tret

TRt

Ik

0

AL

diile AL A | i

A

ok i

DT THE T

i y
AR s

iFiaaa Al

L HATE

i AR AT

TR TR

11243

T

i3

ey

oot

[

S HT T




TECHNICAL REPORT SERIES
= E B &8 B 5

The ABCC Technical Reports provide the official bilingual statements required to meet
the needs of Japanese and American staff members, consultants, advisory councils, and
affiliated government and private organizations. The Technical Report Series is in no way
intended to supplant regular journal publication.

ABCC 2Hi 85812, ABCCOHAAHLIURASPIES, FE, 3\, L HBTFIRE
MOMEFRHEOERCG L2200 HEMBII LI NS TH S, REERGHRE T L THRAO
BRI LT L,



TECHNICAL REPORT
22-64

X & w58

SIZE OF PITUITARY FOSSA AND PREVALENCE
OF CERTAIN BENIGN INTRACRANIAL CALCIFICATIONS

IN A NORMAL JAPANESE POPURATION
E % B A A O b J O8O
X & & & FE R BEBEARB KL O H B x

A ROENTGENOGRAPHIC STUDY
L B 2 80 M %R

FUMIO HATTORI, M.D.! AR B 3¢ *
TORANOSUKE ISHIMARU, M.D.> HAHEZI
WALTER J. RUSSELL, M.D.!

TAKASHI KOGURE, M.D.! KE &

Departments of Radiology' and Statistics®
MAHERER ! & & U Fr a2

&mﬁcc

ATOMIC BOME CASUALTY COMMISSION
HIROSHIMA AND NAGASAKI, JAPAN

A Cooperative Rescarch Ageney of
U.5,A. NATIONAL ACADEMY OF SCIENCES . NATIONAL RESEARCH COUNCIL

and
JAPANESE NATIONAL INSTITUTE OF HEALTH OF THE MINISTRY OF HEALTH AND WELFARE

with Tunds provided by
U.5.A. ATOMIC "ENERGY COMMISSION
IAPANESE NATIONAL INSTITUTE OF HEALTH
U.5.A. PUBLIC HEALTH SERVICE

E B £ £ B X £ B &

ERE IR

e O e e S B O (T T O O A G v B O S
[T S I S T A

(RBETHEREZ, BEHETL PN ERARNE L CEELROEROMERCES)



A paper based on this report appeared in the following journal
FRECETCH/L R TFROBE ZEEL -,

HAEY¥ Eatig ¥ 2%%E (Nippon Igaku Hoshasen Gakkai Zasshi) - Nippon Acta Radiologica 25:286-91, 1965



CONTENTS
B x

Introduction T T s e e o o o o S S s e e
Method of StudyfiTE TTEE Lottt st et e ee et eeeeseeeeseeeeneeeeeseeneseeessenssseeeseeeeeenneas
Results BTN s s s B S S T A P S A T

Discussion BB e

Summary

kA
References D e o i e o beamsn e AR RS At e S et e e

TABLES #
1. Mean of pituitary fossa measurements

B B O B E.  eaemant ha S is et e nae e es b A A SRR A 4R SRS SRS E A ERE

2. Range of normal pituitary fossa measurements

il it SRty (i G AT (1 O S O L N ReS

3. Comparison, mean measurements of sella turcica

s gt b R ST H & L e e e S R S A

4. Comparison, prevalence of interclinoid caleification

PR R TR B IROERWE o ooneoniimnsnriosssinsavtonssissmssssisesmisssssssvosaf Fsas 6500088 R A O R



SIZE OF PITUITARY FOSSA AND PREVALENCE OF CERTAIN BENIGN
INTRACRANIAL CALCIFICATIONS IN A NORMAL JAPANESE POPULATION
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A ROENTGENOGRAPHIC STUDY
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INTRODUCTION

Many studies concerning measurements of the pituitary
fossa have been reported. It is well known in roentgeno-
graphic studies of the skull that the sella turcica is an
important indicator of disease because its appearance
changes with erosion or an increase in intracranial
pressure by tumors and other lesions. Kornblum' reported
that in a series of cases with a variety of intracranial
tumors, 61% had abnormalities in the sella turcica.
Grossly abnormal sellae are easily recognized, but border-
line abnormalities are difficult to diagnose.? A pituitary
fossa smaller than normal size may indicate hypoplasia of
the pituitary gland, while one of greater than normal size
may reflect the presence of a tumor in the gland. The
normal shape and size of the sella turcica varies widely
as reported by Enfield,” Heublein* and Hare” in the United
States, and Wada® and Muroya? in Japan. Also intra-
sellar, suprasellar, parasellar and metasellar space-
occupying lesions may alter its a\p}?e‘ara\rlc&8 Establish-
ment of the normal dimensions of the sella turcica is
therefore important.

Various methods have been used for measuring the
pituitary fossa. Haas® used transparent overlays to de-
termine in square millimeters the profile of the pituitary
fossa on lateral roentgenograms of the skull, and obtained
a value of 86.1mm® for adult males and 87.2mm’ for
adult females. Using these methods, Hare® obtained a
value of 74mm® for both sexes in the United States,
while in Japan, Nagayama'® obtained a value of 84.3 mm®.
Lorenz, according to Bergerhof‘f.2 determined projection
angles on lateral films to obtain greater accuracy. How-
ever, the determination of horizontal and vertical diameters,
with an ordinary plastic ruler scored in millimeters is the
most practical and widely used method. > 1!+ 12 Ca\mp,13
Kornblum' and Heublein® in the United States and
l'\Laga_va\mam and Tamura' in Japan also used this
technique. Few studies based on large numbers of subjects
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have been conducted in Japan. The present study was
made to clarify comparisons of measurements of the sella
turcica in Westerners and Japanese subjects by obtaining
measurements of the sella turcica by age and sex, and to
compile tables showing normal ranges for roentgenologi-
cal interpretation.

METHOD OF STUDY

The horizontal and vertical diameters of the sella turcica
were determined in a series of 525 consecutive roentgen-
ological examinations of the skull interpreted as normal.
Some lack of agreement has prevailed in earlier reports
in the literature as to the reference points to be used for
such measurements. The method of measurement de-
scribed by Silverman was used in this study.'®

The horizontal measurement was considered the distance
between the tuberculum sellae and the tip of the dorsum
sellae - a plane approximating the position of the dia-
phragma sellae. The vertical diameter consisted of a
perpendicular from this horizontal to the deepest point~of
the pituitary fossa. All measurements were made from
the better films of lateral stereoscopic pairs, using a plastic
ruler scored in millimeters.

Presence or absence of petroclinoid calcification was
also recorded, without reference to degree.

RESULTS

Table 1 shows the mean horizontal and vertical measure-
ments of the pituitary fossa, by sex and age. Over 20
years of age, the mean horizontal diameter of all males
and females was 1.08 cm. The mean vertical diameter in
males and females over age 20 was 0.86 cm. Differences
in the measurements between males and females were not
statistically significant.

Table 2 shows maximum and minimum horizontal and
vertical measurements of the pituitary fossa in millimeters,
by age groups, sexes combined, as determined in this
study. Over 20 years of age, the horizontal range was
7 to 14 mm; the vertical, 6 to 11 mm.

Table 3 compares measurements obtained in this study
with those of other studies of this type. The horizontal
and vertical diameters obtained were larger than those
of Kornblum, Camp and Heublein, but smaller than those
of Nagayama and Tamura.
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Calcification of the petroclinoid and interclinoid liga-
ments is generally accepted as a physiological process.
Table 4 compares prevalence of interclinoid calcification
in this study with prevalence reported in other studies.
Interclinoid calcification was noted in 5 male and 6 female
subjects of the 368 adult cases. Prevalence for both
sexes combined was 3%. This value is less than those
arrived at in studies conducted in other countries. Preva-
lence of petroclinoid calcification in both sexes was 4.4 %
in this study.

B & & G IR s, e e e
—MIzEZ SN TwA. #4TlE, SHOWETRD S
NAARBERE RO BESEE 2ohoETHE s A
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TABLE 1 MEAN VALUE OF PITUITARY FOSSA HORIZONTAL AND VERTICAL MEASUREMENTS (cm)

BY AGE AND SEX

#1

b DDA S & CEEEOFEMWE (on) @ F8 - 1R

Male Horizontal Vertical

Age Female Horizontal Vertical Total Horizontal Vertical

F# ;. M+2om M+26m i M+20m Mz2om Byt Mi2om M+20m

AT 1% e AT BRI A 3
0-9 48 0.81£0.04 0.550.04 24 0.79 +0.06  0.56 +0.06 72 0.80x0.04 0.56 £0.04
10-19 44 0.96 £0.04  0.74 £0.04 41 0.95+0.04 0.72+0.04 85 0.96 £0.04  0.73 £0.02
20-29 27 1.0540.06 0.84+0.04 24 L.01 0,08  0.80+0.06 51 1.03 £0.04  0.82 £0.04
30-39 37 1.09£0.06 0.8340.04 64 I.DE: +0.04  0.85+0.02 101 1.07+£0.02  0.84 +£0.02
40-49 31 1.10£0.06  0.84 +0.04 45 1.05+0.04 (.86 £0.04 76 1.07£0.04 0.8540.02
50-59 36 1.08+£0.06 0.8410.04 33 1.11 £0.06 0.90 4+0.04 69 1.10x0.04 0.87 £0.02
60+ 36 1.1040.06 0.86 £0.04 35 117 40.08  0.9540.04 71 1.1340.06 0.91 +£0.02
20+ 167 1.08+0.03 0.84+0.02 201 1.08£0.02 0.87 £0.02 368 1.08+0.02  0.86 £0.02
Total # 259 1.01£0.02 0.77£0.02 266 1.03 £0.02 0.8240.02 525 1.0240.02  0.80+0.02

Horizontal: Tuberculum sellae to dorsum sellae FE: MR EOEwET

Vertical: Greatest depth of pituitary fossa A

BV EEEEE T o KRR

TABLE 2 RANGE OF NORMAL PITUITARY FOSSA MEASUREMENTS (mm)

#2 FMULIHEHOEHUEHEOGE (o)
Horizontal Vertical
AP £ T
Age Number -
s il 2% Maximum Minimum Maximum Minimum
& j -2 #it K o
0-9 72 11.2 4.8 8.5 25
10-19 85 12.9 6.3 10.2 4.6
20-29 51 13.6 7.0 10.9 5.9
30-39 101 14.1 7.3 11.0 5.6
40-49 76 13.9 T:5 10.5 6.3
50-59 69 14.5 8.5 111 5.8
60+ 71 15.9 6.7 11.2 6.0
20+ 368 14.5 7.1 11.2 6.0
Total # 525 14.3 6.1 11.1 4.3

Normal range is caleulated as M +20

EREHEM 208 LTHEL ~



TABLE 3 COMPARISON MEAN MEASUREMENTS (em) OF SELLA TURCICA
IN PRESENT AND OTHER STUDIES

#3 AON0REFLTOMOBTICHETE b LB EEOTHE O LB (en)

Diameter &

Series Number
s 17 % Horizontal Vertical
*F FEH

Kornblum ! 1000 1.00 0.8
Heublein * 100 1.066 0.83
Camp 13 500 1.006 0.81
Present Study 4-[8]o 8 # 368 1.08 0.86
Nagayama 10 il 115 1.267 0.83
Tamura !4 110 1.29 0.99

TABLE 4 COMPARISON PREVALENCE OF INTERCLINOID CALCIFICATION
IN PRESENT AND OTHER STUDIES

#£4 AHOBEL 2 OMOMAERIC B 5 NKEE LK HBEEO L

Series MNumber Caleification Prevalence
R E i AREESTHEMAE GRELES
Camp 13 110 6 5.5%
Heublein 4 100 7 7.0
Present Study 4[] @ ## 368 11 3.0

DISCUSSION

Francis'® studied the sella turcica of 418 fetal cases
and reported that the horizontal diameter of the sella
turcica increased remarkably beginning 24 weeks before
birth. No differences in dimension were noted hetween
males and females, nor had the dimensions and shape of
the sella turcica any relation to the length of the fetus.

Silverman!® studied the development of the sella turcica
from infancy to adulthood and reported that under 13
years of age the measurements of the sella turcica of boys
were larger than those of girls, but the converse applied
over 13 years. He also reported a probable association
between the dimension of the sella turcica and the height
of the individual. Muroya’ studied the development of
the sella turcica of 326 cases including newborns and
He reported that the
horizontal and vertical diameters increased rapidly until

- children under 15 years of age.

1 year of age and then increased gradually until 5 years,
but no significant increase thereafter. He found no corre-

B

Francis " (&, 4180 RO LV EHREL,
HidpTed 26 PV IEORFERREL{EAT L LH
HLA BEBUllEEoRERZb s nT, PV 28D

KRESBLIUBHREKRROSE EBEI %2 4.

Silverman ¥ & PO HEOREEGRN S 5 A
FTOHELAEE, BERETERFO RV BN ER
FRFOEDEARE VY, BELLTEF OGN
BB EHELE. PRk ELtLIEHOkESEEED
FCBEN S LI ICR2AEHELA EHT 1, W
HREH LUVLFERBOREIBMIZzoWT PV ITEORE
FERELL, FRIIINAEATREPLIUREZEIZLE
FTRMIIMAL, TO%5EE TIEBRA TSN,
FRALBRFLOEMNERED 2V EHEE LA »RIEHE




lation between the shape of the skull and the sella turcica.
Francis'® reported that the dimensions of the sella turcica
over 18 years of age remains constant roentgenographi-
cally. He further concluded that the horizontal and verti-
cal diameters of the sella turcica of Negroes are larger
than those of Caucasians at all ages. This suggests that
the dimension of the sella turcica differs according to
0 investigated the relation between the
dimension of sella turcica of adult Japanese women and

race. Nagayama

their height, weight and chest circumference, and found
no correlations.

In the present study, the horizontal and vertical measure-
ments of the sella turcica were smaller than those of
Japanese subjects so far reported, but larger than those
reported in Europe and in the United States. The differ-
ences appear to involve the horizontal more than the vertical
diameters, the latter heing nearly the same in all studies
cited in Table 1. At the same time, studies which sug-
gested a relatively large difference between sella sizes in
Japan and the United States and European countries!® "
were based on relatively small numbers of subjects. The
results of the present study, based on a relatively large
number of subjects, more closely approximate those of
studies in the United States. Comparison of the latter
and the present study fails to support a racial difference.
In the present study, no differences were noted between
measurements of males and females. The normal ranges
of measurements for individuals 20 years of age and over
were found to be 7 to 14 mm for the horizontal and 6 to
11 mm for the vertical.

SUMMARY

The horizontal and vertical measurements of the sella
turcica were determined from 525 consecutive roentgen-
ographic examinations of the skull interpreted as normal,
and classified by age and sex. The values obtained were
less than those reported in other studies of Japanese sub-
jects heretofore, but higher than values reported in
Western populations. These differences in values between
Japanese subjects in the present study and Western sub-
jects were not of a magnitude to support a racial differ-
ence. No differences were demonstrated in the di-
mensions of the sella turcica by sex.

Approved A8 14 October 1964
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