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Planning of diagnostic imaging services  

▲  According to the levels of 
health care 

▲  Categorized based upon 
their complexity 

▲  Analysis of morbidity and 
mortality in the community 

▲  Review of utilization 
patterns of the various 
radiological procedures 

▲  Technological 
harmonization regarding 
complexity 

▲  Coordination between 
health services 
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Medical imaging equipment is 
expensive 

In developing countries these costs are higher than in 
industrialized ones because of the need to import expertise 

      COSTS 
 

▲  Capital 
▲  Installation 
▲  Siting 
▲  Operational 
▲  Humanpower  
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Equipment Selection 
(Number, type, specifications) 

▲  Population to be Served 
▲  Availability of Resources 
▲  Volume of Procedures 



NOT Needed in a Health Station 
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Ultrasound – 
Portable? 
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Chest X-Ray – 
Which one? 
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Conventional 

BRS (WHO) 



World Health Imaging System  
Radiography (WHIS-RAD) 
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Film 
Processing 

Manual or 
Automatic ? 



Computed (digital) chest radiography 



Integrated Digital X-Ray System 
for the WHIS-RAD 

Mike Hoaglinet al., 2006 
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Procurement Considerations (1) 

Ø  General 
Requirements 

Ø  Functional 
Parameters 

Development / Review 
Technical Specifications 

and, where applicable: 
   Image Quality Factors 
   Radiation Dose Constraints 
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Procurement Considerations (1) 
Development / Review 

Technical Specifications 
HARDWARE / SOFTWARE 



Imaging Technology News 
http://www/reillycomm.com/imaging/

comparisonchart.php 
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Procurement Considerations (2) 

▲ Costs 

• New or used – 
Refurbished? 

• Donation or 
purchase  

• Payment 
facilities 
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Procurement Considerations (3) 
▲ Warranties / Maintenance 

• Spare Parts 

• Down Time 
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Procurement Considerations (4) 

▲ Facility 

Conditions 

• Space 

• Shielding 
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Shielding 
for 

 Primary 
& 

Secondary 
Barriers 

Calculating 

X
- R

AY
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Procurement Considerations (5) 
▲ Permits / Regulations 

• Import? - Customs 
• Building Codes 
• Ministry of Health 
• Ministry of Labor 
• Radiation 

Regulatory 
Authority  

• Local Ordinances BSS 
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Procurement Considerations (3) 
▲ Time Line 

• Building 
Modifications? 

• Equipment 
Access? 

• Temporary 
Storage? 

Radiology Service, Petit Goave, Haiti 



The X-Ray Multimeter that does it all!
BARRACUDA is a totally new concept and a revolution for X-Ray 
measurements. Our experince from 20 years in radiation 
measurements has been packed into this new product for the 21st 
century. The BARRACUDA is designed with you in mind. Whether you 
are an X-Ray service or biomedical engineer, a physicist, a 
government inspector, or a manufacturer of X-Ray machines, the 
BARRACUDA gives you a customized solution for all your X-Ray QA 
and service needs.

The BARRACUDA can measure kVp, time, mA, mAs, dose, dose rate, 
dose/pulse, HVL, illuminance, and luminance all in one exposure. The 
new MPD (the Multi-Purpose Detector) measures kVp, time, dose, 
dose rate, dose/pulse, and HVL for Rad, Mammo, Fluoro, Dental, 
Panoramic Dental, Cine, Portables, and Pulsed Fluoro. It also 
measures kVp and time for CT and low output small field Fluoro type 
devices. 
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Procurement Considerations (5) 

                          

▲ Medical 
Physics 
Expertise 
•  Facility 
•  International? 
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Procurement Considerations (4) 

▲  Manuals 
•  Operation 
•  Service 

▲  Replacement parts 
▲  Accessories 
▲  Software upgrades 

Available “in a local language acceptable to the user” (BSS)  
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Installation 
▲  Acceptance Testing 
▲  Commissioning 

 Staff training 
▲  Clinical 
▲  Technical – 

Informatics! 
▲  Radiation Safety 
▲  Managerial? 
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User Responsibilities 
♦  Continuing Education of Staff 

♦  Preventive & Corrective Maintenance 

♦  Quality Control / Quality Assurance 

♦  Radiation Safety Issues 

Sustainability 

BUDGET!  



Equipment Recommendations 
Medical Imaging Services in the 

Mekong Delta Region of Vietnam 
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The whole report is available at: 

 http://www.biomedea.org/HTTTG/index.htm 



Kien Luong 
 Hospital 

 
Kien Giang 
 Hospital 

 

Phu Quoc 
 Hospital 

 



Recommendations 
Equipment for Health Stations 

4.  Health stations should have simple ultrasound 
units for obstetric work 

5.  It is not recommended at this stage that health 
stations offer x-ray services, as the priority 
should be at the district level  



Recommendations 
X-Ray Equipment for District Hospitals 
6.  District Hospitals should have at least two fixed x-ray 

units and one portable unit  
7.  There should be image receptor cassettes of various 

sizes to radiograph different body part sizes  

8.  Rather than purchasing more film/screen cassettes, the 
image receptors should be CR plates  

9.  Film printers may be necessary if CR is purchased  

10. If there is a radiologist, a fluoroscopy unit for GI work 
would be very beneficial  



Recommendations 
Other Imaging Equipment for 

District Hospitals 
11.  The District Hospitals should have two ultrasound 

units, one for general work and a second one for 
obstetrics, with probes of adequate frequency, 
including at least one vaginal transducer 

12.  Because of the high incidence of stomach cancer in 
Vietnam, at least one endoscopy unit should be 
purchased, provided there is a physician on site 
capable of interpreting the results 




