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Introduction: 
 
With the development of Science and Technology in all aspects of life it has 
become rather difficult to cope with the latest developments. Electronics has 
always played a very vital role in this respect. As one said "Electronics begins 
where one's imaginations ends" and this can only be felt more vividly when we 
see the application of electronics in the nuclear medical sector doing wonders 
beyond our imagination. However, strange as it may sound the fruit of these 
wonders is confined to the lucky ones in the developed countries while the 
developing countries are still fighting with hunger and poverty and is quite 
content to be confined with the old manual and in few cases the semi automation 
nuclear medical equipment. Needless to say though these old machines are 
serving the purposes with satisfactory results, the craving for the new nuclear 
medical equipment is always there. But when it comes to priority, hunger and 
poverty always seem to be on the top in the developing countries and it usually 
takes away a major part of the Govt. Funds. Whatever is left is not sufficient to 
cover other important sectors of the country and as such the new wonders of the 
Medical Electronics is still a long way to reach its desired goal in the developing 
countries. 
 
Background Information: 
 
Bangladesh has thirteen Nuclear Medical Centres and one Institute of Nuclear 
Medicine in the country which are being run and maintained by the physicians, 
scientists and engineers of Bangladesh Atomic Energy Commission. The 
peaceful application of atomic energy was initiated through all these Centres with 
the use of clinical isotopes for thyroid and kidney studies. The equipment used 
for these purposes were the thyroid uptake system, rectilinear scanner and the 
multiprobe renogram system. The first gamma camera was installed in the 
country in 1980 at the Institute of Nuclear Medicine, Dhaka. That was the turning 
point for the country in the field of nuclear medicine. Presently all the nuclear 
medical establishments are equipped least with a gamma camera, thyroid uptake 
system and a renogram system.  
 
In the last two decades there has been a tremendous development in the design 
of nuclear medical equipment. Most of the old equipments were slow and 
manually operated. In the beginning of nineties of the past century there was an 
uprising in the computer technology and most of the manually operated 
machines were brought under computerization. It was basically done with a 
custom built processor to perform only the specific job and spare the users from 
doing some extra manual work. But the performances of the recent models of the 
same computerized equipment are by far the best as compared with the past 
ones. 
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The role of IAEA: 
 
The project of upgrading the analogue gamma cameras  with  PC based systems 
were initiated by the International Atomic Energy Agency with the national 
research groups from China, India, Cuba and Slovenia (1). These groups were 
involved for the design and development of IBM compatible PC/gamma camera 
interface cards. Against an order placed by IAEA these were successfully 
installed in 1995 for the Nuclear Medicine Centre in Argentina, Brazil, Chile, 
Columbia and Peru (2). A project ARCAL XXIII, (RLA/6/027) intended to 
"Upgrade Nuclear Medicine Practices" under Regional Cooperative Agreement 
for the Advancement of Nuclear Science and Technology in Latin America and 
the Caribbean was implemented during the period 1995-1998. The main 
objective of this project was to upgrade the existing gamma cameras in the 
region by using personal computers coupled with interface cards supported by 
adequate software programmes (3). This project concluded in 1999 resulting in 
upgradation of more than 50 old gamma cameras. According to the cost of new 
gamma cameras in the international market it was thus able to save the countries 
between 7 to 11 million US dollars. 
 
Bangladesh was getting help from IAEA through the Technical Cooperation 
Projects to look after the repair and maintenance of its nuclear medical 
equipment. Under the IAEA Technical Cooperation Project on "Repair, 
maintenance and upgrading of gamma cameras", Code No. BGD/6/014, a total of 
seven scientists from the Institute of Electronics, Bangladesh Atomic Energy 
Commission received training from abroad through the IAEA Fellowship 
Programme in the field of repair, maintenance and upgrading of the gamma 
cameras. In addition, IAEA also supplied the necessary data acquisition cards 
and software for the upgradation of the old gamma cameras in the country. 
 
Need for upgradation of medical equipment in Bangladesh: 
 
In Bangladesh though some of the nuclear medical equipment has become quite 
old but these are still functioning properly because of proper maintenance. 
Obviously the very old machines are not computerized and the new 
computerized model of the same comes with more facilities and these are user 
friendly too. For the developing countries it is not possible to get rid of these old 
machines as these cannot be easily replaced because of financial restraints. So 
the only alternative was to upgrade these machines by interfacing it with a 
computer. That requires design and fabrication of the interface card for the 
particular equipment and the development of necessary software for clinical 
protocols.  
 
PC Interfacing for the Medical Equipment: 
 
The development of high speed buses in computer technology prompted the 
need to facilitate system expansion for the custom peripherals that are critical to 
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fast evolving medical device technology (5). In the past, the 8 bit ISA bus was the 
standard for peripheral interface which was a bit slow and short on resources. So 
the 16 bit ISA bus was born. The EISA and VESA buses were the first to be 
popular in the computer market for expansion and was soon followed by the 
current 64 bit PCI bus offering more bandwidth and features though it is usually 
implemented as a 32 bit bus. However, most of the medical applications do not 
require the performance of PCI bus as ISA designed cards are relatively easy to 
design, customize and cost less than PCI components (5).  
 
Methods for upgrading the old gamma cameras: 
 
Most of the old gamma cameras are analogue in nature. Apart from giving 
troubles in the electronic circuits of the controls it was observed that the crystal 
head of the gamma cameras are still in good working condition. This head is 
usually considered as the heart of the gamma camera and is a very costly piece 
of component for the system. The gamma camera can only be upgraded if the 
positional (X,Y) strobe (Z), energy (E) and the gated (G) signals are available in 
the correct form. The data acquisition card was designed to fit with the existing 
ISA bus of the IBM compatible personal computer. 
 
In designing the required interface and data acquisition card two different 
approaches were used in the development.  Both the Indian (6) and the Cuban 
(7) acquisition cards converted the analogue signals coming out from the camera 
head into digital form in the acquisition card before sending it to the computer by 
applying the interrupt service. However, the Indian card differs from the Cuban 
card in a way that it also creates image in the acquisition card before sending it 
to the computer (1). On the other hand the principle of the Slovenian card was 
simple. After converting the signals into digital form in the acquisition card it send 
these to the computer through PORTs without interrupt service (8, 9). 
 
The developments of software for clinical protocols were done by three research 
institutions from the developing countries. Bhaba Atomic Research Centre, India 
(6), Havana University Institute, Cuba (7) and Ljubljana University Medical 
Centre, Slovenia (8, 9). Initially the software was protected by a piece of 
hardware called the dongle and it would run on DOS only. Because of the 
widespread uses of the Windows the software was later modified for the 
Windows version and subsequently it was made dongle free. The present 
Slovenian acquisition cards and the software deal both the count correction and 
the energy correction as the case may be to the satisfaction of the users 
concerned. 
 
Upgradation activities in Bangladesh: 
 
Bangladesh Atomic Energy Commission has qualified scientists and engineers 
working in different aspects of nuclear medicine. The need for upgrading the 
nuclear medical equipment was already there. A slight trigger to start the work 
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was initiated by organising the First National Workshop on "Computer 
Interfacing”. It was jointly sponsored by IAEA and Bangladesh Atomic Energy 
Commission, Atomic Energy Centre, Dhaka, Bangladesh, March 24 to April 21, 
1994. Interfacing of the probe renogram was carried out at NMC Dinajpur (12) 
which was subsequently followed by the refurbishing of thyroid uptake system of 
NMC Rajshahi(13) and the refurbishing of probe renogram of NMC Rajshahi 
(14).  
 
The second National workshop on "Upgrading Nuclear Medical Equipment" was 
also conducted by IAEA and Bangladesh Atomic Energy Commission, Atomic 
Energy Centre, Dhaka, Bangladesh, February 8 to 19, 1998. The above two 
workshops helped the country to buildup the necessary manpower in the field of 
computer interfacing and upgrading of the medical equipment with this new 
technology.  IAEA gave Bangladesh 2 Indian Anugami-S, 4 Slovenian gamma-pf 
with count correction and 8 gamma-pf with count and energy correction 
acquisition cards. The country did not receive any Cuban card. Two gamma 
camera simulator cards from Slovenia were also provided to test the acquisition 
card in the laboratory before going for its practical implementation in the 
hospitals. One Indian Anugami-S acquisition card was installed with a Siemens 
Digitrac ZLC37 gamma camera. . The Indian card gave problems as it was not 
functionally stable. However,  this card was used for the development of a clinical 
protocol for the gamma camera of NMC Khulna (15).  Most of the Slovenian 
gamma-pf acquisition cards were installed with the Siemens Digitrac ZLC37 
gamma cameras and the MEDX LF61 gamma camera in different Nuclear 
Medical Centres of the country with satisfactory results. In one of the Centres, 
networking was also established under Windows environment with the Microsoft 
Network and the users are quite happy with the results. 
 
Bangladesh also received two old Searle gamma cameras from the Royal Prince 
Alfred Hospital, Australia as a grant from IAEA under the upgradation project. 
One of the two Searle cameras has been successfully upgraded by the 
Slovenian gamma-pf interface card. The minor electronic problems were taken 
care of during the visit of an IAEA Expert Mr. A.J.M.V. Seneviratna from Sri 
Lanka, April 11-22, 1999. The quality control of this particular camera was 
subsequently checked by another IAEA Expert Dr. Stefan Eberl from Australia 
during his visit in May 22 - June 3, 1999. He recommended this camera for 
clinical uses. 
 
As pointed out by Valentin Fidler et.al. the most functionally stable acquisition 
system with a complete set of  nuclear medicine clinical protocols was the 
Slovenian acquisition card (1) and the same was also reflected in the report of 
the expert meeting on evaluation of gamma cameras upgrading system (10) in 
Chile, September 1998. The most probable cause of instability of the Indian and 
the Cuban acquisition cards was the interrupt service for communication between 
acquisition card and the personal computer (1).  
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Technological Impact of upgradation in Bangladesh: 
 
The object of the IAEA upgradation project was to help the developing countries 
in acquiring the knowledge of computer interfacing technique for its 
implementation in nuclear medicine technology and significant improvement of 
the old gamma camera images by this upgrading technique (11). This project has 
helped Bangladesh to acquire the knowledge in computer interfacing for 
upgrading its old nuclear medical equipment. 
 
Under the upgradation project Bangladesh has achieved a standard not only in 
the field of nuclear medicine but also in the field of computer technology. Valentin 
Fidler et al. (1) pointed out that the upgradation project should also be 
implemented to other nuclear medical equipment like the thyroid uptake system, 
multi-probe systems and monitors. The scientists and engineers of Bangladesh 
have already applied the said technology for upgrading different nuclear medical 
equipment with satisfactory results. Starting with the design and development of 
a simple PC based thyroid uptake system (16), they have successfully completed 
the design and development of a three probe interface card for a PC based 
renogram system (17) and design and development of  a four channel interface 
card for a PC based hand and foot radiation monitoring system (18). 
 
The Ministry of Science & Technology, Government of the People's Republic of 
Bangladesh also came forward with a grant of approximately US$ 30,000/- to 
support a project on "Design, development and fabrication of nuclear medical 
equipment for different nuclear medical centres" in the country. A considerable 
amount of work has already been done under this project.   Figs. 1, 2 and 3 
shows the finished product of three data acquisition card for three different 
systems. The first two cards were designed to fit into the ISA slot of the 
motherboard while the third one was designed to fit from outside through the 
in/out port. 
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Fig - 1.  Data acquisition and interface card for the 

PC based Thyroid Uptake system 
 

 

 
Fig - 2.  Data acquisition and interface card for the 

PC based Renogram system 
 
 

 
Fig - 3.  Data acquisition and interface card for the PC based  

hand and foot radiation monitoring system 
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Bangladesh Atomic Energy Commission has a 3MW Triga-Mark II Research 
Reactor. A new project to implement a PC based area radiation monitoring has 
been undertaken with local resources. The locally built systems will be very much 
cost effective. 
 
Technology Comparison: 
 
Most of the nuclear medical equipments are the products of good advancement 
in technology. Gamma camera itself is an outstanding device of such kind.  
Upgrading of nuclear medical equipment is a different technology in which due 
emphasis is given to computer interfacing. As such the technology is oriented 
mostly around the design and development of interface card, and clinical 
software. Depending on the type and performance of the equipment the interface 
card will vary together with the clinical software.  
 
In the IAEA gamma camera upgradation project, a multi layer interface card was 
developed to fit into the motherboard of an IBM PC or compatible computer. 
Signals from the crystal head was fed into the computer through this card for 
data acquisition which were subsequently analyzed by the developed clinical 
software to give results. This particular technique of upgradation is simple and is 
easily transferable to the developing countries. The problem lies mainly with the 
fabrication of multilayer interface card. In Bangladesh fabrication of two layer 
PCB is possible but the laboratory facilities for multilayer PCB is yet to be 
achieved.  
 
Development of software is not that big a problem in Bangladesh. With limited 
resources and manpower, the country is still coping with the present situation. 
The already developed software for the PC based thyroid uptake system and the 
PC based renogram system is working to the satisfaction of the users concerned. 
 
Socio-Economic Impact of the Project: 
 
The IAEA upgradation project for gamma cameras in Bangladesh concluded in 
December 2000. After six years of its continuous implementation in the country, 
IAEA is of the opinion that whatever work is left to be done, Bangladesh can now 
do it with its already trained manpower and resources. There is no need of 
further Technical Assistance from IAEA for this project. In 2001 three more 
gamma cameras in the country have been upgraded with the gamma pf interface 
card. Presently one of the Nuclear Medicine Centre is functioning with the IAEA 
supplied Searle Gamma Camera from the Royal Prince Alfred Hospital, Australia 
after its successful upgradation. If not for this project, a new gamma camera 
would have to be purchased for this Centre. The country was thus saved from 
the huge expenses of buying new gamma cameras. 
 
The gamma cameras of different nuclear medicine centres that have been 
upgraded are functioning satisfactorily. Though occasional problems are there, 
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but these are taken care of by the trained technical personnel.  Because of the 
upgradation by PC interfacing, problems related to the hardware of these PCs 
can be taken care of as spare parts of the PCs are easily available in the local 
market and these are not that costly either. This was not possible before the 
upgradation of these gamma cameras as spare parts were not available locally 
and those were very costly too. Problems with the software are usually taken 
care of by the backup copies. So far no problems with the gamma pf interface 
card have been detected. The gamma camera upgradation project has thus 
helped Bangladesh to cut down the repair and maintenance cost of these 
sophisticated equipment and the saved money can now be used for other better 
purposes. The project has thus been able to create a very good socio-economic 
impact in the country. 
 
Conclusion: 
 
In Bangladesh the technology of computer interfacing gained momentum with the 
initiation of the IAEA upgradation project for gamma cameras in 1995.  The 
country was thus able to upgrade a few of its old gamma cameras which can now 
function for more years to keep the nuclear medicine centres active. The project 
helped the country to develop its manpower in the said field which is being 
utilized for other similar projects.  Some of the Siemens Digitrac ZLC37 cameras 
have been successfully upgraded with the Slovenian data acquisition card. A 
new PC/gamma camera interface cards have been developed under another 
IAEA project for upgrading  semi-digital gamma cameras and for replacing the 
out dated console systems and  the old DOT  imagers of the gamma cameras.  
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