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Background : As previously reported, the supporting
system for a remote intraoperative rapid histopathological
diagnosis by frozen sections (abbreviated to Telepathol-
ogy) has been established in the Health and Welfare Asso-
ciation of Niigata—prefectural Agricultrural Co—operative
Society (the Niigata—ken Koseiren) ;e.g. between Pathol-
ogy Center in Nagaoka City as a receiver and diagnosti-
cian side and Kariwagun General Hospital in Kashiwazaki
City as a transmitter and surgeon side since October, 1998
and, furthermore, Murakami General Hospital in Mu-
rakami City as a transmitter and surgeon side since Octo-
ber, 2001. In this study, our telepathological system was
evaluated on its utility. Statistics: The number of te-
lepathological cases ordered from Kariwagun General
Hospital increased from 2.1 cases a month to 11.1 cases
a month, which was statistically significant (p<0. 05,
correlation coefficient during 16 months after introduction
of telepathology =0.83). In Niigata Prefecture, the num-
ber of intraoeprative rapid histopathological diagnosis

(Frozen sections) was in proportion to that of permanent
histopathology (correlation coefficient=0. 79, [expected
numbers of frozen sections a month]=0.026 x [numbers
of permanent pathology a month]-+0.026) . The requested
numbers of telepathological cases from above two hospi-
tals became within a statistically expected normal limit.
The purposes of requests for telepathology from above
two hospitals were as follows : 70% of cases were exam-
ined for an assessment of metastasis, 25% for a reconfir-
mation of malignancy, and 5 % for an assessment
whether the excised margin of a specimen was involved
by tumor or not. As to devices of telepathology, we used
the animation—type image transmission with bi—directional
mike and speaker (Telepathology based on the Television
conference system produced by Nippon Telegraph and
Telephone Corporation (NTT)) , which was more conven-
ient than other photograph—typed image transmission sys-
tems. Furtherm
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Background

There were fewer pathologists in Japan, especially in
the provinces ; there were 3.4 doctors per hospital in the
United States,0.4 in Tokyo of the metropolitan area,
0.17 in Niigata Prefecture of the country, and 0.14 in
Tohoku Prefecture of the country. Furthermore, in Niigata
Prefecture, an uneven distribution of pathologists among
hospitals was pointed out and was the lowest in the Nii-
gata—ken Koseiren (Table 1) (1). To make matters worse,
hospitals of the Niigata—ken Koseiren were spread all over
Niigata Prefecture: e.g. Kariwagun General Hospital,
where a telepathology was firstly established, was 25km
away from our laboratory in a straight line and it took 50
minutes by car, and Murakami General Hospital, where a
telepathology was secondarily established, was 105km
away and it took 2 hours and 30 minutes by car. It was
impossible for these hospitals to perform intraoperative
frozen sections without pathologists because of being too
far from our Pathology Center to perform an intraoepra-
tive diagnosis. Regardless of their remote residences,
however, not a few patients requested modern medicine
equal to those reported on newspaper or television. On the
other hand, with the advance of intelligent technology

(IT), telemedicine could partially satisfy their require-
ments. Telemedicine was of wide use as followings : tel-
eradiology for 45% of cases, at—home care for 17%, and
telepathology for 12%(1). Furthermore, as to telepathol-
ogy, the Japanese Telepathology Study Meeting was es-
tablished to assist doctors in performing safer operations
on August 25th, 2001.

Telepathological devices were classified into two main
types on the base of image transmission . (1) animation—
type (produced by NTT) and (2) photograph—type or mo-
tionless type (produced by Olympus company and Nikon
company). The former was cheaper and more rapid to
transmit a picture than the latter. But the latter rendered
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sharper picture rather than the former. In our te-
lepathological system Television Conference System

(NTT) was used as an animation—type image transmis-
sion system. Five years having passed after an establish-
ment of this system, we made a re—assessment of this sys-
tem in the Niigata—ken Kouseiren group in this study.

Statistics

The number of telepathological cases increased year af-
ter year (Fig.1). In Kariwagun General Hospital the te-
lepathological requests increased from 2.1 of cases a
month to 11.1 a month, before and after an introduction
of telepathology, respectively. Furthermore, its increment
was statistically significant (p<0.05, correlation coeffi-
cient during 16 months after introduction=0.83)

(Fig. 2) . In Niigata Prefecture, the number of frozen sec-
tions had a tendency to increase in proportion to that of
permanent histopathology (correlation coefficient=0. 79,

[expected numbers of frozen sections a month]=0. 026

X [numbers of permanent pathology a month]+
0.026) (Table 2 and Fig. 2) . The requested telepathologi-
cal cases from above two hospitals increased and reached
to expected ones.

Telepathological system had mainly three uses : assess-
ing disease progression for 70% of cases, reconfirming
malignancy for 25%, and considering whether a resection
stump was involved in tumor or not for 5 %.

In an operation of system devices, our animation—type
image transmission system took less time to reach a histo-
logical diagnosis than that by other photograph—type in-
struments, 5° t015-30", respectively.

Discussion

Our telepathological system has played a sufficient role
because we have preserved a telepathology system with
Kariwagun General Hospital for 5 years with the grow-
ing demand and, furthermore, a telepathology has been in-
troduced into Murakami General Hospital (1-3). The
frequency of telepathological uses increased to an ex-
pected number agreed with each hospital scale, which in-
dicated that the significance of telepathology had spread
over surgeons. Operators used telepathology at operation
mainly for an assessment of disease progression such as
whether lymph nodes and other structures were involved
by neoplasm and whether the excisional magins of a
specimen were free from cancer, so that further surgery
should be performed if necessary. There were also a few
cases which had no definite diagnosis preoperatively, in
which it was very useful to diagnose their tumors as ma-
lignant or benign by telepathology during operation.

The animation—type image transmission system of our
adoption was more convenient than other motionless pho-
tograph—type one. On the other hand, there remained a
poor quality of pictures and a slow transmitting velocity
on image transmission in telepathology, which required a
modest attitude not to make a misjudgement in a diagnos-

tic process ub pathologists : i.e. we should not make a di-
agnosis irresponsibly without any well-grounded confi-
dence(1). In these situations it was important for patholo-
gists to say operating doctors clearly, "We cannot diag-
nose because " or "We can affirm to this point
but cannot assert regarding other points. Final diagnosis
should be rendered to permanent sections."

A progress of IT will make a telemedical service more
convenient for us and come into wide use. It follows that
any patient can receive modern medicine equal to those
reported on newspaper or television regardless of their
handicaps of remote residences.
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Table 1. Arrangement of Pathologists and the scales of their hospitals in Niigata Prefecture in 1999.

hospitals frozen sections Pathologists

calssification total number total sick beds total number/year total number ﬁf)l;;tt%a/l of members/
National 10 3125 498 11 1.1
Prefectural 16 4154 572 7 0.4
Civil 12 2171 167 3 0.3
Red Cross 1 748 321 3 2.6
Koseiren 14 3446 240 2 0.1
Saiseikai 3 773 22 2 0.5
Ocupational ~ Health

& Medical 2 685 78 2 0.8
Others 80 15235

total 138 30338 1898 72 0.5

in the year 1999.

Table 2. Changes of frozen sections number before and after introduction of telepathology with several controls for
comparison in Niigata Prefecture (referring Fig.2).
subjects General Hospital numbers  of [mean numbers of frozen sections/month  |significance
histopathol-
ogy / month
%2000)
(2000) before intro-|after  intro-
duction of te-|duction of te-
lepathology |lepathologcy
Object of study**  |Koseiren Kariwagun 272 14.9 2.1 11.1 p<0.05,
correlation
coefficient=0. 83 *

Koseiren Murakami 124 0 0 2.4
Control of study*** |Koseiren Nagaoka Central |376 4.8 6 &

Niigata Prefectural Cancer|963 18.7

Center

Niigata Prefectural Central 600 19.7

Niigata Prefectural Shibata |287 9.3

Niigata Civil 494 13.9

Nagaoka Red Cross 716 26.8

Saiseikai Niigata 2 nd 343 8.5

Tachikawa 329 5.6

*: during first

#%: groups with introduction of telepathology

##% : groups without introduction of telepathology

& . 5 —year average from 1998

2000

in the year

to 2003

16 months after introduction of telepathology

112 —



[EAEMEERE 513% 1% 110~113 2004

—o— Nagaoka
—m— Kariwagun

)\
g P
A «:’NM\II'&,_M '{7 urakami

specimens/month
frozen sectins/month

permanent pathology/month

year/month

@ control hospitals, B expected numbers
A Kariwagun General Hospital, ¥ Murakami General Hospital

Fig 1. Change of specimens a month in each in-

Fig2. Change of specimens in Kariwagun Gen-
stitute from 1998 to 2003.

eral Hospital after an introduction of te-
lepathology system. Correlation be-
tween total numbers of histopathology a
month and those of frozen sections a
month (referring Table 2).
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