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Absiraci— In this paper the medical problems In Kazakhstan
atcd and the solutions including technologleal assistunce
by Japan are discussed. Especially telemedicine is situated in one
of the Important solutions for (he problems, and then we have
started an experiment of tclemedicine between Kazakistan and
pan in urder to improse the aceuracy of patbologleal disgnosis.
I this experiment we have produced good results using the
teleconsultation system.

Index Terms— telemedicine, teleconsuhation, teleconfercnce,
support, pathology.

LINTRODUCTION

here werc 456 nuclear tests at former Semipalatinsk test
site in Kazakhstan as & member of USSR from 1949 to
1989. The radiution caused by the nuclear esis has affocted the
residents around the test site for a long time. Radiation Effects
Association in Tokyo financially supported by Ministry of
Education, Culture, Spons, Science and Technology in Japan
has conducted the Semipalatinsk health effects study for more
than 7 years. The main purpose of the study is fo cxamine the
relationship_between incidence of cuncer and radiation
cxposure. We have investigated the situstion of cancer
incidence in oblast oncology centers (cancer center). Oncology
center undenakes & main role for treatment of cancer i the
oblast (administrative unit such as state).
‘Through this study we have found that the medical situation
i rural areas is ouldated as same as several decades ago in
Japan. The cities in Kazakhstan are dotted in the vast extent of
land and the means of transportation and communication are
not developed sufliciently. then it akes  long time 1o transfer
between cities, This is one of the reasons that there are big
regional differences in medicine,

1, MEDICAL SITUATION OF CANCER IN KAZAKHSTAN

Kazakhstan have an arca of 2,724,900 kin* and population of
15,100,000, and then the distances between cities arc a few
bundred km, and ransfer beween cities takes a long time as
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development of wansporiation such as
is not enough.

‘The country has 14 oblasts, and there s usually ane oncology
center in each oblust. The healh effect study is conducted in
Lust Kazakhsian oblast and Pavlodar oblast, these oblasts arc
situated in the northeast of the couniey and at the cast and the
north of Semipalatinsk Nuclear Test Site.

In the health efiécts study we have visited oncology centers
and diagnosis centers in Scmipalatinsk and Paviodar many
times, and cxamined the technical level of diagnosis for cancers
and the accuracy of cancer staistics.

All over the World knows Semipalatinsk region s the area
situated near the Nuclcar Test Site. Thus, many scientists from
the whole world are coming to Semipalatinsk together with new
technologies. Many experts from Semipalatinsk had training in
the best oncology centers abroad. Then Semipalainsk
Oncology ccnter has relatively modern equipments and
technologies.

Pavlodar situated on the northern border of the same test site
is not known anywhere and the situation with equipment and
technologies is argely different. But the situations of encology
centers oher than Semipalatinsk Oncology center are almost s
same as Pavlodar.

‘Asfor accurucy and the effcien ingnosis of cancer,
shere s a plethora of complex issues du o the insufficiency of
the following situations at the Oncology Center, The Oncology
Centre acts as a key structure for all patient information
collected in Paviodar ablast, Firstly, a resident of Pavlodar
ablast visits a physician in the community primary medicine for
a consultation. Ifa further examination is necessary, alelter of
recommendation is prepared for the Pavlodar Diagnostic
Center or Oncology Center. There are X-ray machines,
computed tomogruphy unit (CT), and Magnetic Resonance
Imaging unit (MRD). Based on the results of additional
information, the reatment s started. Consequently the patieat
information and figures at both centers aceurately indicales the
current status of cancer in Pavlodar oblast.

Al patholagy diagnoses are processed by the Oncology
Centre including the extruction and processing of the patient's
tissue. specimen mapping and diagnosis. A wooden fFame





[image: image5.jpg]wsed for the poraffin block and the equipment and the
technology of the specimen making process on the slide wlass,
such as materials. mounting medium, st solutons and
techniques. quality of glass covers cie., are of low quality and
are omdated. At present, there are two outdated microscopes at
the centre which use natural light as the source of light,
Furthermore, the Russian diagnosis standard has been adoped
in the diagnosis of cancer, and the search and description
concening the metastasis condition etc, is incomplete for cach
histological type and wmer depih, even if it s diagnosed as
cancer. The review and the stndardization of the diagnosis
based on the lobal standard of the WO diagnosis is
extremely important n order to accumulate particular cascs of
the inveteracyfiequency of low dosage exposurc of sadiation
within the same segions. The standardization of information
regarding health effcets will be vital for scientific knowledge
sent throughout the world in the near future.

Furthermore the storage and administration of medical
records, X-ray pictures, laboratory data, pathological samples
and so.on are nol compulerized figwres.

11, VERIFICATION OF TIE ACCURACY OF PATHOLOGIC AL
DIAGKOSIS

In order fo verify the accuracy of the diagnoses, we
examined pathologieal samples and medical data in Paviodar
Oncology Center (as performed in the fiscal 2003), For cach
sample and piece of data, Japanese and Kazakhstan specialists
exaniined a concordance rate of diagnoses. The diagnosis
classification was bused on the Intemational Classification of
Disease (ICD-10) defined by the World Health Organization
(WHO). Such verification has been performed under the healt
effects study in order 1o examine the accuracy of death data
caused by cancer in Semipalatinsk and Paviodar,

We verified the pathological diagnosis in Pavladar Oncology
Centerin 2005, There are 142 samples to be reexamined and §
inappropriatc cases that proved to be too difficult to examine
duc to poor of incomplete samples. The result of verification is
as follows.

4. Allover concordanee rate of diagnosis as cancer:
1421142 (100%)
b. Concordance rate according o histological classification
of cach organs:
1261142 (88.7%)

Deail as follows:
Gastric cancer: Concordance rate of diagnosis
36146 cases (78,3
Esophageal cancer: Concordance rate of diagnosis:
46147 cases (97.8%)
Lung cancer: Concordunce rate of diagnosis:
4449cases (90.0%)

Results of dingnoses are as follows,
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i) A concordance rate of pathological diagnoses between
Japan and Kazakhstan specialists was 8.7%. I can be
designated the high degree of diagnostic accuracy of
Kazakhstan side.

) Tt was noteworthy that the diagnostic concordance rate of
‘gastric cancer was low. That is the part of the reason that the
diugnastic crteria of both sides are different, expecially
about undiferentiated carcinoma of the stamach.

IV. EXPERIMENT OF TELEMEDICINE
Since more than 1 year ago we have approached JICA to
make the support focusing on technological development and
cducation by the developed countries. because it is difficult 10
solive the problems deseribed previously by Kazakhstan itself.
Considering of specific situation in Kazakhsian the support
based o IT techmology is the most efficient solution,
“Telemedicine is expested to fulfill the important role of the
supportin order to reduce the regional differences in medicine.
Oncalogy Centers and Diagnosis Centers in Semipalatinsk and
Pavlodar cooperate with our healdh effect study, Recently we
have developed o teleconsultation system, and arted 1o
experiment_between Japan and Kazakhstan. We are now
evaluating in what way this system will contribute to improve
medical technology in Kazakhstan,

The system was developed for medical teleconsuhtation
through the intemet. with the following functions. A medical
worker as a client registers patient information and symptams,
and data from laboratory examination. F.CG, cchocardiography,
X-ray, CT and histopathology into the system and then requesis
a consultation. A consultunt indicates the necessary festy and
provides a diagnosis and reatment recommendations. The
client. may ask different opinions ftom more han one
consultant The information, test dtu an image daia are
recorded in database, and then these are referenced s a case
smdy.

We have ulready performed a couple of teleconsultations
using this novel system. For cxample. a 25-year-old male
complaining nasal and oral ulcers was demensizated. The client
doctor registered patient’s symptoms, serological data, CT and
histological images of nasal mucosa into the system. Then,
several discussions were made with the Japanese consulant
doctors, and they reached a conseasus on the diagnosis s
Wegener's granulomatosis, The figare 1 shorws the screen for
inputting information of patient.
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There was a teleconference hetween Kitasato University
and Pavlodar Diagnosis Center with using eleconsultation
system and TV telephone. We exchunged opinions abou the
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case of liver discuse with the partcipation of 45-year-old
female patient. The doctor in Pavlodar registerad a dozen of
histological inages of liver biopsy. suspicious of autoimmune
Hepatitis in the teleconsulation system beforchand. The both
sides debated in detail and concluded that this case was the
chronic mild hepatits unknown etiology. not compatible with
autoimmune hepatitis. Figure 2 is a screcn of histological
images of liver biopsy in teleconsultation system and & sereen
of TV telephone using Skype.

From now on we continue 10 hold teleconference and
enbance the effectiveness of teleconference with using the
teleconsulation system.

VI EXTERNAL CONTROT

From now Kitasato University helps Pavlodar Diagnosis
Center 1o improve the diagnosis accuracy of puthology by
‘means of extemal control. External control means that both
parties register histological samples in the teleconsuliation
system. and then diagnoses arc made by the both and the
differences of diagnosis arc discussed for improvement. of
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[image: image7.jpg]So fr Kitasato University presented 20 samples including 2
‘nonneoplasms, 1| benign tumors and 7 malignant tumors with
using teleconsultation system, and then the Diagnosis Center
made dingnoses. The concordance rate of diagnosis was 75%
(15720 cases)

Not only images in teleconsuliation system but also glass
samples were used for diagnosis at u time. And then we have
confirmed that diagnosis can be made by only images becuuse
the image quality was superior as sameas that of glass samples.
Three benign wmors out of five discordance cases were
misdiagnosed for nalignant tumars by the Diagnosis Center.

The cause of misdiagnosis is considered as follows. The
histological images registered in the system are part of the
samples. Characteristc findings, such as cellular atypia or
mitotic figures, arc emphasized and then comprehension as a
whole becomes difficult, As the result it ends 0 be recognized
a5 higher prade malignancies.

Hereafler a_ practical application of whole slide image
virtual slide image) is expected in the system. Two of five
discordance cases are mistakes by Pavlodar Diagnosis Center,
and then the improvement of diagnosis accuracy should be
achieved by external control with mutual cooperation.

VIL THE PROBLEMS OF TELECONSULTATION SYSTEM
Transmission of fmages, such as X-ray and histological
images etc. with relatively high quality is made smootbly
between Japan and Kazakhisan on the web, But conceming
histological images whole slide images should be applicd in
the fuure for the improvement of accuracy of pathological
diagnosis, although new cquipments and more thun | GB for a
whole slide image are necessary.

14244.0942-XJ07/525.00 ©2007 TEEE.
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Locus of responsibility for the consultant dacters is an
important problem. To solve this problem we mude an
agreement that any diagnostic conclusions of the consullant
would not be regarded as final diagnoses but only as opinions
and the consultant was not responsible for probable mistakes.
because has no direct contacts with patients

VIIL Conerusion

‘We now continuc the health effects study and are making an
effort to realize a new medical support lo Kazakhstan. In this
process we have started medical assistance by using the new.
telcconsulation system and proved the effectiveness of the
system between Kazakhstan and Japan, At this time the system
is focused on pathology. but it wil be uscd in the other fields
and be improved in the near future.
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