
 

Made available at http://www.gettingdownunder.com 

Career Episode 3 
 

INTRODUCTION 

Chronology                :  xxxxxx  

Geographical Location   : xxxxxxxx 

 Organization                :  xxxxxxxx 

 Title of Position  `  :   xxxxxxx 

           

BACKGROUND 
                      After I was trained in cardiac catheterization imaging system, I had undergone 
advanced training in vascular and cardiac image quality customization. This training was offered 
for experienced Engineers who would support the field engineers in image quality issues.  After 
this training, our organization had given additional responsibility to support the entire south 
zone on technical issues and image quality problems. I had received image quality problem in 
one of our Biplane vascular catheterization imaging system.  This imaging system had been 
dedicated for interventional neurological procedure such cerebral aneurysm, embolization and 
brain coiling. P.E.3.1 

        I visited the site and found that the system had an issue on radiation dose also. The 
customer had complained about frequent hair loss among the patients treated for the cerebral 
aneurysm. It was a challenge for me since this system had two set of image receptors (one was 
named frontal and the other as lateral)so I had to check both the planes and rectify the fault. I 
had visited the site to observe the work flow and the operational issue in the catheterization 
lab area. I observed many issues in the work flow and the radiation techniques applied during 
the procedures. The protocols used in the radiation techniques needed to be optimized for low 
dose and good image quality. Also I found that the radiographers had to be trained fully on 
various operating procedures of the system. P.E.3.2 
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Personal Workplace Activity 
 

       Before the calibration and troubleshooting, I conducted various checks on the system I 
found the issues in the following area 

• The radiation dose protocols not optimized 
• Radiation Dose limits are high 
• Efficiency  of the image intensifier (image receptor) low 
• Poor Image resolution  
• Low image contrast image 
• Video chain issues 

P.E.3.3 

        First I had optimized the techniques used in protocols. I had set the radiation parameters 
such as KV, MA, Pulse Width, and dose level to produce good image quality with less  dose. Also 
I insisted the customer to implement correct operational procedures to reduce the patient skin 
dose to minimum level. I had suggested the following safety procedure during the radiation. 
P.E.3.4 

• Keep the distance between  patient to image intensifier minimal  
•  Maintain the source to image distance maximum 
• Use the spectral filter to reduce the soft radiation which can cause image quality 

issue and excessive harmful soft radiation. 
• Decrease the frame rate of the acquired cine image sequence. This will reduce the 

radiation dose significantly 
• Optimized the fluoroscopic acquisition parameter to reduce the entrance dose. 
• Advised the technicians and doctors to use the Hard Collimation to improve the 

image quality and reduce skin dose. 
• Use small magnification mode 

         First I measured the fluoroscopic and cine entrance dose at the image intensifier input 
with the ion chamber dosimeter and found the dose level on the frontal plane image intensifier 
entrance dose level increased considerably. But at the same time the lateral plane image 
intensifier had showed normal entrance dose levels. So I suspected the problem in the frontal 
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plane image intensifier. The efficiency of the image intensifier to convert the x ray photon to 
light had reduced considerably over the period of usage. P.E.3.5 

    The conversion factor is the recommended method to evaluate the efficiency of the image 
intensifier Tube. The conversion factor is defined as the output luminance level of an image 
intensifier divided by its entrance exposure rate. It is a measure of how efficiently an image 
intensifier converts the x rays to light. Conversion factors have units of candela per square 
meter per milliroentgen per second ([cd/m2]/[mR/sec]). P.E.3.6 

       Conversion factors tend to deteriorate (decrease) as image intensifiers age, resulting in higher 
patient dose for older image intensifiers. The higher the conversion factor, the more efficient the image 
intensifier. I measured and calculated the conversion factor of the frontal plane image intensifier 
by using the Image Evaluation Tool and I found the conversion factor of the image intensifier 
decreased below the recommended value. So it had increased the patient entrance dose. So I 
decided to replace the image intensifier in the frontal plane. P.E.3.7 

      After the replacement of image intensifier on the frontal plane, I started the calibration 
procedure. First I run the image and system configuration module on the system and entered 
the details of the new image intensifier tube assembly. P.E.3.8 

         I aligned the image intensifier field of view in line with the x ray beam from the tube and 
collimator assembly. I adjusted the collimator limits in different Field of Views of the image 
intensifier to set the proper collimator opening. P.E.3.9 

          I tuned the electro static lenses of the image intensifier to get the sharp image in different 
magnification modes. The final voltage values were verified and saved in the data base. After 
this calibration i checked and found the fluoroscopic image on the video monitor not centered 
with the TV camera pick up tube. So I run the object lens (Image intensifier output) TV camera 
pick up tube calibration and adjusted the object lens image aligned with the TV camera pick up 
tube. The dose calibration consisted of two parts P.E.3.10 

• Fluoroscopic Calibration 
• Cine record Calibration 

         The fluoroscopic calibration was started with the adjustment of accurate image sizing in 
different magnification mode of the image intensifier with the help of image sizing gauge. I had 
set the fluoroscopic dose taper limit to 9R/Min. The correct fluoroscopic dose taper setting 
ensured the proper functioning of the x ray tube in various fluoroscopic techniques. The tube 
filament calibration was run on auto mode and the updated values are store on the data base. 
This new set of database was used by the system during the procedure. Also I run full set of 
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cine record calibration sequence as per the recommended procedure and set the dose level to 
a safe level. P.E.3.11 

 

         After the completion of the dose calibration sequence, I checked the image quality with 
the cardio vascular phantom. The cardio vascular phantom simulates the heart and lung area. 
The phantom image had shown image blooming issue on the lung area. This image blooming 
issue was prominent in frontal plane. The root cause of the issue existed in the image chain of 
the system. I measured the gray scale value of the phantom images in heart, lung and abdomen 
area and found that the values were not accurate. So I decided to set the video gray scale 
pattern with the known gray scale video generator.   P.E.3.12 

   The sixteen step gray generator was connected to the Video Image Circuit input and adjusted 
the gray scale video level values properly. The video chain calibration adjustment had altered 
the dose values, so I had performed the full dose calibration and set the value. Also I performed 
the dose and video image chain calibration in lateral plane to maintain uniformity on the 
images on both the planes. P.3.13 

       I run the system to display the SMPTE Pattern on the video monitor and measured the 
values with the luminance meter and adjusted the brightness, contrast and the gamma values 
of all monitors.  P.E.3.14 

 

 

Summary 
        The entire system calibration and fine tuning was completed within the short period and it 
had been handed over to the customer. System had been used , the customer was excited with 
the outcome. The customer had reduced the occurrence of hair loss among the patient by using 
the optimized protocols and following the radiation safety methods. As per the customer 
request, I had customized and programmed the video distribution circuit to record the live 
fluoroscopic images on the DVD for the presentation used for the educational purpose. P.E.3.15 

     I had suggested and implemented the correct work flow in the exam room, so It had 
increased the patient throughput considerably. The doctors were excited with this 
improvement. I had applied all the knowledge acquired during the course of advanced vascular 
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imaging quality customization training in this project. Overall this project had given me in depth 
knowledge in the imaging field. P.E.3.16 
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