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Background

The Health Technology and Training Task Group (HTTTG) (http://www.biomedea.org/HTTTG/index.htm) was created in Seoul, Korea, by Professor Barry Allen, the President of the International Organization for Medical Physics (IOMP) (http://www.iomp.org), at the 2006 World Congress in Medical Physics and Biomedical Engineering. This scientific congress is organized every three years by the International Union for Physical and Engineering Sciences in Medicine (IUPESM) (http://www.iupesm.org/), an organization comprising the IOMP and the International Federation for Medical and Biological Engineering (IFMBE) (http://www.ipem.ac.uk/ifmbe_ngen_public/).

The objective of the HTTTG is to stimulate and support the development of appropriate technology for improved health care in developing countries, with emphasis on the needs at the village, district and provincial levels.  Cooperating with medical physicists and local hospitals, Barry Allen started an initiative for improved health care in the Mekong Delta after visiting several district hospitals and health stations.  His report concluded that to extend medical coverage to the population, the health stations needed to provide additional services and that a better coordination between the health care levels was essential, identifying telemedicine as a key element to achieve this goal.  Several Actions Groups were formed to address what was perceived as the most pressing health care issues.  The Action Group on X-Ray Imaging was chaired by the undersigned, a medical physicist responsible during 15 years for the of radiological health program at the Pan American Health Organization / Regional Office of the World Health Organization for the Americas, and now a radiological physics consultant in Washington DC, USA, and by Dr A.M Tabari, Consultant Radiologist, Aminu Kano Teaching Hospital, and Senior Lecturer (Radiology), Bayero University, Kano, Nigeria.  This report constitutes the summary of activities carried out by the Action Group during 2007 and 2008, mainly the visit of the undersigned to evaluate some radiology departments in the Mekong Delta in November 2008.
Preliminary Work

In order to advise any region on what type of equipment and training would be best to upgrade a particular health service, it is necessary to have information on the local situation.  A survey form was specifically designed to acquire information on existing x-ray and image processing equipment, medical and paramedical personnel, statistics on patient workload and film utilization, and quality assurance and radiation protection programs.  The survey form was sent to Cho Ray Hospital in Ho Chi Minh City, requesting it be copied and forwarded to the existing radiology departments in the Mekong Delta.  The e-mail accompanying the survey form also had general questions and specific instructions, some of which follow: 

· “What are the main diseases for which you provide medical imaging services and the geographical distribution of those services”… 

· “Make sure that the completed forms specify the brand of x-ray units currently in use and the kind of maintenance support they have.  Our extensive experience in developing countries has led us to conclude that equipment maintenance is the key element for the success of any x-ray department at the primary level.  There have been significant technological developments regarding equipment, mainly the introduction of digital techniques, and we have explored several possibilities, but before sharing with you our findings, we would like to know who will do the repairing, as eventually all equipment will require some kind of repair.  The ideal situation is to have someone with technical knowledge trained locally.  Is this a feasible option or will all maintenance support come from the outside?  The most critical question we have is what kind of power supply is there in the villages where you would like x-ray equipment installed.  Can we install 3-phase units?  How stable is the voltage?  Are there current spikes?  How serious are they?  Will we need generators and/or UPS units?  We should choose the type of equipment depending on the situation in each village.  Please, let us know”.

The HTTTG Action Group on Palliative Radiotherapy was very active and had organized a Workshop (also at Cho Ray Hospital) on November 1, 2008.  It was during such an event that the undersigned (who was a lecturer at the Workshop) was asked to visit some radiology facilities in the Mekong Delta to acquire the needed information.  There are 13 provinces in the Mekong Delta Region; their geographical distribution is shown in Figure 1.
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Figure 1

Map of the 13 Provinces of the Mekong Delta, Vietnam
Visit to Radiology Departments in the Kien Giang Province, Mekong Delta Region
Because the visit had not been planned in advance, and the time available was very limited, the only radiology departments visited were those of Kien Giang, Kien Luong and Phu Quoc Hospitals in the province of Kien Giang.  Their location is shown in Figure 2.
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	Figure 2 - Map of Kien Giang Province in the Mekong Delta, Vietnam


The visiting team was formed by Dr. Pham Van Dom, Director of Kien Giang Hospital; Dr. Nguyen, an oncologist at Kien Giang Hospital; Mr. Hoa Nguyen Van, Chief Medical Physicist at Cho Ray Hospital; Mr. Cuong Tran, a physicist in the Oncology Department of Cho Ray Hospital, and the undersigned.  In the island of Phu Quoc, the Phu Quoc Hospital Director, Dr. Tan, joined the team.  Figures 3 and 4 show the team in front of Phu Quoc Hospital. 

Kien Giang Hospital is a tertiary-care medical facility of 1,200 beds and a staff of 1,600; among them, 300 physicians, 800 nurses and four medical physicists.  The Hospital is very well equipped: it has computed radiography (CR), fluoroscopy, mammography, computed tomography (CT), magnetic resonance imaging (MRI), bone densitometry, lithotripsy, and two endoscopy units.  All the equipment seemed to be state of the art, except the mammography units.  

Within the Kien Giang province, there are four district hospitals located between 40 and 100 km from Kien Giang Hospital, most of them at 70 Km, and many health stations; for example in the island of Phu Quoc, there are 10.  Dr. Van Dom sent the HTTTG survey questionnaire to SaDec General Hospital, Dong Thap General Hospital and Vinh Long General Hospital and received the completed questionnaire forms the same day, demonstrating that there can be a very good cooperation among provincial and district hospitals in the region.  A few weeks later, Mr. Cuong obtained data from Cho Ray Hospital and Hau Chiang Hospital.  The summary of the results of the completed survey questionnaires are presented in Table 1, shown at the end of this Report.
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	Figure 1 - From left to right:

Mr. Cuong, the radiographer, Dr. Van Dom, Dr. Nguyen, Dr. Tan and Mr. Hoa
	Figure 2 - From left to right:

The radiographer, Dr. Tan, Mr. Hoa, Cari Borrás and Dr. Van Dom


Since the original objective of the X-Ray Imaging Action Group was to improve radiology services in the Vietnam Mekong Delta by strengthening the services at the village level, the hospitals visited in greatest detail were the two provincial hospitals: Kien Luong and Phu Quoc.  
Evaluation of Kien Luong Radiology Department
Kien Luong Hospital is a 150-bed district hospital located at 70 Km from Kien Giang Hospital.  It provides health services to 300,000 persons, including Cambodia patients.  As Table 1 shows, the Radiology Department has two 3-phase ray units and a manual film processor.  One of the x-ray units was manufactured by General Electric (GE).  Its tube potential ranges from 0 to 150 kV; the tube current stations are 50 mA (small and large focal spots) and 100 mA, and the timer can make x-ray exposures between 0.1 and 5 seconds.  The second x-ray machine is a Shimadzu 500 mAs unit, in much better condition than the GE unit, which we were told is practically not used.  Films and screens are Fuji, green sensitive.  There are only 3 cassettes, one 30x10 cm and two of 35x35 cm.  There were no patients in the department at the time of the visit; the yearly workload was estimated as 2,000.  No technique charts were on sight.  Chest radiographs were taken at 66 kV and either at 12 or 25 mAs depending on patient thickness.  Even for Vietnamese people who are very thin, this technique could be improved, if indeed the selected (and displayed) figures are accurate.  There is no QA program and preventive maintenance services by an external company have not been provided after the equipment warranty expired.  Maintenance technicians of Kien Giang Hospital repair the equipment when needed.  Regarding radiation protection, inspections are conducted by Kien Giang Hospital staff every three years.  No apparent violations were observed.  The radiographer was wearing a personal dosimeter.
Although it was not part of the original Action Group remit, the ultrasound imaging services were also assessed.  The ultrasound unit is an Aloka S50-500 with a transducer of 3.5 MHz.  The number of patients per day is between 15 and 20.  
Evaluation of Phu Quoc Radiology Department

Phu Quoc Hospital is a 100-bed district hospital located in the island of Phu Quoc, part of the province of Kien Giang, at 100 Km from Kien Giang Hospital.  It provides health services to 100,000 persons, but this number will rise significantly when tourism increases as planned.  As Table 1 shows, the Radiology Department has one x-ray unit, shown in Figures 5 and 6, and a manual film processor, shown in Figure 7.  The x-ray unit is a 3-phase Shimadzu 500 mAs unit, Model MD (150L-30E -FH-21H-Bk-1T/Br-1H), installed on 10/4/2001.  The film is Fuji Super XR-U30; the screen/film combination is green sensitive.  There were four cassettes of two different detail (XH-P and XH-S) but all of 30 x 40 cm in size.  The department has a film cutter, presumably to cut film when the area to be radiographed is smaller.  (See Figure 8).
The technique chart used is the one provided by the manufacturer (attached in Appendix 1).  When asked about chest x-ray techniques, the information given was that tube potential had been changed from 74 kV in the table to 80 kV.  This should actually give a better image contrast and less radiation dose to the patients.  

There is no QA program but the film repetition rate was claimed to be less than 2% in spite of the fact that the darkroom does not have a timer to control the development time or a thermometer to verify the developer temperature.  The technical quality of the x-ray films displayed on the view box (see Figures 9 and 10) could be improved by replacing the fluorescent lamps inside the viewbox, which did not provide a uniform brightness.  There have not been any preventive maintenance services by an external company since the equipment warranty expired.  Maintenance technicians of Kien Giang Hospital repair the equipment when needed.
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	Figure 5 - Shimadzu Unit: X-Ray Tube, Table & Chest Board, Phu Quoc Hospital
	Figure 6 - Shimadzu Unit: X-Ray Control Console, Phu Quoc Hospital
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	Figure 7 - Darkroom: Film Processor Tanks
	Figure 8 - Darkroom: Film Box, Cassettes and Film Cutter
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	Figures 9 and 10 - Viewbox with Films




There were some patients in the waiting area; the number of individuals who have undergone x-ray examinations in 2007 are 6072, 3476 in-patients and 2596 out-patients.  The corresponding data for 2008 (up to the end of October) are 3587 and 2518 respectively, for a total of 6105.  (See item 22 in Appendix 2a).  According to the radiographer on site, the daily workload is between 40 and 45 patients.  There is no radiologist in the island and the images are interpreted by the referring physicians.  Regarding radiation protection, the x-ray room door and control booth window were leaded and the radiographer was wearing a personal dosimeter.  A sign asking women to notify the technician in case of potential pregnancy was posted.  The medical physicists from Kien Giang Hospital inspect the facility every three years.
Ultrasound exams are performed with an Aloka S50-500 ultrasound unit, with two transducers: 3.5 MHz and 7.5 MHz.  The number of patients per day is between 40 and 50.  The official statistics (item 23 in Appendix 2b) lists 1349 in-patients and 5008 out-patients in 2007 and 2036 in-patients and 5358 out-patients in the first 10 months of 2008, giving a total of 6357 and 7394 respectively. An English translation of the 2008 Statistics is shown in Appendix 2c.
Training Recommendations
During the visits to the three hospitals and the conversations with the hospital staff and the members of the visiting team, it became clear to the undersigned that the survey questionnaire had not been understood.  Not only are there important data missing (such as the name of the x-ray equipment manufacturers), but some answers are confusing.  Specifically, who goes to the district hospitals to do QA and verify compliance with radiation protection standards: medical physicists from Cho Ray or from their provincial Hospital or inspectors from the Regulatory Authority?  According to Mr. Cuong Tran there is a physicist in Cho Ray Hospital who works as a radiology physicist.  It is unfortunate that this person was not part of the visiting team, as the writer had not only problems with the language but also with the terminology used in diagnostic radiology, for example when asking about compatibility between the film/screen combinations used.  In the radiology departments of the two district hospitals visited, Kien Luong and Phu Quoc, the image quality aspects are in need of substantial improvement.  Towards this end, the role of the medical imaging physicist is essential.  In addition, the same medical physicist can evaluate the radiation safety aspects.  While no radiation protection problems associated with structural and ancillary shielding were detected in either of the two hospitals, the operational aspects could not be checked since there were no patients being radiographed at the time of the visit.
Of the 120 members of the Vietnam Association of Medical Physics, 58 are working medical physicists.  Presumably, most of them are working in radiation oncology departments.  The number of medical physicists working in radiology departments in areas other than radiation safety is unknown.  The two district hospitals visited are in dire need of the advice and supervision of a medical physicist competent in medical imaging.  Probably this situation is not unique to these two hospitals.

Consequently, the first recommendation is that the number of medical physicists in diagnostic imaging be increased by training additional physicists in the field.  An excellent program, which is highly recommended, is the one offered by Professor Kwan-Hoong Ng, PhD, MIPEM, DABMP, at the Department of Radiology of the University of Malaya, Kuala Lumpur, Malaysia.  Dr. Kwan is well known in Vietnam; he organized a course on digital imaging at Cho Ray Hospital on 28 October 2008, which was superb.  
Once the services of a medical imaging physicist are secured, a full evaluation of the various medical imaging services in the Mekong Delta should be undertaken using forms written in Vietnamese.  This evaluation should include image quality assessment and radiation dose measurements.
The HTTTG could help in the training process by organizing a Workshop on Quality Assurance in Diagnostic Radiology for physicians, physicists, maintenance engineers and radiographers, and should address administrative, clinical and technical aspects.
Technology Recommendations

As the evaluation shows, the radiology departments of the two district hospitals visited were so deficient that it is clear that it is at this level (the district level) and not at the health station level –as the Action Group had first assumed– that radiology services have to be strengthened in the Mekong Delta.  

The suggested technology improvements involve equipment and techniques.  Regardless of the x-ray equipment and image receptor and processor purchased, it is important that the exposure techniques (kV and mAs) be optimized to obtain good image quality at reasonably low radiation doses, certainly below the diagnostic reference levels
.  Technique charts should be available either electronically (in a computer) or in hard copy (paper).  Monthly statistics should be kept of the total number of patients undergoing medical imaging examinations, the total number of x-ray images obtained, and the total numbers of x-ray films used, if film is the image receptor of choice.  For the ultrasound studies, the number of patients examined is sufficient.  In the case of fluoroscopic examinations, the procedure technique, especially the fluoro “on” time, should be documented.  A quality assurance program should be developed and implemented
.  The program should periodically evaluate equipment performance, including the accuracy of the settings and the displays, alignment and congruence between the x-ray field and the image receptor field size, image quality assessment and both patient and staff radiation doses.  

To acquire information on current x-ray equipment and image receptors, the booths of several x-ray companies were visited at the Radiological Society of North America (RSNA) Scientific Assembly in December 2008 by the undersigned.  A list of the manufacturers visited and the representatives from whom some of the information below was extracted are listed in Appendix 3.  The mentioning of manufacturers and brands below does not constitute an endorsement by the HTTTG, the IUPESM, the IOMP or the undersigned.  The manufacturers visited at the RSNA were chosen because their equipment had been seen functioning well in Vietnam.  It is recognized that there are in the market many other manufacturers and models with the same or better quality at less cost.  It is the responsibility of the Government of Vietnam to negotiate the purchases based on quality and cost.  The prices given below are in US Dollars and do not represent at all the cost of these units in Vietnam which have to be negotiated with the Vietnam distributor.  They are given so that they can be used in relative terms.
Equipment for Health Stations

· Health stations should have simple ultrasound units for obstetric work.  A possible unit is a portable machine such as the Aloka Prosound 2, a table-top machine with a black and white display and no Doppler for ~US$20,000.  The next model, with a few more features is the Prosound 6 at ~ US$ 25,000. 
· It is not recommended at this stage that health stations offer x-ray services. However, should some of them decide they need them (for example if they have a high tuberculosis incidence), the World Health Organization recommends the WHIS-RAD, a basic system, currently only produced by Sedecal in Spain under the name of Radiologia, SA.  The cost of this x-ray unit is of the order of ~US$35,000, the same as a simple Shimadzu unit.  Its advantage is that it requires less operator training and it is easier to maintain.  It can be used with computed radiography (CR) phosphors instead of film/screens.  CR has the advantage of producing a digital image that can be sent to the district or provincial hospital for interpretation by a radiologist.  Although originally more costly, CR is less expensive in the long range than building a darkroom and purchasing a film processor, cassettes, and film.  Costs associated with CR are discussed below.  
Equipment for District Hospitals

· District Hospitals should have at least two fixed x-ray units and one portable.  Since they all have 3-phase power, conventional x-ray units such as those provided by Shimadzu will be adequate.  Their cost is of the order of US$35,000.  
· There should be image receptor cassettes of various sizes to radiograph different body part sizes.  Specifically, there is a need for cassettes and films of 8x10 inches and of 10x12 inches (actually for the metric equivalent sizes).

· Rather than purchasing more film/screen cassettes, the image receptors should be computed radiography (CR) plates.  These are phosphors that store the image produced by the x-rays and convert it into a digital image using an electronic system.  This system may process only one plate or be a multi-plate reader like the one that Kien Giang Hospital has.  Multi-plate systems are of the order of US$100,000 to US$190,000, but single-plate readers such as the Fuji Capsula, which have an adequate resolution of 50 microns, may only cost ~US$25,000.  (An automatic film processor is of the order of US$15,000).  There are two Capsula models.  The Capsula X processes 40 plates per hour; the Capsula XLII, 87 plates per hour.  The cassettes are US$500 a piece and the imaging plate, around US$700.  For the workload in the district hospitals, it is estimated that the following cassettes and imaging plates are needed: 1 of 8x10 inches, 4 of 10x12 inches, and 4 of 14x17 inches (or their metric equivalent sizes).  In addition, it is necessary to purchase grids for the 10x12 and 14x17 plates.  The cost of each grid is US$1,000.  A grid ratio of 10:1 may be adequate.  If handled properly, each imaging plate may be able to be exposed 17,000 times.  
· Film printers may be necessary if the CR route is followed.

· The facility 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.  An Aloka unit, such as the Prosound 3500SX, with Doppler and 3D color display is of the order of US$40,000 - 50,000.
· 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. 

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

Equipment for Provincial Hospitals

The objective of the visit was not to assess the needs of provincial hospitals.  However, having seen the radiology department at Kien Giang Hospital, it is recommended that the mammography units at that hospital be replaced by state of the art units.  This is critical, as mammography, because of its complexity, should only be performed at the provincial hospital level.  Appendix 4 shows the requirement list Dr. Van Dom has submitted to the Ministry of Health.
Conclusion

In spite of the very limited time available for the hospital visits and the language barrier of the undersigned, two main results have been achieved: The visiting team, mainly the medical physicists, are now aware of a type of methodology used to evaluate radiology departments, and, based on the information gathered, some concrete recommendations on training and technology have been drawn. 
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Cari Borrás, D. Sc., FACR, FAAPM

Certified by the American Board of Radiology in Radiological Physics and

by the American Board of Medical Physics in Medical Health Physics

Table 1 - Summary of Medical Imaging Services, Ho Chi Minh City and Mekong Delta, Vietnam

	Hospitals   (
	Cho Ray
	Kien Giang
	Kien Luong
	Phu Quoc
	SaDec
	Dong Thap
	Vinh Long
	Hau Giang

	Indicators…(
	

	Population covered
(Number of Inhabitants)
	10

Million
	1.7 – 2
Million
	300 000
	80 000
	103 646
	1 674 840
	1 062 592
	799 144

	Imaging units:

  Radiographic@
Fixed

Mobile / Portable

  Fluoroscopic

  Mammographic

  Processors

Manual

Automatic

  CT scanners

  MRI

  Dental

Intra-oral

Panoramic

Ultrasound

Transducers (MHz)
	7 (6 CR)

2

2

1

0

1

3

2 (1&1.5T)

4 General, 3 Doppler
	2

2

0

1#
0

1

1

1

1
	2 (GE & Shimadzu)

0

0

0

1

0

0

0

General

Aloka

3,5
	1 (Shimadzu)

0

0

0

1

0

0

0

General

Aloka

3,5 & 7,5
	2

3

0

0

Both

1

1
	4

3

0

0

Both

0

1

0


	3

3

0

0

Both

1

1
	1

2

1

1




Table 1 (Cont) - Summary of Medical Imaging Services, Ho Chi Minh City and Mekong Delta, Vietnam

	Hospitals   (
	Cho Ray
	Kien Giang
	Kien Luong
	Phu Quoc
	SaDec
	Dong Thap
	Vinh Long
	Hau Giang

	Indicators…(
	

	Personnel:

  Radiologists

  Radiographers (technicians)

  Assistant student radiographers

  Maintenance technicians

  Medical physicists


	17

53

0

2

1
	8 (6 Drs)
23

2

5

4
	2

2

0

From KG Hospital

idem
	0

2

0

From KG Hospital

idem
	3

7

2

2

0
	2Dr+2BA
6

4

In hospital

0
	4

8

In hospital

0
	1

7

In hospital

0

	Statistics:

..Patients/year (X-Ray)

..Radiological exams/year

  Films/year

Type of film (excl mammo)

Screen type (excl mammo)

Mammo film

Type

Screen

  Patients /year (Ultrasound)
	360 000

950 000

CR: all Kodak GP

7 000

~ 50 000
	(2007)

44 205

37 250

67 316

Khofusi

Digital
Khofusi
Digital
	>2 000

?

?

Fuji Green 2 (30x40) 1 (30x10) 

0 mammo

~600
	(2007)

6 072∆
Fuji Green

HR-U30  4 (30x40)

2HP 2HS 

0 mammo
6 357
	(2007)
35 000

Primax

(30x40, 24x30, 24x13cm)

0 mammo
	(2007)

39 594

  68 360*

81 442

Fuji

0 mammo
	(2008)

  44 892

  73 730**

Fuji

0 mammo
	29 711

28 526

42 642
Agfa

(30x40)


Table 1 (Cont) - Summary of Medical Imaging Services, Ho Chi Minh City and Mekong Delta, Vietnam

	Hospitals   (
	Cho Ray
	Kien Giang
	Kien Luong
	Phu Quoc
	SaDec
	Dong Thap
	Vinh Long
	Hau Giang

	Indicators…(
	

	Maintenance and QA:
..Maintenance Services

Preventive / Repairs only

In House / External

  Written Protocols available

  Technique charts displayed

  Quality assurance program:

By whom / Frequency

Tests


	Yes

Both

Both

Yes

Yes

By Da Lat Nuclear Institute / Yearly
	Both

In house

Yes

No

By Da Lat Nuclear Institute / Yearly
	No

Repairs: KG Hosp.

No

No

No
	No

Repairs: KG Hosp
No
Yes
No
	Both

Yes

Yes
HCMH Center of Nuc Tech Every 2 yr
	Both

Yes

Yes
HCMH Center of Nuc Tech Every 2 yr 
	Both

Yes

Yes
HCMH Center of Nuc Tech Every 2 yr
	Yes

Yes

Yes

By Da Lat Nuclear Institute / Yearly

	Radiation Protection:
  Personnel dosimetry services

  Structural shielding

  Lead aprons/gloves

  Gonadal shields/other

..Pediatric restraining devices

..Resuscitation carts


	Yes

Yes

Yes

Yes

No

Yes
	Yes

Yes

Yes

Y + Jacket

Yes

yes
	Yes

Yes

Yes

Yes
?
?
	Yes

Yes

Yes


	Yes

Yes

Yes

Yes
Yes

Yes
	Yes

Yes

Yes

Yes
Yes

Yes
	Yes

Yes

Yes

Yes
Yes

Yes
	Yes

Yes

Yes

Yes

	Other Information (Specify)

	@ GE, Hitachi, Shimadzu 
	# 

CGR/GE
	
	∆ 08 Stats X: 6 105

US: 7 394
	
	*

X: 62 474

CT: 5 886
	**

X: 69 350

CT: 4380
	


Appendices
1. Shimadzu Technique Chart used in Phu Quoc Hospital

2. Phu Quoc Hospital Statistics

a. 2007

b. 2008

3. Manufacturers Visited at the RSNA

4. Equipment Requirements from Kien Giang Hospital

Appendix 1 - Shimadzu Technique Chart used in Phu Quoc Hospital
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Appendix 2 – 2007 (2a) and 2008 (2b) Phu Quoc Hospital Statistics 
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22[Téng sé chup XQ 6072| 534] 530] 436] 378] 438] 474 605 459 451]. 601|681 485
Téng s6 chup XQ cho BN ngi trii 3476 296 250 281 260 273 205 313 298 264]. 272 484 280
Téng s6 chup XQ cho BN ngoai trii 2596 238 280 155 118 165  269] 292] 161 187| 329 197 205!
23 [Téng s6 siéu 4m céc loai 6357 516| 449] 346] 400 568] 489 605 551 653 626]  569) 585
Téng s8 siéu 4m cho BN ngi triy 1349 69 78 8, 74| 118] 107, 126 136 133 40| 172 120
Téng s6 siéu &m cho BN ngogi tr 5008| 447] 371] 270] 326] 4s0] 382 479 415 520 486]  397] 485
24[Téng sb do ECG 1600 162 251 84 85 85! 101 103 82 86| 132 320! 108
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SO'Y TE KIEN GIANG : CONG HOA XA HOQI CHU NGHIA VIET NAM
BENH VIEN DA KHOA PHU QuUOC Boc 1ap - Ty do - Hanh phuc
Sé: ... /BC-BV Phi Quéc, ngdy ... thang 11 nam 2008
BAO CAO

HOAT DONG BENH VIEN NAM 2008

TONG
CONG

™ NOI DUNG

T12/07 T 1/08 | T 2/08 | T 3/08 | T 4/08 | T 5/08| T 6/08 | T7/08 | T8/08| T 9/08 | T10/08 | T 11/08

1 |Céng sudt gwong bénh 67.97%)| 65.73%| 61.80%| 76.12%| 50.67%)| 70.53% | 65.56%| 78.97%| 79.19%|79.27%| 97.78%| 90.44%| 0.00%
2 |Téng sé lwot kham, diéu tri bénh 63286 5104| 5700 4395| 4919] 6727| 5063 5667| 6411] 5510| 6804| 6986 0|
2a.TS Iuot kham, didu trf bénh cho
nguoi c6 thé BHYT 15090  1171) 1292|  991| 1139| 1382| 1175 _1424| _ 1736| _1402|  1711| 1667 0
2b.TS Iuot kham, diéu trj bénh cho tré
em dudi 6 tudi 11107|  1199| 890 _1059|  744| _ 754| 646 925 1106|722 1505\ _1557) 0
2¢.TS luot kham, diéu trj bénh cho
nguoi ngheo (c6 thé BHYT ) 1278 113|139 -77| 118 129 95 99 109 113 150 136 0
2d.TS Iot kham, diéu trf bénh mién
phi cho déi twong do BV quyét dinh 50 9 9 7 7 4 3 1 0 4 3 3 0
3 |Téng s lwot diéu trj ngoai tri 8 3 2 0 0 0] 0 0 0 1 0 2 0
4 |Téng sé ngay didu trj ngoai tra 18 6 4 0 0 0 0 0 [ 2 0 6 0
5 [Téng s lwgt ngwdi bénh noi tra 6888|  554| 545 614| 482 01| 564 675 683| 680 795 695 0
56.TS lwot NB didu trj ndi tri c6 thé
BHYT. 858 64 71 64 63, 86, 72 107| 91 79 83 78 0
5b.TS luot tré em dudi 6 tudi diéu tri
ngi tra 1467 105 84| 184 67 97 97 134 162|160 201 176 0
5¢.TS luot diu trj bénh cho ngudi
ngheo didu tr tai BY (coithé BHYT) 94 13 6 6 5 1 8 5 8 17 9 6 0
5d.TS luot BN diéu tri noi tra duoc
mién phi do BV xem xét quyét dinh 54 7 9 7 7 4 5 2 3 4 3 3 0
5e.T6ng s6 BN didu trj khoi 5112|  412| 409|  481| _ 350| 469|406 490 520|448 616 511 0
5f.Téng s6 Bn do, gism 1453|  108| 112] 103| 104| 102| 132 157, 141 193 148 153 0





[image: image15.jpg]i
59.T8ng s6 BN khong thay ddi 25 16 25 12 24 19 21 20 30 26 21 0
5h.Tdng sé BN nang hon 56 6 3 2 15 2 5 4 1] 6 4 8 0|

6 |Téng s6 ngay diéu tri ndi tra 20770 2445] 2209] 2649] 1885 2530 2439] 2843] 2046[ 2049] 3520 32856 ‘0
TS nguoi bénh tir vong tai BV. [

7 |Trong d6: 7=7a+7b 28 3 4 3 1 2 3 1) 3 1 2 0
7a.TS6 TV trong 24h déu nhap vién, 22 3 3 2 1 2 2. 1) 2 1 1 S
7b.Tdng sé TV sau 24h nhép vién 6 0 1 1 0 0] 1 o 1 0] 1 0
Tong s6é phiu thujt thipc hién tai [

8 [bénh vign ( tinh tir loai lll tré Ién ) 451 28 39 36 47 48 17 32 32| 38 85 49 0

9 [TS thu thudt thwe hién tai BV 1424 75| 61 65 70| 130] 156 173 146] 175 174 199 0|
Téng sb cas deé tai BV (k& ca phau

10 [thuat 14y thai) 1241  126] 142|119 86| 11| 117 97 83 107 113 140
Sé cas phau thuat 1y thai 224 18 32 24| 18 20 16 18 15| 18 20 25

11 [Ngay BT binh quan 01 BN ngi tra 4.32| 441 422 431 391 422| 432 421 431 434  4.43]  4.68] #DIV/O!
TS tai bién trong didu tri

12 |(12a+12b+12c+12d+12e+12F=12) [} 0 0 0 0 0 0 0 0 0 0 [} 0
12a.846 tai bién do st dung thudc (
nh&m lén ) 0 0 0 0 0 0 0 0 0 0 0 0 0
12b. S6 tai bién do phan ing c6 hai
cua thuéc (ADR) 0 0] 0 0 0l 0 0| 0 0 0 0 0 0
12c. S8 tai bién do truyén méu 0 0 0 0 0 0 0 0 [1] ) 0 0 .0
12d. S6 tai bién do phdu thuat 0 0 0 0 0 0 0 0 0 0 0 0
12e. S6 tai bién do thi thuat 0 0 0 0 0 0 0 0 0 0 0 0
12f. So tai bién vi ly do khac(ghi cu
thé) 0 0 0 0 0 0 0 [} 9 0 0 0 0
Téng s BN chuyén tuyén trén.

13|Trong dé: (13 = 13a +13b) 381 17 45 40 49 30 36 32 30 25 43 34 0
13a. Tng sé BN chuyén tuyén trén
do Bénh Vign quyét dinh 174 8 23 20 23 16 10 17 9 8 21 19 0
13b. Téng s6 BN chuyén tuyén trén
theo yéu céu 207 9 22 20 26 14 26 15 21 17 22 15 0
Téng s BN bj tai nan giao théng.

14/|Trong dé: 984 110 84, 93| 115 98 84 72 99 73 62 94
14a. Chén thwong so nao 39 5| 2 2 7 4| 4 4 3 1 4] 3




[image: image16.jpg]i i

Uso&

14a. 1. CTSN _(tré <61tudi) 3 1 1 0 1 0 0 0 0 0 0 0
14a. 2. CTSN (nir) 9 0 0 0 2 1 3 2 1 0 0 0 0
14b. Da chén thwong 275 26 37 27 30 7 22| 24| 26 24 22 30 0
___114b.1. Da chdn thuong ( tré < 6 tudi) 14 0 0 2 3 2 1 0 4 0 2 0 0
14b.2. Da chén thuong ( nir) 36 5 6 0 7 4 1 2 2 2 4 3] 0
15[Téng sé tai nan lao dong: 512 98| 51 46, 39 36, 42 56| 48 44 27 25 0
15a.T0ng 6 tai nan lao dong ( ni) 137 29 21 18 19 16 3 10 5 9 3 4 0
15b.Téng s6 tai nan lao déng ( nam ) 375 69 30 28 20 20 39 46 43 35 24 21 0
Téng sb Iwgng mau st dung tai BV
16 |( don vj tinh 250ml ) 171 13 1 7 1 38 19 10 12 18 17 15 0
S6 lwong mau do CT hién mau ty
nguyén st dung tai BV 78 9 3 1 2 19 10 2 7 6 9 10 0
17[Téng s6 XN sinh héa | 3676] 289] 301| 251] 271|431 307 441 333 256 358 438 0|
.| Tdng s6 XN sinh hoa chb BN ngi tra 1738|131 1e1|  13e] _132[ 177|149 167| 161|147 158 219 0
Tsé. XN sinh héa cho BN ngoai tri 1938|  158] 140 15| 139| 254 158 274 172|109 200 219 0
18{Téng s XN huyét hoc | 8922) 710] 673] 687] 601] 851] 646] 1016 784] 915] 1007| 1032 0|
Tsé_XN huyét hoc cho BN ndi tru 6142|  507| 507|525 37| _ 515| _ 500] 697 568| 635 640 677 0
Tsé_ XN huyét hoc cho Bn ngoai tra 2780]  203| 166| 162] 230] 336] 146 319 216 280 367 355 0
19[Téng s8 XN vi sinh 1924]  220] 208] 157] 142[ 183 147 158 291 167, 30 221 0
Tong 56 XN vi sinh cho BN ndi trd 337 15 8 10 4 31 8 30 72| 139 0 20 0
Tsé XN vi sinh cho BN nigoai tri ©1587] 205|200 147] 138] 152] 139 128 219 28 30 201 0
20{Téng s8 XN ky sinh tring 3805| 224] 280 303 288 275| 176] 450 378|431 465 535 0
____|TS. XN ky sinh trung cho BN ndi trd 1736 126|  153|  177] 109|143 96, 207 192| 187 177 169) 0
TS. XN ky sinh tring cho BN ngoai tri | 2069 98| 127| 126] 179] 132 80, 243 186 244 288 366 0
21|Téng s XN nuwéc tiéu 1567 174 198 124 134 - 132]  127] 115 130 107 141 185 0
T.56 XN nuc tiéu cho BN ngi tra 973|115 118 83, 77 78] 83 75 62 7 87, 124 0
T.56 XN nuoc tiéu cho BN ngoai trd 594 59 80 41 57 54 44 40[ . 68 36 54 61 0
22|Téng sb chup XQ: Jg¢. 6105 434] 505 530 576] 665 600 581 533] 496 435 750 0
Téng s6 chup XQ cho BN noi tru 3587| 204|  249] 300 _ 371| 405 299 375 308|300 260 428 0
Tdng s6 chup XQ cho BN ngoai tra 2518]  140] 256| 230 205| 260] 301 206 227| 196 175 322 0
23[Téng 6 siéu am cac loai Vb ¢ph | 7394]  615]  768]  703| s586|  776] 723 654 650] 572 602 745 0
Téng s6 siéu m cho BN ndi trd 2036| 152 1es| _128] 195  185] 169 202 150] 170 190|327 9
Téng s6 siéu:4m cho BN ngoai tru 5358| 463] 600 575 391| 591] 554 452 500] 402 412 418 0
24[Téng s6 do ECG 1197]  103] 121 84 90] 128 95, 104 105 101 116 150 0




[image: image17.jpg]Tdng sé do ECG cho BN néi tri

38|

35

40 7

452 22| 41 21 40 9 85 50 .0
Téng sé do ECG cho BN ngoai trii 745 81 80, 63, 52 88, 60, 95 65 30, 31 100 0
25|Téng s XN test HIV 2656| 241| 263] 170 190 319] 230 205 277|209 211 341 0
Ts8 XN test HIV cho BN.n6i tri______ 1633 147|  179|  132| 130| _ 146| 142 138 18] 141 161 199) 0
Tsé XN test HIV cho BN ngoai tri 1023 94| . 84 38 60| 173 88 67 159 68 50 142 0
26 |Téng sé XN HbsAg 2777|  264| 350] 191] 190| 334 250 204 248] 202 236 308 0
Ts6 XN HbsAg cho BN néi tru 1560 139  228|  121] 110|145 135 125| 101] 128 140 188|. 0
Ts6 XN HbsAg cho BN ngoai tri 1217) 125 122 70 80| 189 115 79 147) 74 96, 120 0
27 [Téng s XN HCV 1102 97| 109 55 57 207]  11s, 87 125 65 66 118 0
Téng s6 XN HCV cho BN ngi tri 92 3 8 of - -3 12 4 14 2| 9 13 15 .0
Téng s6 XN HCV cho BN ngoai tris 1010 94| - 101 46 54| 195|112 73 123 56 53 103 0
28 |Tdng sb noi soi TQ- DD-TT 0 0 0 0 0 0 0 0 0 0 0
Téng s8 ngi soi BN ni tra 0 0 0 0 0 0 0 0 0 0 o
Téng s6 néi soi BN ngoai trti 0 0 0 0 0 0 0 0 0 0 0
29|Dich vy kham sivc khoe 5233| 417| 652| 208 536| 658) 405 368 468| 355 600 566 0
30|Kham sirc khoe cdp sb quan ly 701 48 61 13 36| 124 40 27 136 33 25 158 0
*Ly - TV trudc nhép vién 3 0 1 0 0 0 1 0 1 0 0 0 0|
- TV tré so sinh (sinh non, dj dang,| 7 1 0 1 0 0| 0| 2 0 0 0 3 - 0]

Ghi cha: 3

- Thang 12/ 2007 & thang 01- 03 - 05 - 07 - 08 - 10/ 2008. La 31 ngay. ( 31 * 120 = 3.720 ).

- Thang 04 - 06 - 09 - 11/2008. La 30 ngay. ( 30 * 120 = 3.600 )

- Thang 02 /2008. La 29 ngay. (29 * 120 = 3.360)

CAN BO THONG KE

GIAM pOC





Appendix 2c - Phu Quoc Hospital Statistics (12/2007 - 11/2008)

	No.
	Contents
	Total
	12/07
	Jan
	Feb
	Mar
	Arp
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov

	1
	Hospital bed occupancy
	67.97%
	65.73%
	61.80%
	76.12%
	50.67%
	70.53%
	65.56%
	78.97%
	79.19%
	79.27%
	97.78%
	90.44%
	0.00%

	2
	Total No. of exams and treatments
	63286
	5104
	5700
	4395
	4919
	6727
	5063
	5667
	6411
	5510
	6804
	6986
	0

	3
	Total No. of treatments for out-patient- 
	8
	3
	2
	0
	0
	0
	0
	0
	0
	1
	0
	2
	0

	4
	Total No. of treatment days for out-patients
	18
	6
	4
	0
	0
	0
	0
	0
	0
	2
	0
	6
	0

	5
	Total No. of treatments for in-patients
	6888
	554
	545
	614
	482
	601
	564
	675
	683
	680
	795
	695
	0

	6
	Total No. of treatment days for in-patients
	29770
	2445
	2299
	2649
	1885
	2539
	2439
	2843
	2946
	2949
	3520
	3256
	0

	7
	No. of deaths at the hospital
	28
	3
	4
	3
	1
	5
	2
	3
	1
	3
	1
	2
	0

	8
	No. of complicated surgery cases
	451
	28
	39
	36
	47
	48
	17
	32
	33
	38
	85
	49
	0

	9
	No. of total surgery cases
	1424
	75
	61
	65
	70
	130
	156
	173
	146
	175
	174
	199
	0

	10
	No. of newborns at hospital
	1241
	126
	142
	119
	86
	111
	117
	97
	83
	107
	113
	140
	0

	11
	Average No. of days per patient stay in the hospital
	4.32
	4.41
	4.22
	4.31
	3.91
	4.22
	4.32
	4.21
	4.31
	4.34
	4.43
	4.68
	

	12
	No. of treatment complications in the hospital
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	13
	No. of patients referred to a higher level hospital
	381
	17
	45
	40
	49
	30
	36
	32
	30
	25
	43
	34
	0

	14
	No. of patients with traffic accidents
	984
	110
	84
	93
	115
	98
	84
	72
	99
	73
	62
	94
	0

	15
	No. of labour accidents
	512
	98
	51
	46
	39
	36
	42
	56
	48
	44
	27
	25
	0

	16
	Blood units used at the hospital
	171
	13
	11
	7
	11
	38
	19
	10
	12
	18
	17
	15
	0

	17
	No. of  biochemistry test
	3676
	289
	301
	251
	271
	431
	307
	441
	333
	256
	358
	438
	0

	18
	No.of blood tests
	8922
	710
	673
	687
	601
	851
	646
	1016
	784
	915
	1007
	1032
	0

	19
	No. of biology tests
	1924
	220
	208
	157
	142
	183
	147
	158
	291
	167
	30
	221
	0

	20
	No. of virology tests
	3805
	224
	280
	303
	288
	275
	176
	450
	378
	431
	465
	535
	0

	21
	No. of urine tests
	1567
	174
	198
	124
	134
	132
	127
	115
	130
	107
	141
	185
	0

	22
	No. of X-ray exams
	6105
	434
	505
	530
	576
	665
	600
	581
	533
	496
	435
	750
	0

	22a
	No. of X-ray exams for in-patients
	3587
	294
	249
	300
	371
	405
	299
	375
	306
	300
	260
	428
	0

	22b
	No. of X-ray exams for out-patients
	2518
	140
	256
	230
	205
	260
	301
	206
	227
	196
	175
	322
	0

	23
	No. of Ultrasound exams
	7394
	615
	768
	703
	586
	776
	723
	654
	650
	572
	602
	745
	0

	23a
	No. of Ultrasound exams for in-patients
	2036
	152
	168
	128
	195
	185
	169
	202
	150
	170
	190
	327
	0

	23b
	No. of Ultrasound exams for out-patients
	5358
	463
	600
	575
	391
	591
	554
	452
	500
	402
	412
	418
	0

	24
	No. of ECG exams
	1197
	103
	121
	84
	90
	128
	95
	104
	105
	101
	116
	150
	0

	25
	No. of HIV tests
	2656
	241
	263
	170
	190
	319
	230
	205
	277
	209
	211
	341
	0

	26
	No. of HbsAg tests
	2777
	264
	350
	191
	190
	334
	250
	204
	248
	202
	236
	308
	0

	27
	No.of HCV tests
	1102
	97
	109
	55
	57
	207
	116
	87
	125
	65
	66
	118
	0

	28
	No. of fluoroscopic exams
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	29
	Health checks for asymptomatic patients without a record book
	5233
	417
	625
	208
	208
	536
	658
	405
	368
	355
	600
	566
	0

	30
	Health checks for asymptomatic patients who have a record book
	701
	48
	61
	13
	36
	124
	40
	27
	136
	33
	25
	158
	0


Manufacturers Visited at the Radiological Society of North America Meeting December 2008
	Person to contact in Vietnam


	Persons contacted at the RSNA



	Ultrasound Equipment

	ALOKA

Nipon Corporation

6th FI Ford Thanh Long Bldg 105

Lang Ha St. Dong Da

Dist Hanoi, SR of Vietnam

Tel: 84 4 5622587

niponhn@hn.vnn.vn 

	Rena A. Kathreptis

rkathreptis@aloka.com 

	CR Systems & Film/Screens

	FUJIFILM 
Danny Wong

FUJIFILM Hong Kong Limited

Suite 2512-14,25/F, Tower 6, The Gateway
Harbour City, 9 Canton Road, Tsimshatsui

Kowloon, Hong Kong

Tel: 852 2317-0848; Fax: 852 2317-0072

Mobile: 852 6113-0092

dannywong@fujifilmhk.com

	Troy Peters
troy.peters@fujimed.com
Mark Kolmodin

Mark.Kolmodin@fujimed.com 

	WHIS-RAD Units

	SEDECAL 
c/Pelaya,9-13

Pol. Ind. Rio de Janeiro

28110 Algete (Madrid)

Spain
	Ignacio Calderot
icaderot@sedecal.com
Manuel Martinez Alvarez

Mmartinez@sedecal.com


	X-Ray Equipment

	SHIMADZU 
Satoru Nishida

Shimadzu Corporation

Tokyo Office
3, Kanda-Nischikicho 1-chome

Chiyoda-ku, Tokyo 101-8448

Japan

Tel: 81 3 3219 5653; Fax: 81 3 3219 5790
	Satoru Nishida
nsatoru@shimadzu.co.jp


	CR Systems

	XR MEDICAL, Inc
6250 Wayzata Blvd.

Minneapolis, MN 55416

Tel: 1 763 544 2855; Fax: 1 763 544 2820
	Tom Hagen
tom@XRMedical.com
Mobile: 1 612 710 3345


Appendix 4 - Equipment Requirements from Kien Giang Hospital
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Kien Griom

TE KIEN GIANG

TP. Rach gid, ngiy 04 thang 1] nam 2008

W Kinh giri : Nhém Hogt dng Cong nghé y t€ va dao tao.

Hi¢n nay, Bénh vi¢n da khoa Kién Giang 1a bénh vién hang 1, tuy trong thoi gian

via qua duqe trang bi nhidu thiét bj y t€ dé ting cudng khd nang kham va didu trj
bénh nhén trong tinh vi cic tinh 14n cén ké cA nhan dén nuéc ban Cgampuch‘i,:. 16 cho

Tuy vy, Bénh vién ven con thiéu mot s6 trang thiét b y té nén trong viéc kham

chira bénh con gip nhiéu kho khan.

Vi vy, Bénh vi¢n kinh d& nghj Nhém Hoat ddng Céng nghé y t€ va dao tao tai trg

cho Bénh vién mot s thiét bi cép bach sau :

ST I TR t:"g:m[' bSIOO S8 lugng Khoa sir dyng
y X-quang thudng qui 500mmA
(Universal X-ray HF 500mmA) 01 Khoa Chén doén Hinh dnh
2 | My X-quang di dong 250mmA —
(Mobile X-ray 250mma) 01 Khoa Chén dodn Hinh anh
3 i t N
?;:{:;f:&’;:‘::\"’n o o1 Khoa Chén don Hinh anh
4 | HE théng ndi soi mém chdn doan da day,
dai trang, dudng mét
(Flexible Endoscope complete system for 01 Khoa Ngi soi
gastro-Colono  and  ERCP  [include H
videoscope]) . |
§ | Méay chyp ﬁ&}ﬂp v&ng mac 3D (OCT) o1
(Optical coherence romography — OCT)
6 | Méy Siéu dmmal A+B o1
(A-B Ultrasound apparatus for eye)
7 [LaserZag — 01
§ | HE thing méy Xa trj ép sét liu cao
(High dose=tate, after loading for 01
brachytherapy)

Kinh mong Nhém Hoat ddng cong nghé y té vi dio tao xem xét=dé tai tro cho

Bénh vién céc thiét bj tréa.

Nelgil.
« Nhu trén;
-Luu VT,

Xin chén thanh cim on va trén trong kinh chao.
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� Food and Agriculture Organization of the United Nations, International Atomic Energy Agency, International Labour Organisation, Nuclear Agency of the Organisation for Economic Co-operation and Development, Pan American Health Organization, World Health Organization. International basic safety standards for protection against ionizing radiation and for the safety of radiation sources. Vienna: International Atomic Energy Agency; 1997. (Safety series 115).


� C. Borrás, ed.  Organization, Development, Quality Control and Radiation Protection in Radiological Services  - Imaging and Radiation Therapy.  Washington DC: Pan American Health Organization / World Health Organization; 1997.
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