.
t. Tunor cell infiltration in the tuber 
cmereum. 

Fig. 46. Case 7. Pinealoma. H. -E. stain. 
×400. 

2) Microscopic 白ndings (in serial 

sections) 

i) The tumor 

The tumor consisted of two kinds 
of cells mixed together irregularly with-

out forming a mosaic pattern as seen 

in a usual pinealoma (Fig. 46). And 

there was no evidence of the existence 

of teratomatousじomponents川 theexa-
mination of the serial sections. 

ii) The hypothalamus 

The infiltration of tumor cells was 

marked all over the tuber cinereum, 

where normal tissue was replaced aト
most entirel；.’ b；.’the neoplastic tissue 
(Fig. 47). Nerve cells in every nucleus 

of the h,,・pothalamus showed a severe 

degeneration and a decrease in number 

or a disappearance due to the hemorr-

hage, the compression and the tumor 
cell infiltration. These changes were 

especiall.'・ marked in the tuber cinereum. 

iii) The thalamus 

A diffuse gliosis wa日 foundin the 
thalamus. Also, at the posterior portion, 
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the left medial and posterior group of the thalamic nuclei and at the anterior 

portion, the right medial, lateral and midline group of the thalamic nuclei, respec-

tivel ~· ， showed a localized disappearance of nerve cells. It can not be ruled out 

that these changes might have been induced IJ~· the secondary circulatory distur～ 
bance. Nerve cells in the anterior and the ventral group of the thalamic nuclei, 
the epithalamus (nucleus habenulae) and the metathalamus (corpus geniculatum 
mediale et laterale) were essentially free of change. 

Group 3. Pineal tumors showing no precocius puberty 

Case 8. T. MrNAMI, a 9-,¥・car and 11-month-old male, was admitted on January 
14, 1953 and died on February 7, 1953. 
About the age of 9 ,¥'Car日 and9 months, the patient developed headaches and 

vomiting. 10 days prior to the admission, he had a generalized convulsion accom・
panied I≫’unconsciousness. 
Autopsy findings of the brain: 

1) Macroscopic findings (in serial sections) 

The dilatation of the posterior half of the thir・d ventricle was conspicuous, in 
which the tumor mass was located. The anterior half of the third ventricle, showed 
a minimal dilation. 

The pineal bod,¥・, the posterior commissure and the corpora quadrigemina were 
destroyed. 

2) Microscopic findings (in serial sections) 

The infil ti a tion of tumor cells was 

found in the ependymal layer of all 

ventricles. Also, in the regions of the 

medial group of the thalamic nuclei, of 

the epithalamus (nucleus habenulae) 

and of the medial part of the pulvinar 

thalami, the massi¥'e tumor cell infilt-

ration was observed, which was more 

marked in the caudal parts of these 

structures (Figs. 48, 49, 50 and 51). 

But in the region of tuber ciner℃um, 

tumor cell infiltration or definite change 

of nerve cells was not observed. The 

tumor consisted of large and small t,¥'pe 

of cells as seen in a usual pinealoma 

I＇＇ 日
臨:.u:3ZI畠.. 

Fig. 48. Case 8. Mid-sag-ittal section of 
the brain. 
T. Tumor mass in the pineal region. 

and showed a typical mosaic pattern arrangement (Fig. 52) and had no teratom-

atous element~弓. The normal pineal tissue was not observed. 

Case 9. :'II. KrMATA, a 9・yearand 10-month-old female, was admitted on 

Fcliruれ1・〉’21,1956. 

About 3 months after the operation (total extra-cap只ularenucleation of a thumb-

ti Iトメizedpineal teratoma), she had a recurrence ancl became lethargic and 【liedin 

the state of cachexia on April 7, 1956. The h,¥・poph，＼日iswas normal in size. 
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Fig. 49. Case 8. Right frontal 
section of the diencephalon 
through the mammillary bo-
dy. H. -E. stain. 
T. Massi＼・etumor cell infilt-
ration in the area of the an-
terior part of the medial dor-
sal thalamic nucleus. 
C.m. Corpus mammillare. 

Fig. 50. Case 8. Ri.~·ht frontal 
section of the d1encephalon 
through the red nucleus. 
H. -E. stain. 
R. Red nucleus. 
T. Tumor in the third vent-
ricle. 
01.h. Habenular nucleus wh-
ich was infiltrated by the tu司
mor cell. 

Autopsy findings of the brain : 

1) Macroscopic findings 

Fig. 51. Case 8. Right frontal 
section of the diencephalon 
through the pul¥'inar thalami. 
H. -E. stain. 
T. Tumor mass in the post-
erior half of the third ven-
tricle. 
Pl. Pul¥'inar thalami. 

A large recurrent tumor mass was 

found in the third ventricle, infiltrating 

and destroying the surrounding tissue. 

Due to the compression of the tumor, 
the thalamus, the h~・pothalamus and 

the midbrain had become flat in confi-

guration. Two or three small finger tip-

sized cysts were observed on the cut 

surface of the tumor (Figs. 53-a, 53-b 

and 53ぐ）. Metastatic foci were ob-

served in the lateral ventricle, in the 

Fig. 52. Case 8. Pinealoma. H.-E. stain. 
×200. 

aqueductus mesencephali and in the subarachnoideal ~pace. 

2) Microscopic findings of the tumor (in serial sections) 

By the examination of the serial sections, the tumor tissue was found to have 

complex structures including cartilagenous tissue, tubular structure (Fig. 54) and 

other teratomatous elements. In addition, the characteristic features of the tumor 

tissue were as follows ; (1) Two kinds of cells as seen in a typical pinealoma made 

an irregular arrangement and the small cells were ¥'Cr;-・ scarce in number (Fig. 55). 

(2) A group of cells with日trongC≫tological a t;-・pism were observed. In each cell, 

the vesicular nucleus with a thin nuclear memlJrane had a moderate amount of 

chromatin and a large and irregular shaped nucleolus. These cells formed mostl＞・
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Figs. 53-a, 53・band 53・c. Case 9. Frontal section thro:.igh the hypothalamus, the red 
nucleus and the pulvinar thalami, respectively. 
T. Recurrent tumor mass. 

Fig. 54. Case 9. Tubu[ar structure. H. -E. stain. 
×200. 

glandular and partly solid structures. 

This group of cells was diagnosed as 

the embryonal carcinoma (Fig. 56) but 

not the cγtotrophoblastoma (DixoN and 

MooRE). 

III. Summary and Di邑cussion

l. Site of the lesion 

1) Hypothalamus 

Among all the cases presented in 

this paper, caseぉ 1and 4 are those of 

teratomas with precocious puberty ori-

F)g. 55. Case 9. Pinealoma.×200. 

Fig・. 56. Case 9. Embryonal carcinoma. 
H. -E. stai n ×900. 

ginating from the pineal re江ionand from the h ,q)oph~·sis , re叩ectively. Changes 

were found in both c出 es IJ~’ the examination of the serial 同ctionsin the hypo-

thalamus, or more specifically in the pars tuberalis hypothalami. The degenerative 
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changes in the latter seemed to be due to the pressure by the secondary internal 

hydro巴ephalusin case 1 and the direct tumor cell infiltration in case 4, respective！~，＿ 

In case 7, the tumor seems to have originated from the hypothalamus and the 

histological change in the area of the tuber cinereum is exactly the same as that 

in case 4 (Figs. 37 and 47). Cases 2 and 3 are those of teratomas which originated 
from the pineal region, i. e. the same place as that in case 1. In case 2, the 

severest damage was found at the postero・ventral(mesencephalic) wall of the third 

ventricle resulting from the mechanical pressure by the tumor and less severe ch-

anges were seen in the hypothalamus. Although the serial sections were not made 

in cぉe3, the histological change in the hypothalamus in this case seems to be not 
much di百erentif any from those in case 1, because not onlyア thesite of origin but 

also the nature and the location of the tumor and the clinical course are similar 

to each other. Since the tumors in cases 5 and 6 originated from the suprasellar 

region and the region of the optic chiam, respectively, changes resulting from the 
direct pressure of the tumor from below may be in the hypothalamus, though both 
C部eswere not autopsied. In these kinds of tumors, the anterior hypothalamus 

usually suffers the greatest change but not infrequently the posterior hypothalamus 

is severely involved by the posterior extension of the tumor. Thus the exact loca-
tion in the hypothalamus of the lesion in these cases (Cases 5 and 6) is uncertain. 
Among the control cases, in which the patients had tumors of the pineal origin not 

complicated by precocious puberty, the postero-ventral (mesencephalic) wall of the 
third ventricle in case 8 was severely changed but the hypothalamus was relatively 

free of damages from the mechanical compression and from the tumor cell 
infiltration, a fact which could not of course be considered to be characteristic of 

non precocious puberty casses. In this regard, the tumor (case 8) did not much 
di古erfrom the tumors in the cas田 withprecocious puberty, only the tumor in this 
case was highly malignant in view of presence of dissemination metastases. In 
伺se9, there was a high grade of pathogical change by a rapid enlargement of the 
recurrent tumor not only in the hypothalamus but also in all the surrounding tissue 

of the third ventricle. But in this case, it may be unsuitable to discuss a possible or 
imposslble relationship between the changes in the hypothalamus and the manifest-

ation of precocious puberty because of too large and extensive destructions in the 

whole diencephalon during a short period of time. Thus cases 8 and 9 are both not 

good for control study. It seems, however, not unlikely that the cases complicated 
by precocious puberty might have in common the changes in the hypothalamus, 

邸peciallyin the region of the tuber cinereum, wherever the original site of the 

tumor may be. If so, chronic injury of the hypothalamus might play some role in 
the mainfestation of pre::ocious puberty. Cases, in which precocious puberty con-

sidered to have occurred due to a tumor in the pineal region, have severe changes 
not only in the pineal region but also in the hypothalamus as claimed by BAILEY 

and BREMER (1921), BING, GwBus, and SrMON (1938) and others. And aside from 

the cases presented in this paper, many other cases, in which precocious puberty 

occurred with pathological changes of only the hypothalamus and without those of 
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the pineal bod~· ， have been reported by ScHMALZ (1925) , HoRRAX and BAILEY (1928) 
and others. WEINBERGER and GRANT (1941) claimed that the cause of precocious 

puberty was the injury of the posterior region of the hyr】othalamusand that the 
injury of the anterior region caused a reverse change i. e. an atrophy of the sex-

ual organs. 
BAUER (1954) pointed out a severe destruction of the anterior region of the 
hypothalamus (tubero・infundibularregion) in many cases (the craniopharygioma) 

complicated by an atrophy of the sexual organs when he statistically studied 60 
cases of mainly the hypothalamic tumors. From these observations it seems possible 

that changes of the hypothalamus (especially in the tuber cinereum) in some par-
ticular condition play a role in the manifestation of precocious puberty. More-over, 
the cases with precocious puberty which were associated with either only a small 
and localized change of the tuber cinereum (congenital hyperplastic malformation) 
or an inflammatory disease of the diencephalon or those which were associated with 

only a hydrocephalus, as reported b~＇ DRIGGS and SPATZ (1938), MEYER (1948), 

SEcKEL (1949) and others, seem to give a reason for incriminating the“site of the 
lesion" to be the cause of precocious puberty and for regarding the hypothalamus 
to be important in this respect. With regard to the particular localization in the 
hypothalamus responsible for the manifestation of precocious puberty, there have 

been some animal experiments but the data presented vary, though no change is 

observed of the lateral hypothalamic area or of the nuclei in the mammillary body 
in either case 1 or case 4, inspite of the claim by BuEscHER (1938) that the latter 

is responsible for precocious puberty. 

2) The thalamus 

RANDA (1953) and KuRosA w A (1955) in our laboratory stated on the basis of 

their experiments in male chickens and female rats, respectively, that the destruc-
tion of the thalamic nuclei surrounding the upper part of the third ventricle such 

as the nucleus habenulae medialis, the anterior part of the nucleus medialis dorsalis 
and the nucleus internus superior caused a marked retardation of the somatosexual 

growth and that it seemed to occur due to the secondary dysfunction of the hypo-

thalamus through the nervous connection from the afore-mentioned thalamic nuclei 
to the h:;pothalmus. No pathological change was observed of the anterior part of 
the nucleus medialis dorsalis or of the nucleus habenulae in case 1 or 7, respectivel~· · 

The area around the anterior part of the nucleus meclialis dorsalis in case 2 was 
only slightly compressed without deformity and free of tumor cell infiltration. The 

afore・mentionednuclei are absolutely free of damage in case 4. In the control団関S
i.e. cases 8 and 9, these nuclei were severely changed by the heavy compression 
and the massive tumor cell in白ltation. Namely, either of these nuclei shows no 

change in the cases complicated by precocious puberty while it shows severe damage 

in the control cases not complicated by precocious puberty. From these observations 
it seems that the possible relationship between the intactness of the particular tha-

lamic nuclei and the occurrence of precocious puberty cannot be ignored. 

3) The midbrain 
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Onl:-' in ca－.；~『 of the group 1, i.e. those of a tumor in the pineal region, the 

change日ofthe midbrain are seen in common and in severe degree. Nene fibres 

entering the hypJthalamus from the substantia grisea centralis mesencephali are 

known to pass through a part of the dorsal longitudinal lemniscus (ScHtrTz) and 

through the crus mammillare etc. Nothing definite could be, however, said about 

the p:>ssible relationship between pathological change of the midbrain and precocious 

pubery. 

2. Nature of the tumor 

1) Nature of the tumor and precocious puberty 

Among the cases complicated by definite precocious puberty (cases 1, 2 and 3 

in the group 1 and cases 4 and 5 in the group 2) , ever:-・ case in the group 1 had 

a tumor which belonged to the teratoma, of the presumable origin in the pineal 

region. The tumors of cases 1, 2, 3 and 4 were all the teratoma containing a tissue 

of the pinealoma somewhere within the tumor. Moreover, the cyto-trophoblast type 

cells were observed in very small areas in the hemorrhagic tumor tissue in these 

伺ses,except in回 se2, in which such cells were not found with certainty. Pre-

co::ious puberty had b2en considered, hazily, to be associated with the pinealoma 

(GuTZEIT, 1896) until many workers demonstrated that the tumors in the pineal region 

associated with precocious puberty were almost all teratomas (KRABBE, 1923 ; BING, 

GLoBus and SrMON, 1938; RussELL and SAcKs 1943; KITAY, 1954). This observation 

suggests that there is another point of view in regard with the cause of precocious 

puberty di宵eringfrom that of attaching importance to the “site of the lesion”． 

In, studying the teratomas in relation with precocious puberty, its microscopic feature 

seems to be more important than its macroscopic one. It is a well known fact that 

the chorionepithelioma secrets a large quantity of the chorionic gonadotropin and the 

secretion is generally thought to be due mainl~ァ to the activity of the cyto・trophoblast

rather than that of the syncytial-trophoblast. Either the pure seminoma or the 

embryonal carcinoma is considered to contribute nothing to the secretion. The fact 

that the rate of positivity for the Friedman’s test is high in cases of the seminoma 

or the embryonal carcinoma is explained b~’ the possible hiding of the cytotropho・

blastoma (DrxoN and MooRE) or of the chorionepithelioma. AsKANAZY, long time 

ago (1906 and 1920), presented his “ontogene Theorie”in relation with precocious 
puberty paying attention to the secretor~· activitγowed by the immature tissue of 

the teratomas. After that, cases of the teratomas in the pineal region having the 

chorionepithelioma tissue were reported h’WrRTH (1929), Fasold (1931), D. S. Rus-
SELL (1944), W. 0. RussELL (1944), DAvrnoff (1944), N.B. FRIEDMANN (1947), H. 

ZoNDEK (1953) and others. The patients reported by these authors were all males 

before puberty and were complicated l〕〉’ precociouspuberty. LAIPPLY (1945) report-

ed a 13-year-old boy who developed the chorionepithelioma originating from the 

mediastinum and whose testicle showed a marked increase in number of the inter-

stitial cells. YosHIKAW A, in our laborator~.， observed a marked increase in number 

of the interstitial cells of the testicle of rats and earl.¥・ development of their second-

ary sexual characteristics following the injection to them of the luteinizing hormon~ 
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and of the musheJ chorionepithelioma sustance. Thus, it is likely’ that the mani-

festation of precocious pubert~· ， at least, in these teratomatous tumors in the pineal 

region is due large！~・ to the secretion of the gonadotropin from the immature tumor 

cells, i. e. the cyto・trophoblastwhich hide in the teratomatous tissue. 

2) Precocious puberty and the sex 

The fact that there has ¥・et been no report of pineal tumor with precocious 

puberty in female seems to be explained from nature of the tumor. In cases 1, 
3, 4 and 7, except for case 2 in which the pinealoma contained in the teratoma 

showed a typical mosaic pattern, the pinealomas in the teratomas showed an 
irregular arrangement of two kinds of cells and belonged mostly to the pinealoma 
of ordinary two cell type (RINGERTZ et al.), though in some areas, the seminoma-like 

structure was seen with a small number of the small cells. Since the pinealomas 
of this kind are seen more often in males than in females according to RINGERTZ 

et al., it would not be unreasonable to assume that the pinealomas of this kind 

included in the teratomatous tissue are seen much more often in males than in 
females. (There is, however, no sexual di百erenceboth in the undifferentiated pineal-

oma and in the pinealoma of adult type without small cells). Thus the differ-
ence of the incidence of precocious puberty between both sexes might be explained 

on the basis of nature of the tumor. 

3. The clinical course 

In cases 1 and 3, in which the tumor is considered to have originated from 

the pineal region, the patients developed hypothalamic symptoms such as diabetes 

insipidus, adiposity etc. simultaneously with the manifestation of precocious puberty 
and much more earlier than the manifestation of serious symp句msdue to increased 
intracranial pressure. Precocious puberty is assumed to be the first clinical mani-

festation in case 2 which took a rapid clinical course. It took rather long extent of 
time, namely 12 and 9 months in cases 4 and 7, respectively, in both of which, 
the tumor is considered to have originated from the hypothalamus, from the time 
of the manifestation of hypothalamic symptoms and of precocious puberty to that 
of the death of the patients. It is needless to mention about the protracted course 
in cases 5 and 6 in which the patients are still living. From these observations, 
a relationship between the pathological changes of the diencephalon and the deve-

lopment of precocious puberty will be contemplated as follows; In cases of the group 
1, the changes of the h::pothalamus in earl~’ stage of gradually increasing hydroce-

phalus and in cases of the group 2, the earヤ changesof the hypothalamus about 
the time when there was still only’a minor grade of the tumor cell infiltration or 

of mechanical compression, might be more important than the changes at the later 
period when there was a complete destruction. Thus, an irritation might be more 

important than a destruction in the manifestation of precocious puberty. Also, con・

cerning the nature of the tumor, a question would be raised as to the fact that 
the chrionepithelioma, which usually grows ver~’ rapidly, takes a rather long course 

in cases under discussion. From the fact that marked terminal increase of the un・
nary chorionic gonadotropin in case 4 did not go with increase of the interstitial 
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cells of the testicle and of the 17 K. S. value, it can be assumed that the changes 
seen in the penis, the pubic hair and the prostate might be remnants of precocious 

puberty which had developed early in the course of the disease. Also, in the same 

case, it is assumed that the function of ank・ior lobe of the hypoph~·sis was preser-

ved until late in the course of the disease because diabetes insipidus persisted for a 

long time. Consequently, it would be possible that precocious puberty in case 4 

might be related in some wa~· to the intactness of the anterior hypophysis. On the 

other hand, there can be many possibilities of the course or of the final outcome 

of the chorionepithelioma, for instance unusually long course, spontaneous healing 

etc. (PRYM 1927), so that the existence or r.on-existence of this tumor could not 

be argued on the basis of the long or short duration of the disease. 

IV. Conclusion 

1) The region which was damaged frequentb’ and more or less severely in the 

cases with precocious puberty seemed to be the hypothalamus, especiallJア thetuber 

cinerum. 

It might be consider吋， therefore, that the tuber cinereum would be damaged 

ver>・ slowly (supposedly irritated) I月v the tumor cell infilatration or as a result of 

the hydrocephalus in cases of precocious puberty. 

2) The relative intactness of the anterior part of the medial dorsal thalamic 

nucleus or the habenular nucleus might have something to do with the production 

of precocious pubert;;. 

3) In three cases with tumors arising from the pineal region and in a case of 
tumor in the pituitan・ region, which were all associated with precocious puberty, 

the tumors proved to be the teratomas mixed with tissues of the pinealoma. It 

might be possible that precocious puberty occurs b:v the secretion of the gonado-

tropin by the dormant cytotrophoblastoma hiding in these teratomatous tumors. 

Finally, the author acknowledges with many thanks for・thehelpful suggestions of Dr. H. Randa 
and Dr. N. Kageyama in our laboratory and Dr. Y. )/ishizuka in the Department of Pathology in 
our University. 
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間脳部腫療と PrecociousPuberty 

京都大学医学部外科学教室第1講座（指導荒木千里教授）

福島浩

Precocious pubertyを合併した7例の問脳部麗疹 の非損傷状態と Precociouspubertyとの関係、をt,
症例にまtてp 視床p 視床下部及「F腫湯のp 主として， 無視する事は出来ないようである．

連続標本による病理組織学的倹索を行いp 次の結論を 3) Precocious pubertyを合併した3例の松果体

得た． 古l：居場及びl例の下垂体部種蕩はpいずれも Pineal-

1) Precocious pubertyを合併した症例で，視床 omaの組織像の部分を含む奇形腫であった．か、る

下部，特に灰白隆起部p の燈湯細胞浸潤或いは脳水種 奇形！盛中に治在する未熟な腫湯組織（Cytotr叩ho・

による圧迫務縮を認めたがp この部分の極めて緩慢な blastoma）の Chorionicgonadotropin分泌能がp

る損傷（恐らく刺斡伏態〉がp Precocious puberty Precocious pubertyに関係する可能性も充分考えら

の発現に関係があるかも知れない． れる．

2) 特定の視床核p ~p ち前背内側核或いは手綱核，


