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                                      ២២      អនក                     
  លលើ       ។        ២០                                      ៤២៤                
 ០០.០០០                                              ៨ ៧               
 ០០.០០០                              ៦៣                ០០.០០០    
(          WHO ឆ្ន ាំ២០ ២ ) ។               HIV (sero-prevalance)                      
   ៦.៣% ( NTP Cambodia 2009 ) ។  

           ត            ន ៍                            ត    ត          
(NTP)       ត        ទ្ធ     DOTS             ៩៩៤            ត                  រ     
 ណ្ឌ ល               ។              ទ្ធ     DOTS         
                                        ត                 ៥  ២         ៩៩៤ 
   ត        ២៤៣៤          ២០០២              ៣៩៦៦៧        ២០  ។ 

                     CENAT/JICA National TB Control Project              
        ត    ត                                                                          ។ 
     ០                                                 ត    ល់     ២៦៦៨ 
       ២០០២    ត        ៧៦៨៦       ២០  ។ 

 
ត       ត  ត                                                              

               វនិិចឆយ័      ត               ត                                    
                         ត                                         
   ត  ៣                ត                           (NTP Guideline 2004)។ 
              ត   ត  ត           ត                            ត            
ត                    ត                   ។ 
                                   ២                                         
                     ៥៦%                    ៧៧%                
                                                                       ត       
                ៥៦០                                            ២៧           
                          ០០ ០០០         ៥            )។ 

                  ត  ត                                        ត  ត 
                             ត  ត                         ត            
                                 ។                                     
   ត                                                          ត  ត             ត 

                                វនិិចឆយ័      ត                           
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       ត            ។ យុទ្ធ                                            ររួរ 
ពិនិរយ               (IQC)                                   វាយរម្មល 
               ( EQA )                       ត                 
        ត  ត(EQA)។ (          )        

 
 
២.     ត                          
២.       ត              
                                      រ               ត                          
                               ។                     (PHD   OD)          
    ត  ត(                                     ,                                    
               ICU                     OPD)                ត  ត          រ     
      ។(       ២)  
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២ ២            
            ត  ត             ត  ត               នឹ     ត              

               ត  ត                                                          
                                                                               ត 
          ។   

 
៣                   

                  ត            ត              ត                        ត    
រហ័ស (Rapid Assessment)     ត       ត    ។             ថ្នន ក ់ ត (PHD/OD)           
              ។ លោយមានកិចចសហការជាមយួ     ត (CENAT)             ថ្នន ក ់ ត  
ទ្ទួ្លខុសររូវកនុងការលរៀបចាំការវាយរម្មលលនេះ លោយលរបើរាស់បញ្ជ ី ររួរពិនិរយសតងោ់រ (Standard 
Checklist) ។       ) 
 

ការលរៀបចាំ                              ត  ត  
(Preparation of CXR equipment / accessory devices)       

-               X-ray          
-         ត              
-                 ត     (kV 220)  
-                   ត  ត      ត    
-                       ត  ត                   ត  ត                  
-                                   ត  ត                
-            ត  ត               ត                      

          ត  ត…) 
-                                     
-                  X-ray               
-     ត                     
-      ……………………………………………………………………  
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Table 1: Checklist for improving of quality CXR 

 
 
៤                         ត  ត 
 លដើមបសីាំលរចលៅលលើការររួងពិនិរយគុណ្ភាពរូបថរសួរលោយានលអ ការចូលរមួសហការណ៍្ពី  
អនកអភាិលរលបង របធាននមនទីរលពទ្យនិងភសតុតាង  រកុមរគូលពទ្យ និង អនកបលចចកលទ្សវទិ្យុសាស្រសត ររូវានផតល់ 
អនុសាស្រសតចូលរមួយ៉ា ងសាំខាន។់ វធីិសាស្រសត២សាំខានក់នុងការលធវើលោយសាំលរចនូវគុណ្ ភាពរូបថរសួរគឺ ១) 
ការររួរពិនិរយគុណ្ភាពផ្ផនកខាងកនុង និង ២)  វាយរម្មល               ។ 
 
៤     ររួរពិនិរយ                (IQC)  
 IQC គឺជាការបលងកើនគុណ្ភាពម្នការថរសួរលៅកនុងផ្ផនករូបភាព តាមរយេះសកមមភាព ការងារ 
របចាំម្ថៃម្នលសវាកមមផ្ចកចយលៅកនុងមនទីរលពទ្យផ្ដលសថិរលរកាមការ បញ្ជជ រលោយរកុមអនក បលចចកលទ្ស 
វទិ្យុសាស្រសត និង រកុមរគូលពទ្យ។ សកមមភាពបលចចកលទ្សសាំខាន ់គឺ ររូវានសលងេប ខាងលរកាម៖ 
 
៤              

   ត  ត            ម្នរូបថរសួរ 
     ២             ត  ត            ។        ត             

            X-ray   ត   ត                          ត    ។  ២     ត  ត ត   ត       



5 
 

                             ត  ត                                Handbook. 
      ២) 

 
  សាា ល់ពី     លអម្ន    ត  ត 
រូបភាពទី្៣(ហវីលគាំរូ) គឺររូវានលរបើលដើមបលីធវើការលរបៀបលធៀប ជាមយួគុណ្ភាពហវីល ផ្ដលានថររចួ 

និងតារាងទី្៣ ានចងអុលបងាា ញ លៅតាមរាំបនផ់្ដលលលើកយកជាលោលសាំខាន ់ លៅកនុងគាំរូ CXR 
ផ្ដលជាសញ្ជា ររឹមររូវកនុងការវាយរម្មលលោយរាកដថ្ន ហវីលរូបថរសួរលនេះមានគុណ្ភាពលអ។          
    ត  ត    ត                      ត  ត                       សាំរាបក់ារងារលរៀល់ម្ថៃ ។ 
ររូវរាកដថ្នគុណ្ភាពហវីលគឺោចទ្ទួ្លយកាន (រិចបាំផុរ គឺមានគុណ្ភាពមធយម) សាំរាបក់ារបកផ្រប។ 

 
ការលធវើការវាយរម្មលគុណ្ភាព        ត  ត 
បលងកើនការវាយរម្មល ម្នហវីលថរសួរសនលឹកលផទៀងផ្ទទ រក់ារវាយរម្មលគុណ្ភាពហវីលរូបថរសួត ររូវ 

ានលរបើសាំរាប ់ ការវាយរម្មលលៅលលើគុណ្ភាពហវីលលោយលផ្ទត រសាំខានល់ៅលលើ៦ចាំនុច ១) ការកររ់តា
អរតសញ្ជា ណ្សាំរាបអ់នកជាំងឺ ២) ការលរៀបចាំសាថ នភាពអនកជាំងឺ ៣) ដងសីុ់លរ ៤) កុងរតាស់ ៥) ភាពមុររសួច 
និង ៦) ោទី្ហ្វវ ក។់សូមោនលសៀវលៅHANDBOOK សាំរាបព់រម៌ានលាំអិរ លៅលលើ 
ការលរបើរាស់សនលឹកលផទៀងផ្ទទ រល់នេះ។ 

 
ការតាមោនកររ់តាគុណ្ភាពហវលីរូបថរសួរ 
      ត ត    ត (តារាងទី្១)  ត        រាស់ជារបចាំ         ត              

                X-ray,     X-ray,           ត។ល។ ទ្ាំរងម់្នការចុេះបញ្ជ ី និងការសរលសររាយ
ការណ៍្ជាសតងោ់គួរររូវានបលងកើរលឡើង លដើមបលីធវើការចុេះបញ្ជ ី និងការសរលសររាយការណ៍្ ពីសកមមភាពថរ
សួរផ្ដលបញ្ចូ លទាំងពរម៌ានម្នរបជាសាស្រសតការលធវើលរាគវនិិចឆយ័ផ្ផនកវទិ្យុសាស្រសត និងនិន្នន ការម្នហវីល
រូបថរសួរ។ 

 
មា៉ា សីុ CXR និង     បរកិាេ ផារផ់ាង ់
ររូវបញ្ជជ កល់ោយានលទ្ៀងទរថ់្ន មា៉ា សីុន X-ray និងសាំភារៈបរកិាេ ទាំងអស់គឺមានដាំលណ្ើ រ ការលអ។ 

ឩបករណ៍្បញ្ជច ាំងហវីល និងហវីលគាំរូ គឺោចលរបើរាស់ាន លៅតាមផ្ផនកវទិ្យុសាស្រសត។ លលើសពីលនេះ 
ថ្នមពលអគាីសនី(២២០Kv/ ៥០Hz)គឺមានលសថរភាព។ 
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តារាងទី្២៖  លរើររូវលធវើដូចលមតចលដើមបីលោយការថរសួរមានគុណ្ភាពលអ? 
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៤  .២       របចាំម្ថៃៈ 
                               ត  ត                            

                         ine in e n l    li     n   l)        រ               ។ 
សកមមភាពសាំខាន់ៗ  ររូវានសលងេបខាងលរកាមៈ 
១)     ត                  ត                    X-ray                
      ត   ត                  ។ 
២)     ត                ត  ត                             ត         
        ត                ត  ត                    Handbook និង 
    សនលឹកលផទៀងផ្ទទ រស់ាំរាបក់ារវាយរាំម្លគុណ្ភាពហវីល      ៤) 
៣)  ត    ត    ត                            បលចចកលទ្ស ត  ត          
                ល    ត  ត                           ។ 
៤) បលងកើនការពិភាកា លដើមបអីភវិរតនគុ៍ណ្ភាពហវីលរូបថរសួរ តាមរយៈ  
     ការរបជុាំសាំខាន់ៗ ជារបចាំ។ 
 
 
៤ ២   វាយរម្មល                            (EQA) 
EQA ររូវានលរៀបចាំលឡើងតាមរយៈ                 ត                       
                       ត  ត(PRW) ផ្ដលានលរៀបចាំចរផ់្ចងលោយអនកអភាិលរលបងថ្នន ក់
លខរត និងអនករគបរ់គងរលបងថ្នន កជ់ារិ។ 
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តារាងទ្៣ី៖ របូថរសួរផ្ដលមានគុណ្ភាពលអជាធមមតាររូវមានលកេណ្ៈដូចខាងលរកាម៖ 
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រូបភាពទ្៣ី៖ គាំរូហវលី CXR 
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      ៤ 
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តារាងទី្៤៖ តារាងវាយរម្មល 
 
 
 
 
 
 
 
 

  
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

៤ ២             
              

            ត  (រកុមរគូលពទ្យនិងអនកបលចចកលទ្សវទិ្យុសាស្រសត)               
ថ្នន ក ់ ត (PHD TB supervisor) ររូវានចូលរមួកនុង          ត          
                                     ត  ត(PRW)។ រកុមបលចចកលទ្ស មានការទ្ទ្ួល 
ខុសររូវកនុង ការលរៀបចាំ                   ត                        ត  ត និង 
ររូវរាកដថ្នលរៀងរាល់ PRW គឺរបរពឹរតិលៅានលអ និងមាន អរថរបលយជន ៍ សាំរាបអ់នក ចូលរមួ 
រពមទាំងលសវាកមមរបស់ោរ។់ 

សនលឹកផផទៀងផ្ទទ ត់សំរាប់ការវាយតំលល 
សផងេបសនលឹកផផទៀងផ្ទទ ត់សំរាប់ការវាយតំលល 

១) សនលឹកផផទៀងផ្ទទ ត់លនគុណភាពហ្វលីថតសួត 
 ១. អតតសញ្ញា ណរបស់អនកជំងឺ(Identification):  លអ = ១,  មធយម= ២,   អន់= ៣ 
 ២.ការផរៀបចំស្ថា នភាពអនកជំងឺ(Positioning):    លអ = ១,  មធយម= ២,   អន់= ៣ 
 ៣.ដង់សីុផត(Density):                                   លអ = ១,  មធយម= ២,   អន់= ៣ 
 ៤.កុងត្រាស់(Contrast):                                 លអ = ១,  មធយម= ២,   អន់= ៣ 
 ៥.ភាពមុតស្សចួ(Sharpness):                       លអ = ១,  មធយម= ២,   អន់= ៣ 
 ៦.អាទីហ្វវ ក់(Artifasts):                                 លអ = ១,  មធយម= ២,   អន់= ៣ 
លទធផលៈ 
 ពិនទុកសរបុៈ..............................................(៦-១៨) 
 លអត្របផសើរៈ ៦-៧ 
 លអៈ           ៨-១១ដដលគ្មា នចំនុច “អន់/មាន” 
 មធយមៈ       ៨-១៣ ដដលមានចំនុច២“អន់/មាន” ឬតិចជាងផនេះ 
 អន់ៈ           ១៤-១៨ ដដលមាន៣ចំនុច “អន់/មាន” ឬផត្រចើនជាងផនេះ 
 ការផតល់អនុស្ថសន៍ 
  
២)សនលឹកផផទៀងផ្ទទ ត់លនការបក់ដត្របហ្វលីៈ 
 មនទីរផពទយបដងអកកនុងតំបន់ៈ ១)......................២)........................៣).................. 
 ត្រកុមអនកបផចេកផទសៈ        ១)......................២).........................៣).................. 
 ការផតល់អនុស្ថសន៍ៈ       
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       ២   ផ្ដលជា            ញឹកញាប ់        ត                  រលពទ្យ      
 ត    អលញ្ជ ើញលោយ      កនុងPRW។ សកមមភាព និងបទ្ពិលសាធន ៍ររូវានទមទរលោយមាន 
រពមទាំងសមាជិកចូលរមួរិចជាង ២០ន្នកក់នុងសិកាេ សាលាលនេះ។  
 
                   ត  ត 
                         ៣              ត    រ ឺ           ត  ត  ។ 
ផ្ផអកលៅលលើ សនលឹកលផទៀងផ្ទទ រក់ារវាយរម្មលហវីលរូបថរសួរ រគបហ់វីលរូបថរសួរ ទាំង៣ 
ររូវានវាយរម្មលលោយខលួនឯង មុនលពលយកហវីល ទាំងលន្នេះ លៅកនុងសិកាេ សាលា (PRW)។ 

        ញ្ជច ាំ      ហវីលគាំរូ និងសាំភារៈលផេងៗ 
ទាំងឩបករណ៍្បញ្ជជ ាំងហវីល និងហវីលគាំរូររូវានលរបើរាស់ជាចាំាចក់នុងការវាយរម្មលគុណ្ភាព
ហវីលរូបថរសួរ។ ទ្ាំហាំម្នឩបករណ៍្បញ្ជច ាំងហវីល ររូវានលរបើរាស់កនុងការ បញ្ជជ ាំង ហវីលយ៉ា ង 
រិច២ហវីល(ោច៣ រ៤ឺហវីល)។សនលឹកលផទៀងផ្ទទ រក់ារវាយរម្មលហវីលរូបថរសួរ និងលសៀវលៅការធានន្ន 
គុណ្ភាពម្នការថរសួរ គួរផ្រានលរៀបចាំ។ 

 
៤ ២.២          PRW  
                                                           ត     
                        ត                ត  ត PRW)។        ២ 
          ៤)។  
                      ត                  ៖ 
 )                           ច                              ត          
                ត  ត។ 

                    ,                                    
         )។ 

                                            ត  ត     
                ត ត    ត                  ត  ត។ 

                                                      
                           ត                          
        ត                              ន ៍            
       ត )។ 

២)               PRW                                         ន ៍ 
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      ៥         ៦) 
                      PRW): 

                ត  ត                        ។ 
                                 PRW) ។ 

៣)   លលើ                      ត  ត 
             ៥         ៧ ៥                  ០)។ 

            ត                              ត              
      ៤) 

                      ត           ត  ត                      ត  
        ត           ត  ត            ត ។ 

                                              ន។៍ 
៤)                                        ន)៍                         
        ។ 

                       PRW     
             ន ៍
                               

 
៥.                                   ត  ត 

លដើមបបីលងកើនសមរថភាពកនុងការលធវើលរាគវនិិចឆយ័ម្នជាំងឺរលបងលោយផ្ផអកលៅ លលើហវីលរូបថរសួរ
ការសហការណ៍្រវាងអនកអភាិលរលបង,រគូលពទ្យនិងអនកបលចចកលទ្សCXRគឺជា ការផតល់អនុ សាសន ៍
យ៉ា ងសាំខានប់ាំផុរ។ 
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៥.                        (IQC) 
 IQCគឺជាការបលងកើនគុណ្ភាពម្នការបកផ្របហវីលរូបថរសួរតាមរយៈសកមមភាពជាទ្ាំលាប់
 ម្នការបាំលរ ើលសវាលៅកនុងមនទីរលពទ្យ ផ្ដលររូវានអនុវរតនល៍ោយ អនកបលចចកលទ្សCXR  
 និងរកុមរគូលពទ្យ។ 

ការអនុវរតនប៍លចចកលទ្សជាកល់ាករ់រូវានសលងេបដូចខាងលរកាមៈ 
 

 ៥. .          
 រកុមការងារបលចចកលទ្ស(TWG): 

លៅកនុងមនទីរលពទ្យនិមយួៗ TWGគួរផ្រររូវានបលងកើរលឡើង លដើមបផី្ចករ ាំផ្លក និងជួយ ោន  
លៅវញិលៅមក កនុងបញ្ា លាំាកម្នការបកផ្របហវីលរូបថរសួរ(CXR)។ TWG រមួមាន 
អនកអភាិលជាំងឺរលបង, របធាននមនទីរលពទ្យ, រកុមរគូលពទ្យជាំងឺរលបង, រគូលពទ្យផ្ផនកជាំងឺទូ្លៅ, 
រគូលពទ្យជាំន្នញផ្ផនកកុមារ, រគូលពទ្យផ្ផនកសលស្រងាា េះបន្នទ ន ់និងរគូលពទ្យផ្ផនកពិលរោេះជាំងឺលរៅ។ 
 

 ហវលីCXRផ្ដលមានគុណ្ភាពលអ 
លៅមុនលពលោនហវីលCXR, រគូលពទ្យររូវផ្រចាស់ថ្ន ហវីលលន្នេះមានគុណ្ភាពោច 
ោនាន(យ៉ា ងលហ្វចណាស់ររឹមគុណ្ភាពមធយម)។ រគូលពទ្យររូវផតល់ពរម៌ានររលប ់ 
លៅអនកបលចចកលទ្ស អាំពីគុណ្ភាពទបម្នCXR លដើមបលីធវើការបលងកើនគុណ្ភាព។ 
 

 លរជើសលរ ើសហវលីផ្ដលពិាកកនុងការបកផ្រប  
                    ត  ត          (PRW)រគូលពទ្យលរជើសលរ ើសយកហវីល៥ផ្ដលមាន 
ការពិាកកនុងការបកផ្រប                ។                          ត         
            ត                             ត                  ត         ត     
         ត                  ត                                    ។ 

                               ត  ត 
ឧ     លនេះ ររូវានលរបើរា សាំរាប ់ ត   និងលធវើការោនម្ន             ត  ត
(CXR)។ឧ     បញ្ជច ាំ        គាំរូហវីលរូបថរសួរ គួរផ្រានលរៀបចាំទុ្កលៅកផ្នលងផ្ដលអនក
លធវើការលលើកបងាា ញហវីលានអងាុយ។ 
 

 ៥  .២       របចាំម្ថៃៈ 
                               ត  ត                                
                    ine in e n l    li     n   l)                      ។ 
សកមមភាពសាំខាន់ៗ  ររូវានសលងេបដូចខាងលរកាម 
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១) ររូវររួរពិនិរយគុណ្ភាពហវីលថរសួរCXR មុនលពលលធវើការោន, របសិនលបើ គុណ្ភាពទប 
រគូលពទ្យររូវផតល់ពរម៌ានររលបល់ៅអនកបលចចកលទ្ស សាំរាបល់ធវើការ បលងកើនគុណ្ភាព។ 

២)ោនហវីលថរសួរCXR លោយខលួនឯងជារបចាំម្ថៃ លោយផ្ផអកលលើ ឯកសារលយង 
សាំភារៈសិកា,សាំភារៈលផេងៗ រលឺធវើការបងាា ញពីហវីលផ្ដលពិាកបកផ្របជាមយួ រកុមការងារ 
   TWGសាំរាបល់ធវើការពិភាកាសាំលរច។ 

៣) បផ្នថមការពិភាកាអាំពីការបលងកើនសមរថភាពលធវើលរាគវនិិចចយ័ម្នជាំងឺរលបងយ៉ា ងលទ្ៀង   ទរ ់ 
រតឺាមរយៈ ការរបជុាំពិលសសម្នTWG។ 

 
៥.២   វាយរម្មល              ម្នCXR(EQA) 
EQAគឺានលរៀបចាំតាមរយៈ PRW លរកាមការលរៀបចាំចរផ់្ចងលោយ អនកអភាិលរលបងថ្នន ក ់លខរត 
និងCENAT។  

 ៥.២.           
              
            ត (រកុមរគូលពទ្យនិងអនកបលចចកលទ្សវទិ្យុសាស្រសត)                ថ្នន ក ់ ត  PHD 
TB supervisor) ររូវានចូលរមួកនុង          ត                        
                      ត  ត(PRW)។ រកុមបលចចកលទ្សមានការទ្ទួ្ល ខុសររូវកនុង 
ការលរៀបចាំ                 ត                          ត  ត និង ររូវរាកដថ្ន
លរៀងរាល់ PRW គឺរបរពឹរតិលៅានលអនិងមានអរថរបលយជនស៍ាំរាបអ់នកចូលរមួ រពមទាំង
លសវាកមមរបស់ោរ។់ 
             
       ២   ផ្ដលជា            ញឹកញាប ់       ត                   រ     
       ត    អលញ្ជ ើញលោយ      កនុងPRW។ សកមមភាព និងបទ្ពិលសាធន ៍ ររូវានទមទរ
លោយមាន រពមទាំងសមាជិកចូលរមួរិចជាង ២០ន្នកក់នុងសិកាេ សាលា លនេះ។ 
                   ត  ត  
ហវីលផ្ដលពិាកបកផ្រប ចាំនួន៥ លៅ៧ហវីល ររូវានលរជើសលរ ើសពីមនទីរលពទ្យ។ 
ផ្ផអកលលើឯកសារសិកា ឬបទ្ពិលសាធនក៍ារងាររបស់រគូលពទ្យ ហវីលទាំង៥ឬ៧ររូវានលធវើការ 
វាយរម្មលលោយរគូលពទ្យផ្ទទ ល់ មុនលពលយកហវីលទាំងលន្នេះ លៅកនុងសិកាេ សាលា(PRW)។ 
លលើសពីលនេះ ឯកសារពរម៌ានលវជជសាស្រសត (របវរតិជាំងឺរបស់អនកជាំងឺ, និងលរាគសញ្ជា ) 
របស់អនកជាំងឺផ្ដលពាកព់ន័ធនឹងហវីលថរសួរ គួរផ្រានកររ់តាទុ្ក។ 

       បញ្ជច ាំ      ហវីលគាំរូ និងសាំភារៈលផេងៗ 
ទាំងឩបករណ៍្បញ្ជជ ាំងហវីល និងហវីលគាំរូររូវានលរបើរាស់ជាចាំាចក់នុងការវាយរម្មល 
គុណ្ភាពហវីលរូបថរសួរ។ ទ្ាំហាំម្នឩបករណ៍្បញ្ជច ាំងហវីល ររូវានលរបើរាស់កនុងការ បញ្ជជ ាំង 
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ហវីលយ៉ា ង រិច២ហវីល(ោច៣ រ៤ឺហវីល)។សនលឹកលផទៀងផ្ទទ រក់ារវាយរម្មលហវីល រូបថរសួរ 
និងលសៀវលៅការធានន្នគុណ្ភាព ម្នការថរសួរ គួរផ្រានលរៀបចាំ។ 

 ៥ ២.២សកមមភាព          រយ                                          
   ល ត  ត៖ 
                                                          ត        
                     ត                ត  ត PRW)។ 
        ២           ៤) 
                      ត                    
 )                           ច                               ត          
                ត  ត។ 

                                                        
         )។ 

                                            ត  ត     
                ត ត    ត                  ត  ត។ 

               ច                                       
                           ត                          
        ត                              ន ៍            
       ត )។ 

២)               PRW                                          ន ៍។ 
                                   

      ៥         ៦) 
                      PRW): 

                ត  ត                        ។ 
                                 PRW)។ 

៣)   លលើ                      ត  ត        ៥         ៧ ៥              
    ០)។ 

            ត                              ត              
      ៤) 

                                   ត      ។ 
                                                          

        ត                      ។ 
                                                 ន ៍។ 
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៤)                                        ន)៍                         
        ។  

                       PRW    ។ 
             ន។៍ 
                              ។ 

៦- ការររួរពិនិរយ និងការវាយរម្មល  
៦.១-កាំណ្ររ់តា និងរាយការណ៍្  

- ការចុេះល ម្ េះ CXR ៖ CXR ររូវានបលងកើរលឡើងលដើមបីតាមោនសកមមភាពរបចាំម្ថៃ របស់ផ្ផនក 
CXR ។ ទិ្នននយ័ និងការចុេះល ម្ េះរមួមាន៖ ល ម្ េះ លភទ្ ោយុ ោស័យោា ន របស់អនកជាំងឺ និង 
លទ្ធផលម្នការបកផ្របហវីល CXR ជាលដើម...ល ។ 
- រាយការណ៍្ ត  ត (CXR) ៖ រាយការណ៍្ ត  ត (CXR) ររូវាន បលងកើរ 
លឡើងលដើមបីវាយរម្មលលៅលលើ សកមមភាព ផ្ផនក          (CXR) របចាំផ្ខ ឬររីមាស ។ 

៦.២- ការងារអភាិល ៖  
ការងារអភាិលលលើសកមមភាព  CXR គួរផ្រររូវានបញ្ចូ លលៅកនុងសកមមភាព ការងាររលបងទូ្លៅ ។ 

 
៧ បទ្ពិលសាធន ៍និងលមលរៀនផ្ដល      ពី  តត    ពីរៈ  
៧   សាវតា និងការរបឈម 
 លៅកនុងរបលទ្សកមពុជា លរាគវនិិចឆយ័ម្នជាំងឺរលបងសួរ កាំហ្វកអ់វជិជមានររូវលធវើលឡើងលោយការ ថរសួរ 
(CXR)មានសាន មមនិធមមតាផ្ដលដូចោន ជាមយួនឹងរលបងសកមម បន្នទ បពី់ពិនិរយកាំហ្វកល់ឃើញ អវជិជមានយ៉ា ង 
រិច៦ឡាម និងោម នការលឆលើយរបលៅនឹងការលរបើអងទី់្យយូទិ្ច(Antibiotic) ។  
 ផ្រលទេះបីជាយ៉ា ងណាកល៏ោយគុណ្ភាពម្នហវីល ត  ត CXR) ទាំងផ្ផនករូបភាព និងការបកផ្រប 
ហវីលថរសួរគឺកាំពុងមានសកមមភាពសកមម (Challenging) ។  
 លដើមបីបលងកើនគុណ្ភាព កមមវធីិម្នសិកាេ សាលាពិនិរយលឡើងវញិ លដើមបីបលងកើនគុណ្ភាពរូបភាព 
និងការបកផ្របហវីល តសួរ (PRW) ររូវានបលងកើរ និងសរមបសរមួលលៅកនុងលខរតគាំរូចាំនួន២គឺ៖ 
លខរតតាផ្កវ និងមនទីរលពទ្យបផ្ងអកជនបទ្ (RH) ចាំនួន៥ លៅកនុងលខរតកាំពងធ់ាំជាមយួមនទីរលពទ្យបផ្ងអក ជនបទ្ 
(RH) ចាំនួន៣ ចបត់ាាំងពីឆ្ន ាំ២០១០ ។  
៧ ២.       អនតរាគមន ៍(Intervention)  
 លៅកនុងសិកាេ សាលា (PRW) (រូបភាពទី្៤ និង៥) អនកបលចចកលទ្ស CXR មាន ក ់ និងរគូលពទ្យ 
២ន្នកជ់ាមយួនឹងហវីលធមមតាផ្ដលមានគុណ្ភាពលអចាំនួន៣ និងហវីលផ្ដលពិាកកនុងការបកផ្រប ចាំនួន៥ 
ផ្ដលមកពីមនទីរលពទ្យបផ្ងអកនីមយួៗររូវានអលញ្ជ ើញលោយចូលរមួ។ ហវីលនីមយួៗររូវាន 
បងាា ញលោយរគូលពទ្យខលួនឯងផ្ទទ ល់ លហើយនឹងររូវានលលើកបងាា ញលោយរកុមអនកបលចចកលទ្ស (Panel 
Team) បផ្នថមលទ្ៀរ។ រកុមអនកបលចចកលទ្សរមួមាន៖ រគូលពទ្យ និងអនកបលចចកលទ្សCXR លៅកនុងរាំបន ់
និងមកពីថ្នន កជ់ារិ។ គុណ្ភាពម្នCXRររូវានវាយរម្មលលោយលរបើរាស់តារាង វាយរម្មល (Assessment 
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Sheet Handbook-2008) ផ្ដលមានផ្ចកជាចាំណារថ់្នន ក ់ “លអរបលសើរ លអ មធយម និងលខាយ” ។ 
ចាំផ្ណ្កការបកផ្របហវីលថរសួរររូវានលធវើការវាយរម្មលជាមយួនឹងការលធវើ 
លសចកតីសលរមចចុងលរកាយជាលកេណ្េះលោលលៅជាមាររោា ន (Standard Target) លោយកាំណ្រ ់“ ររឹមររូវ 
(True) ឬមនិររឹមររូវ (False) “ ។ ទិ្នននយ័ររូវានរសងយ់កពីផ្ខកញ្ជា ឆ្ន ាំ២០១០ ដល់ ផ្ខមនី្នឆ្ន ាំ២០១២ ។ 
៧.៣ លទ្ធផល និង         ផ្ដល    ាន  
 ចាំនួនហវីល ត  ត CXR ផ្ដលានវាយរម្មលលោយរកុមអនកបលចចកលទ្ស(Panel Team) គឺ ២៨, 
២៤,៣៧,២៩,៣៧ និង៣០ ចបពី់PRW លលើកទី្១ កនុងផ្ខកញ្ជា ឆ្ន ាំ២០១០ រហូរដល់ PRW 
លលើកទី្៦កនុងផ្ខមនី្ន ឆ្ន ាំ២០១២ តាមលាំោបល់ាំលោយ (តារាងទី្៥និងទី្៦)។ លទ្ធផលលអរបលសើរ ឬ 
លអម្នគុណ្ភាពហវីលCXR មានការលកើនលឡើងពី៦៤%លៅកនុងផ្ខកញ្ា ឆ្ន ាំ២០១០ លៅ៧៧%លៅកនុង 
ផ្ខមនី្នឆ្ន ាំ២០១២ ។ លលើសពីលនេះលៅលទ្ៀរការបកផ្របហវីលថរសួរានររឹមររូវមានការលកើនលឡើង 
ពី៥៣%លៅកនុងផ្ខកញ្ជា  ឆ្ន ាំ២០១០ ដល់៨៧% កនុងផ្ខមនី្ន ឆ្ន ាំ២០១២ ។ មានកតាត សាំខាន៣់ ផ្ដល 
ជាកនលឹេះម្នការលជាគជយ័លៅកនុងបទ្អនតរាគមនល៍នេះ ៖ 
 ១- ការខិរខាំរបឹងផ្របងកនុងការលរៀបចាំ PRW (Well-organized effort of PRW)  
 ២- ភាពជាអនកដឹកន្នាំម្នរកុមបលចចកលទ្ស (leadership style of Panel Team)  
 ៣- ការលបតជាា ចិរតម្នសមាជិកចូលរមួកនុងការបលងកើនគុណ្ភាព  

     (Commitment of Participants to the quality improvement)  
៧.៤.សននោិា ន 
 សិកាេ សាលា    ត                                             ត  ត(Peer 
Review Workshop)  គឺមានរបសិទ្ធភាពលអរបលសើរកនុងការជាំរុញលោយមានការ្នលៅដល់ការ បលងកើន 
គុណ្ភាព ម្នCXRទាំងកនុងផ្ផនករូបភាព និងការបកផ្របហវីលសរមាបជ់ាំងឺរលបងកាំហ្វកអ់វជិជមាន លោយការបក 
ផ្របហវីលថររូបសួរលៅមាន កាំររិលៅលឡើយ ។ ដូលចនេះកមមវធីិជារិកាំចររ់លបង គួរផ្រលធវើបទ្អនតរាគមន ៍
លោយានទូ្លាំទូ្លាយរគប ់រាំបន ់។ 
៧.៥.     ០    ៖  ០           ត                             ត         
   ត                )         ២០ ០       ២០ ២។                 ត    
                      ២      ៦      ត            ។ 
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Case 1: Normal film 

KTR1-2011 

Finding(s) Recommendation 

1. Image quality: 
Score: 10 (good) 
- ID: Good  
- Position: good  
- Density: Fair  
- Contrast: Fair  
- Sharpness: Fair  
- Artifacts: Slight   

- Please avoid the high 
density which caused 
by excessive kV++ 
and/or mA and 3) 
exposure time is too 
long. 
- Check 8.1, 8.2, 8.3 
and 8.4 for improving 
CXR film 

2. Interpretation by 
Local readers: 
Normal 

Recommended by 
PRW: Normal (difficult 
to read) 

 

ARR5-2011

Case 2: Normal film
Finding(s) Recommendation

1. Image quality: 
Score: 8 (good)
- ID: Good 
- Position: good
- Density: Fair 
- Contrast: Fair 
- Sharpness: good
- Artifacts: none

-Please avoid low 
density and contrast 
which caused low kV 
and/or mAs, expired 
film, mismatching of 
screen and film, too 
old solution, 
developing time is too 
short 
- Check 8.1 and 8.2 for 
improving CXR film

2. Interpretation by
Local readers: 
Normal

Recommended by 
PRW: 
Normal 
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Case 3: Fewer abnormality film

PKR3-2012

Finding(s) Recommendation (R)

1. Image quality
Score: 7 (Excellent)
- ID: Good 
- Position: Good 
- Density: Good 
- Contrast: Good 
- Sharpness: Fair 
- Artifacts: None  

- Fair sharpness may 
caused by long X-ray 
exposure time and/or 
distance is short.
- For improving it, 1) 
exposure time is <0.05 
seconds, 2) distance is 
1.4-2m, 3) screen & film 
matching, 4) check grid 
use  (Check 8.3) 

2. Interpretation
by Local readers: 
TB active 
(Note: Smear+)

Recommended by PRW:  
Opacity of micro-
nodular in supper right 
lobe. Conclusion is
TB active 

 
 
 

Case 4: Very low density and pathology

BTR5-2011

Finding(s) Recommendation

1. Image quality: 
Score: 11 (Fair)
- ID: Good
- Position: Good
- Density: Poor
- Contrast: Fair
- Sharpness: Fair 
- Artifacts: Slight 

-Please check causes
below to avoid low 
density: low kV and/or 
mAs, expired film, 
mismatching of screen 
and film, too old 
solution, developing 
time is too short.
- Check 8.1, 8.2, 8.3 
and 8.4 for improving 
CXR film  

2. Interpretation 
by Local readers: 
Pneumonia

Recommendation by 
PRW: TB active? (Hard 
to interpret due to 
white film)
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KVR4-2012

Finding(s) Recommendation

1. Image quality: 
Score: 14 (Poor)
- ID: Good  
- Position: Fair 
- Density: Fair 
- Contrast: Poor 
- Sharpness: Poor 
- Artifacts: 
Present  

Avoid possible reasons 
below and take CXR 
again. 
-Poor quality caused by 1) 
too high kV++ 2) and/or 
high mA and 3) long 
exposure time etc.
- Bad positioning of 
clavicles
-Artifact caused by dirty 
screen, solution, water, or 
their hands etc. 
- Check 8.1, 8.2, 8.3 and 
8.4 for improving CXR film   

2. Interpretation 
by Local readers:
Pneumonia

Recommended by PRW: 
Can not read

Case 5: Poor quality

 
 
 
 
 
 

Case 6: Many artifacts

KTR5-2011

Finding(s) Recommendation

1. Image quality: 
Score: Fair  (10)
- ID: Good 
- Position: Good 
- Density: Good 
- Contrast: Fair 
- Sharpness: Fair 
- Artifacts: 
Present  

- Please avoid  the 
artifacts which caused  
by bad quality 
solution, dirty water 
and screen.
- Check 8.2, 8.3 and 
8.4 for improving CXR 
film

2. Interpretation 
by Local readers: 
TB active

Recommended by 
PRW:  Many artifacts, 
but can read. Team 
agreed that this is 
TB active
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Case 7: Pathology

BSR1-2011

Finding(s) Recommendation

1. Image quality: 
Score: 11 (good)
- ID: Good 
- Position: Fair 
- Density: Fair 
- Contrast: Fair 
- Sharpness: Fair 
- Artifacts: Slight  

- Please avoid  the 
causes below:
High density of the 
left lung caused by 
excessive kV++ 
and/or mA and 3) 
exposure time is 
too long.
- Check 8.1, 8.2, 8.3 
and 8.4 for 
improving CXR film

2. Interpretation: 
by local reader: 
Pleural effusion

Recommended by 
PRW:  
Pleural effusion, 
with TB active 

 

Case 8: Pathology

TKR3-2011

Finding(s) Recommendation

1. Image quality: 
Score: 11 (Fair)
- ID: Good 
- Position: Good 
- Density: Fair 
- Contrast: Fair 
- Sharpness: Fair 
- Artifacts: Present  

- Please avoid  the 
causes below:
High density of the 
both lung caused 
by excessive kV++ 
and/or mA and 3) 
exposure time is 
too long.
- Check 8.1, 8.2, 8.3 
and 8.4 for 
improving CXR film

2. Interpretation by
Local readers: 
TB active

Recommended by 
PRW:  
TB active
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Case 9: Pathology

BSR2-2012

Finding(s) Recommendation

1. Image quality: 
Score: 10 (good)
- ID: Good 
- Position: Good
- Density: Fair 
- Contrast: Fair 
- Sharpness: Fair 
- Artifacts: Slight 

-This film is 
accepted for 
reading. However 
Better sharpness 
and contrast, 
avoided artifact are 
recommended.
- Check 8.1, 8.2, 8.3 
and 8.4 for 
improving CXR film  

2. Interpretation by
Local reader: 
Healed TB

Recommended by 
PRW:  TB active

 
 

Case 10: Pathology

ARR1-2011

Finding(s) Recommendation

1. Image quality: 
Score: 8 (good)
- ID: Good 
- Position: Good
- Density: Good 
- Contrast: Fair 
- Sharpness: Fair 
-Artifacts: None

- Contrast and 
sharpness are 
recommended to do
better (Check 8.2, and 
8.3 for improving CXR 
film

2. Interpretation by 
Local readers: 
Pneumonia

Recommended by 
PRW: 
TB active
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៨.         ៖ 
៨.១. ដង់សីុផត៖ របកគំផហ្ើញ              
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៨.២. កុងត្រាស់៖ របកគំផហ្ើញ និង          
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៨.៣. ភាពមុតស្សួច៖របកគំផហ្ើញ និង          
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1. Introduction 
Cambodia is one of the 22 countries with a high burden of tuberculosis (TB) in the world. In 
2011, the incidence rate of all forms of TB is 424 per 100,000 population, the prevalence rate 
of all forms of TB is 817 per 100,000 population, and the death rate due to TB is 63 per 
100,000 population (WHO Report 2012). The HIV sero-prevalence among TB patients is 6.3% 
(NTP Cambodia 2009). 
 
In response to the World Health Organization’s recommendation, the National Tuberculosis 
Control Program (NTP) has implemented the DOTS strategy since 1994 for control TB through 
hospitals, health centers and community approaches. By the effective of DOTS strategy, the 
case detection of all forms of TB significantly increased from 15,112 in 1994 to 24,341 in 
2002; and to 39,667 in 2011.  
 
Due to the collaborative efforts made by CENAT/JICA National TB Control Program and 
other partners, the NTP has been strengthening the referral system for diagnosis of smear-
negative TB. For the last ten years, the number of smear-negative TB significantly increased 
from 2,668 in 2002 to 7,686 in 2011.      
 
The role of chest X-ray (CXR) for diagnosis of TB is very importance in Cambodia, because 
the diagnosis of smear-negative tuberculosis is made by radiography as abnormalities 
consistent with active TB after at least three negative sputum specimens and no response to a 
course of antibiotic (NTP Guidelines 2004). Moreover, CXR for screening of TB and active 
case detection was recently re-evaluated after the implementation of TB prevalence surveys. 
The second prevalence survey in Cambodia showed that the prevalence of non-symptomatic 
TB is high (56% of smear-positive TB and 77% of smear-negative/culture-positive TB) and the 
prevalence rate of smear-negative/culture-positive TB is much higher than that of smear-
positive TB (560 in smear-negative/culture-positive TB and 271 in smear-positive TB per 
100,000 aged 15 years or over).    
 
Despite CXR training courses provided for radiological technicians and physicians, the quality 
of CXR in image and interpretation is still challenging in developing countries including 
Cambodia. The main purpose of this guidance is to give the best way to improve quality of the 
CXR in image and interpretation by using of the well-organized effort for better diagnostic 
radiography of TB. The well-organized effort includes the Internal Quality Control (IQC) 
through their routine activities and the External Quality Assessment (EQA) through Peer-
Review Workshop (Figure 1).        
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2. Target audiences and expectation: 
2.1 Target audiences: Health staffs who are working in the hospitals and in the TB control 
program, related to the radiological diagnosis of TB. For example, TB supervisors (PHD and 
OD), film readers (physicians from X-ray unit, TB ward, general medicine ward, pediatric 
ward, ICU ward and OPD ward), and CXR technicians in each referral hospital (Figure 2). 

Figure 2: Chart of the target audiences of the 
Peer-Review Workshop

Peer-review 
Workshop

CXR Technician and 
physicians

CXR Technician and 
physicians

Referral Hospital of OD a

CXR Technician and 
physicians

CXR Technician and 
physicians

CXR Technician and 
physicians

Referral Hospital of OD f Referral Hospital of OD b

Referral Hospital of OD cReferral Hospital of OD d

CXR Technicians and 
physicians

Panel Team (CENAT1/PHD2)

1National Center for Tuberculosis and Leprosy Control     2Provincial Health Department-Tuberculosis Supervisor  
 
2.2 Expectation:  
The quality of CXR films in image and interpretation will be improved though the well-
organized effort, in order to improve quality of diagnostic capacity of TB (Figure 1).  
      
3. General preparation:  
In order to know the baseline information of the current situation and requirement of CXR unit, 
the rapid assessment should be conducted. In collaboration with National Center for 
Tuberculosis and Leprosy Control (CENAT), provincial TB-supervisor is responsible in 
conducting this assessment with the standard checklist (Table1).  
 

Preparation of CXR equipment/accessory devices:        
- Condition of X-ray machine and accessories  
- Dark room and light  
- Electricity power supply (kV 220)  
- Stock of x-ray films and reagent 
- Film viewers for both technician and physician rooms 
- Organization chart for Technicians and physicians 
- Activities of chest radiography taking (quality of image and interpretation, 

number of CXR films etc.)  
- Recording and reporting system (register, report to whom and how etc.) 
- Maintenance for X-ray unit and accessories 
- Procurement of consumables 
- Others, specify............................................................. 
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4. Quality improvement of CXR in image 
In order to achieve good quality CXR examination, cooperation among TB supervisors, 

hospital director and logistics, physicians and CXR technicians are crucially recommended. It 
is introduced two major ways to improve quality CXR which are 1) Internal quality control and 
2) External quality assessment.      

    
4.1 Internal quality control (IQC) 
The IQC is to improve the quality of CXR in image through routine activity of service 
deliveries in hospital which is carried out by CXR technicians and physicians. The 
specific technical efforts are summarized below: 
  

` 4.1.1 Preparation  
How to take good quality CXR?   
There are two main factors to make a good quality CXR. First, to make sure that the 
process of x-ray machine is accuracy and work on what it has set. Second, CXR 
technicians must follow the principle of taking lung through all points which are 
described in Table 2.  
 
How to know good quality CXR? 
Figure 3 (Model film) is used for comparing the quality with each CXR which is taken 
and Table 3 point out the areas highlighted in this sample CXR indicate the most 
important points for assessing to make sure that this film is good quality. The model 
CXR film should be keep one in the technician’s room and the other one in the 
physician’s room for the daily work. Be sure that a quality film is acceptable (at least 
faire quality) for reading.  

Table 1: Checklist for improving of quality CXR 
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How to assess quality CXR? 
Further assessment of CXR film, the assessment sheet (Table 2) is used for evaluating 
each film by focusing on the 6 factors: 1 Identification marking of the patient, 2 Patient 
positioning, 3 Density, 4 Contrast, 5 Sharpness and 6 Artifacts.  Please read the 
HANDBOOK for more detail on how to use this assessment sheets.  
 
How to monitor quality CXR film? 
The checklist (Table 1) is regularly used for the maintenance of the X-ray equipment 
and accessory, X-ray room and the dark room etc. Standard register and report forms 
should be established to record and report CXR taking activity which include 
demographic information, diagnosed by radiography, trend of CXR films. 

 
CXR machine and accessory devices: 
Be regularly confirmed that CXR machine and accessory devices are working well. 
Film viewer and model are available at the CXR unit. Moreover, power supply (220 
kV) is stable. 
  

      
4.1.2 Routine Activity  
Physicians and CXR technicians are engaged in routine internal quality control within 
the hospital by themselves. The specific activities are summarized below: 
1) Regular maintenance or checking of CXR equipment, accessory devices, chemicals 

and consumables. 
2) Self check of chest radiographs routinely taken, with reference to the HANBOOK, 

the assessment sheet (Table 4). 
3) Feedback of low quality chest radiographs to the CXR technician by the physician. 
4) Further discussion to improve CXR films through the regular and special meeting. 

 
 
 

Table: 2 How to take a good quality CXR



5 
 

 

 
 
 
 

Figure 3: Model CXR film

Check points of quality chest radiography
1. ID: patient name and age, facility name, date
2. ID mark printed on the upper left/right side
3. No defective lung field from apices to lower 
edges  
4. Edges of both diaphragms traced 
5. Sufficient inspiration: the posterior 10th rib 
should be visible above the diaphragm 
6. Symmetrical location of clavicles and 
scapulae 
7. No overlapping of scapulae in the lung fields
8. Density of both lung field visualized 
symmetrically
9. Centrally located trachea and both main 
tracheal branches visible 
10. Pulmonary vessels clearly visible in the lung 
fields and traced to the lung periphery 
11. Lower vessels in the left lung visible through 
the heart
12. Thoracic vertebral visible behind the heart
13. Artifacts and foreign substances must not 
be visualized

Table 3: check points of quality CXR

Table 4: Assessment sheet

Summary Assessment Sheet:
1) Assessment of imaging quality 
1. Identification: Good= 1, Fair= 2, Poor=3
2. Positioning:     Good= 1, Fair= 2, Poor=3
3. Density:            Good= 1, Fair= 2, Poor=3
4. Contrast:          Good= 1, Fair= 2, Poor=3
5. Sharpness:       Good= 1, Fair= 2, Poor=3
6. Artifacts:  None= 1, Slight= 2, Present=3

Result: 
- Total score=…………..………(6-18)
- Excellent: 6 or 7
- Good: 8-11 without any “Poor/Present”
- Fair: 8-13 with 2 “Poor/Present” s or less
- Poor: 14-18 with 3 “Poor/Present” s or more
- Recommendation:………………………………………

2) Assessment of interpretation
- Local RH:      1)………….. 2)………….. 3)……………
- Panel Team: 1)………….. 2)………….. 3)……………
- Recommendation:………………………………………                     
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4.2 External Quality Assessment (EQA) in image 
The EQA is conducted through the Peer-Review Workshop (PRW) which is organized 
by Provincial TB Supervisor and National Center for Tuberculosis Control (CENAT).   
 
4.2.1 Preparation 

Panel Team: 
 CENAT staff (physicians and CXR technicians) and provincial TB supervisor are 

engaged in the PRW. They are responsible for organizing the PRW and making sure 
that any PRW is well done with useful feedback for participants and their services.  
  
Participants: 
Two physicians who usually interpret CXR films, and one technician from each 
hospital are invited to attend the PRW. Active and experienced participants are required 
and preferably less than 20 in total each PRW    
 
Films selection 
Three best quality films with normal or fewer-abnormality are selected from each 
hospital. Based on the assessment sheet, all three films are assessed by themselves 
before bringing them to the PRW. 
    
Film viewer, model CXR film and others 
Both film viewer and Model film are needed to use for assessment of CXR films. The  
size of film viewer is used for at least 2 films, preferably 3 to 4 films. Assessment 
sheets, Handbook on Quality Assurance of Chest Radiography etc. should be prepared. 
 
4.2.2 PRW Activity   

Panel team and participants are actively engaged in the PRW (See Figure 2, Figure 4).  
 
The specific activities of the PRW are summarized below:     
1) Introducing the objective and orientation of the PRW 

- Self introduction (name, background of training and works in CXR)  
- Key word of the objective is to improve quality of CXR in image by reviewing of 
CXR 
- Key word of the orientation is to do as team work: participants and panel team 
(self evaluation, participants’ evaluation and panel team’s recommendation and 
decision). 
 

2) Presenting results of the previous PRW: 
- Report on results of the last PRW (see Table 5 and Table 6) 
- What plan is it for this PRW: number of films each hospital   
- How to do for this PRW? 
  

3) Reviewing each film (see Figure 5, and 10 cases study in 7.5)  
- Local physician: to present results of self evaluation (Table 4)  
- Participants: to evaluate each film based on assessment sheet and give comment   
- Panel team: to make decision and recommendation 
 

4) Summary report (findings and recommendation) and planning for next PWR  
- Report on results of the current PRW 
- Recommendation 
- Plan for the next PRW 
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5. Quality improvement of CXR in interpretation 
In order to improve diagnostic capacity of TB based on CXR films, cooperation among 
TB supervisor, physician and CXR technicians are crucially recommended. Also there 
are 2 major ways (IQC and EQA) to do this activity that we can integrate it to the 
quality improvement of CXR film in image.  
    
5.1 Internal quality control (IQC) 
The IQC is to improve the quality of CXR in interpretation through routine activity of 
service deliveries in hospital which is carried out by CXR technicians and physicians. 
The specific technical efforts are summarized below: 
 
5.1.1 Preparation 

 Technical Working Group (TWG) 
Each hospital, TWG should be formed for sharing and helping each other for difficult 
interpretation CXR. TWG includes OD TB supervisor, hospital director, physicians 
from TB, general medicine, pediatrics, ICU, OPD wards etc.   
 
Good quality CXR film: 
Before reading of CXR, physician makes sure that its quality can be read (at least fair 
quality). Physician replies a feedback of low quality of CXR to the technician for 
improvement.    
 
Select difficult interpretation film 
For reviewing films at the PRW, physician select five difficult interpretation films each 
hospital. Moreover, each film should be attached with patient’s TB history, physical 
examination, and other examinations (smear examination and blood testing) for 
diagnosis of TB.   
 
Film viewer and model film    
Be used for assessment and reading of quality CXR. Film viewer and model film should 
be putted together at the place where is to be seated for interpretation.    
 
5.1.2 Routine Activity 
Physicians and CXR technicians are engaged in routine internal quality control within 
the hospital by themselves. The specific activities are summarized below: 
1) Control quality CXR file before reading. If low quality, physician replies a feedback 

to technician for improving.  
2) Self read of CXR film routinely taken, by referenced to training materials or others, 

or review any difficult interpretation film with peer or TWG for final decision. 
3) Further discussion to improve diagnostic capacity of TB through regular or special 

TWG meeting.  
 
 5.2 External quality assessment of CXR (EQA) 
The EQA is conducted through the PRW which is organized by provincial TB 
supervisor and CENAT. 
 
5.2.1 Preparation 

Panel Team: 
 CENAT staff (physicians and CXR technicians) and provincial TB supervisor are 

engaged in the PRW. They are responsible for organizing the PRW and making sure 
that any PRW is well done with useful feedback for participants and their services.  
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Participants: 
Two physicians who usually interpret CXR films, and one technician from each 
hospital are invited to attend the PRW. Active and experienced participants are required 
and preferably less than 20 in total each PRW    
 
Films selection 
Five to seven difficult interpretation films are selected from each hospital. Based on the 
training materials or their own knowledge, all 5-7 films are assessed by themselves 
before bringing them to the PRW. Moreover, clinical assessment information (patient’s  
history and symptoms etc.) of each patent related to CXR film should be recorded.    
 
Film viewer, model CXR film and others 
Both film viewer and Model film are needed to use for assessment of CXR films and 
interpretation. The size of film viewer is used for at least 2 films, preferably 3 to 4 
films. Assessment sheets and training materials etc. should be prepared. 
 
5.2.2 PRW Activity 
Panel team and participants are actively engaged in the PRW (See Figure 2, Figure 4).  
The specific activities of the PRW are summarized below:     
1) Introducing the objective and orientation of the PRW: 15 minutes 

- Self introduction (name, background of training and works in CXR)  
- Key word of the objective is to improve quality of CXR in interpretation by 
reviewing of CXR 
- Key word of the orientation is to do as team work: participants and panel team 
(self evaluation, participants’ evaluation and panel team’s recommendation and 
decision). 
 

2) Presenting results of the previous PRW: 
- Report on results of the last PRW (see Table 5 and Table 6) 
- What plan is it for this PRW: number of films each hospital   
- How to do for this PRW? 
  

3) Reviewing each film (see Figure 5, and 10 cases study in 7.5)  
- Local physician: to present results of self evaluation (Table 4)  
- Participant: to raise any question and comment 
- Short plenary discussion: to compare a film interpretation and other examination 
results for conclusion.   
- Panel team: to make decision and recommendation 
 

4) Summary report (findings and recommendation) and planning for next PWR  
- Report on results of the current PRW 
- Recommendation 
- Plan for the next PRW 

 
6. Monitoring and evaluation: 
6. 1 Recording and reporting  
- CXR Register: CXR is formed to monitor daily activity of CXR unit. Data in the 
register include name, 
sex, age, address of patient and interpretation results of CXR etc. 
- CXR report: CXR report is formed to evaluate monthly or quarterly activity of CXR  
unit.   
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6.2 Supervision: Supervision on CXR activity should be integrated into the routine 
activity. 

 
7. Experiences and Lessons Learnt from 2 pilot areas  
7.1 Background and challenges: 
In Cambodia, the diagnosis of smear-negative pulmonary tuberculosis is made by chest 
radiography (CXR) as abnormalities consistent with active TB after at least six negative 
sputum specimens and no response to a course of broad spectrum of antibiotic. 
However, quality of CXR films in image and interpretation is challenging.  
For improving it, a series of Peer-Review Workshop (PRW) was adapted in two model 
provinces: in Takeo with five rural referral hospitals (RH) and in Kampong Thom with 
three rural referral hospitals (RH) since September 2010.  

  
 
Figure 4: Peer Review Workshop in Takeo province 

Peer-Review 
Workshop

CENAT Radiologists  
Provincial TB Supervisor

Preykabas District 
Hospital (3 participants)

Kiryvong District 
Hospital (3 participants)

Ang Rokar District 
Hospital (3 participants)

Bati District 
Hospital (3 participants)

Selected 3 best 
normal films and 5 

difficult 
interpreted films

Selected 3 best 
normal films and 5 

difficult 
interpreted films

Selected 3 best 
normal films and 5 

difficult 
interpreted films

Selected 3 best 
normal films and 5 

difficult 
interpreted films

Responsible:
organizing and 

leading of WS, and 
decision making

Selected 3 best 
normal films and 5 

difficult 
interpreted films

Takeo Provincial 
Hospital (3 participants)

Panel Team

 
  

7.2 Intervention:  
At the Peer-Review Workshop (Figure 4 and 5), one CXR technician and  
two physicians, with three best normal films and five difficult interpretation films, from 
each hospital were invited. Each film was reviewed by themselves, and further 
reviewed by panel team. Panel team consists of the local and national CXR technicians 
and physicians. Quality of CXR was assessed by using the assessment sheet- 
HANBOOK-2008; as being graded as “Excellent, Good, Fair and Poor”. Radiographic 
interpretation was assessed with the final decision of Panel team as gold standard “True 
or False”.  Data were collected from September 2010 to March 2012. 
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Figure 5: Peer Review Workshop in Kampong province 

• One CXR technician and 
two physicians, with 3 
best normal films and 5
difficult interpretation 
films, from each hospital 
participated in the PRW.

• Panel Team consisted of 
CXR technicians and 
physicians from the 
national center and a 
provincial supervisor. 

Model filmReviewed film

Quality of CXR was assessed by using the assessment sheet- HANBOOK-2008; as 
graded as “Excellent, Good, Fair and Poor”. Radiological interpretation was 
assessed with the final decision of Panel Team as gold standard including clinical 
information. 

 
7.3 Results and lessons learnt:       
The numbers of CXR films assessed by Panel Team were 28, 24, 27, 37, 29, 37 and 30 
from the first PRW in September 2010 to sixth PRW in March 2012 respectively (Table 
5 and 6). The excellent or good quality CXR films increased from 64% in September 
2010 to 77% in March 2012. Moreover, the true radiographic interpretation increased 
from 53% in September 2010 to 87% in March 2012. Three main factors seemed to be 
the key to success in this intervention: 1) Well-organized effort of PRW, 2) Leadership 
of Panel team, 3) Commitment of Participants to quality improvement.  

 
Table 5: Results- quality improvement of CXR in image in 2 model areas 

Excellent and good quality 
of CXR films increased 
from 64% in Sep-2010 to 
78% in Sep-2012 

K Thom + 
Takeo Excellence Good Fair Poor Total

n. % n. % n. % n. % n. %

Sep-10 1 2.2 28 62.2 16 35.6 0 0.0 45 100.0

Jan-11 0 0.0 24 75.0 8 25.0 0 0.0 32 100.0

Mar-11 1 2.5 27 67.5 11 27.5 1 2.5 40 100.0

May-11 0 0.0 37 77.1 10 20.8 1 2.1 48 100.0

Aug-11 1 2.6 29 76.3 8 21.1 0 0.0 38 100.0

Dec-11 0 0.0 37 78.7 6 12.8 4 8.5 47 100.0

Mar-12 1 2.5 30 75.0 8 20.0 1 2.5 40 100.0

Total 4 1.4 212 73.1 67 23.1 7 2.4 290 100.0

64.4

75.0
70.0

77.1 78.9 78.7 77.5
74.5

Sep-10 Jan-11 Mar-11 May-11 Aug-11 Dec-11 Mar-12 Total
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Table 6: Results- quality improvement of CXR in interpretation in 2 model areas 

True diagnosis increased 
from 53 % in Sep-2010 to 
87% in Mar-2012 

K Thom+Takeo TRUE FALSE Total
n. % n. % n. %

Sep-10 24 53.3 21 46.7 45 100.0
Jan-11 26 81.3 6 18.8 32 100.0
Mar-11 28 70.0 12 30.0 40 100.0
May-11 32 66.7 16 33.3 48 100.0
Aug-11 26 72.2 10 27.8 36 100.0
Dec-11 26 70.3 11 29.7 37 100.0
Mar-12 26 86.7 4 13.3 30 100.0

Total 188 70.1 80 29.9 268 100.0

53.3

81.3

70.0
66.7

72.2 70.3

86.7

70.1

Sep-10 Jan-11 Mar-11 May-11 Aug-11 Dec-11 Mar-12 Total

 
 
7.4 Conclusion:  
Peer Review Workshop is a very effective approach to improve quality of CXR in both 
image and interpretation for smear-negative tuberculosis, through there were some 
limitations in radiological interpretation. Thus National Tuberculosis Control Program 
should expand such intervention to other areas  
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7.5 Ten cases study: The 10 cases were reviewed by the PRW in 2 pilot provinces 
(Takeo and Kampong Thom), from 2010 to 2012. The results of quality assessment of each 
CXR are following (findings and recommendations):     

 

Case 1: Normal film

KTR1-2011

Finding(s) Recommendation

1. Image quality: 
Score: 10 (good)
- ID: Good 
- Position: good
- Density: Fair 
- Contrast: Fair 
- Sharpness: Fair 
- Artifacts: Slight  

- Please avoid the high 
density which caused 
by excessive kV++ 
and/or mA and 3) 
exposure time is too 
long.
- Check 8.1, 8.2, 8.3 
and 8.4 for improving 
CXR film

2. Interpretation by 
Local readers: 
Normal

Recommended by 
PRW: Normal (difficult 
to read)

 

ARR5-2011

Case 2: Normal film
Finding(s) Recommendation

1. Image quality: 
Score: 8 (good)
- ID: Good 
- Position: good
- Density: Fair 
- Contrast: Fair 
- Sharpness: good
- Artifacts: none

-Please avoid low 
density and contrast 
which caused low kV 
and/or mAs, expired 
film, mismatching of 
screen and film, too 
old solution, 
developing time is too 
short 
- Check 8.1 and 8.2 for 
improving CXR film

2. Interpretation by
Local readers: 
Normal

Recommended by 
PRW: 
Normal 
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Case 3: Fewer abnormality film

PKR3-2012

Finding(s) Recommendation (R)

1. Image quality
Score: 7 (Excellent)
- ID: Good 
- Position: Good 
- Density: Good 
- Contrast: Good 
- Sharpness: Fair 
- Artifacts: None  

- Fair sharpness may 
caused by long X-ray 
exposure time and/or 
distance is short.
- For improving it, 1) 
exposure time is <0.05 
seconds, 2) distance is 
1.4-2m, 3) screen & film 
matching, 4) check grid 
use  (Check 8.3) 

2. Interpretation
by Local readers: 
TB active 
(Note: Smear+)

Recommended by PRW:  
Opacity of micro-
nodular in supper right 
lobe. Conclusion is
TB active 

  

Case 4: Very low density and pathology

BTR5-2011

Finding(s) Recommendation

1. Image quality: 
Score: 11 (Fair)
- ID: Good
- Position: Good
- Density: Poor
- Contrast: Fair
- Sharpness: Fair 
- Artifacts: Slight 

-Please check causes
below to avoid low 
density: low kV and/or 
mAs, expired film, 
mismatching of screen 
and film, too old 
solution, developing 
time is too short.
- Check 8.1, 8.2, 8.3 
and 8.4 for improving 
CXR film  

2. Interpretation 
by Local readers: 
Pneumonia

Recommendation by 
PRW: TB active? (Hard 
to interpret due to 
white film)
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KVR4-2012

Finding(s) Recommendation

1. Image quality: 
Score: 14 (Poor)
- ID: Good  
- Position: Fair 
- Density: Fair 
- Contrast: Poor 
- Sharpness: Poor 
- Artifacts: 
Present  

Avoid possible reasons 
below and take CXR 
again. 
-Poor quality caused by 1) 
too high kV++ 2) and/or 
high mA and 3) long 
exposure time etc.
- Bad positioning of 
clavicles
-Artifact caused by dirty 
screen, solution, water, or 
their hands etc. 
- Check 8.1, 8.2, 8.3 and 
8.4 for improving CXR film   

2. Interpretation 
by Local readers:
Pneumonia

Recommended by PRW: 
Can not read

Case 5: Poor quality

 

Case 6: Many artifacts

KTR5-2011

Finding(s) Recommendation

1. Image quality: 
Score: Fair  (10)
- ID: Good 
- Position: Good 
- Density: Good 
- Contrast: Fair 
- Sharpness: Fair 
- Artifacts: 
Present  

- Please avoid  the 
artifacts which caused  
by bad quality 
solution, dirty water 
and screen.
- Check 8.2, 8.3 and 
8.4 for improving CXR 
film

2. Interpretation 
by Local readers: 
TB active

Recommended by 
PRW:  Many artifacts, 
but can read. Team 
agreed that this is 
TB active
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Case 7: Pathology

BSR1-2011

Finding(s) Recommendation

1. Image quality: 
Score: 11 (good)
- ID: Good 
- Position: Fair 
- Density: Fair 
- Contrast: Fair 
- Sharpness: Fair 
- Artifacts: Slight  

- Please avoid  the 
causes below:
High density of the 
left lung caused by 
excessive kV++ 
and/or mA and 3) 
exposure time is 
too long.
- Check 8.1, 8.2, 8.3 
and 8.4 for 
improving CXR film

2. Interpretation: 
by local reader: 
Pleural effusion

Recommended by 
PRW:  
Pleural effusion, 
with TB active 

 

Case 8: Pathology

TKR3-2011

Finding(s) Recommendation

1. Image quality: 
Score: 11 (Fair)
- ID: Good 
- Position: Good 
- Density: Fair 
- Contrast: Fair 
- Sharpness: Fair 
- Artifacts: Present  

- Please avoid  the 
causes below:
High density of the 
both lung caused 
by excessive kV++ 
and/or mA and 3) 
exposure time is 
too long.
- Check 8.1, 8.2, 8.3 
and 8.4 for 
improving CXR film

2. Interpretation by
Local readers: 
TB active

Recommended by 
PRW:  
TB active
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Case 9: Pathology

BSR2-2012

Finding(s) Recommendation

1. Image quality: 
Score: 10 (good)
- ID: Good 
- Position: Good
- Density: Fair 
- Contrast: Fair 
- Sharpness: Fair 
- Artifacts: Slight 

-This film is 
accepted for 
reading. However 
Better sharpness 
and contrast, 
avoided artifact are 
recommended.
- Check 8.1, 8.2, 8.3 
and 8.4 for 
improving CXR film  

2. Interpretation by
Local reader: 
Healed TB

Recommended by 
PRW:  TB active

 

Case 10: Pathology

ARR1-2011

Finding(s) Recommendation

1. Image quality: 
Score: 8 (good)
- ID: Good 
- Position: Good
- Density: Good 
- Contrast: Fair 
- Sharpness: Fair 
-Artifacts: None

- Contrast and 
sharpness are 
recommended to do
better (Check 8.2, and 
8.3 for improving CXR 
film

2. Interpretation by 
Local readers: 
Pneumonia

Recommended by 
PRW: 
TB active
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8. Annex 

8.1 Density: Findings and Suggestion

 

8.2 Contrast: Findings and Suggestion
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8.3 Sharpness: Findings and Suggestion

 

8.4 Artifacts: Findings and Suggestion
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