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A. FOREWORD 

 

 

The Quality Assurance Programme (QAP) at the Ministry of Health 

(MOH) Malaysia was launched in 1985. The objective of QAP 

implementation is to ensure that patients benefit from healthcare 

services provided at the best possible level with existing resources. 

In the context of the implementation of QAP that uses ionizing 

radiation for the purpose of diagnostic and therapy, the patient's 

interests must be prioritized. This can be achieved through accurate 

and optimum radiation dose exposure in addition with radiation 

exposure to workers and public being controlled. While the use of 

ionizing radiation involved will always be monitored from a safety 

perspective including security. Through such measures, it is hoped 

to be able to achieve the objectives of QAP implementation comprehensively and effectively 

under the Atomic Energy Licensing Act 1984 (Act 304).  

 

All irradiating apparatus, imaging, and non-imaging equipment as well as associated facilities 

in a medical center must undergo quality control (QC) testing to ensure compliance with 

established standards and performance. QC implementation for imaging equipment and 

related facilities must include acceptance tests and periodic quality control tests. QC tests for 

all imaging equipment and related facilities must be carried out periodically to comply with the 

requirements of performance and safety standards by MOH. 

 

Therefore, with this technical QC protocol handbook, it can be a guidance for medical 

physicists, radiographers, and other healthcare professionals to ensure the optimum 

performance of the diagnostic medical imaging equipment as well as associated facilities in 

their respective medical centres.  

 

I would like to congratulate those who were involved and contributed to the development of 

this technical QC protocol handbook.  

 

 

 

 

 

Tan Sri Dato' Seri Dr Noor Hisham bin Abdullah 

Director of Health 

Ministry of Health Malaysia 



2 QC Protocol Handbook for CT Scanner| BKRP 

 

B. PREFACE 

 

 

Over the past few years, technology in healthcare fields has been 

developed rapidly couples with innovative thinking have led to 

improvements in medical physics services and medical radiation. 

Therefore, it has provided a great impact to the healthcare 

professionals and patients in terms of delivering high-quality 

healthcare in the 21st century. 

 

Quality control (QC) is important to all aspects of medical practice, 

including, the use of irradiating apparatus, imaging, and non-

imaging equipment as well as associated facilities to obtain images, 

computations to calculate functional parameters, and the 

interpretation of the findings by the respective physician. It plays a 

fundamental part in accomplishing the regulatory requirement for establishing a 

comprehensive Quality Assurance Programme (QAP) as described in the Atomic Energy 

Licensing (Basic Safety Radiation Protection) Regulations 2010. 

 

This technical QC protocol handbook is intended to be a resource for medical physicists, 

radiographers, and other healthcare professionals who are responsible for ensuring optimal 

performance of diagnostic medical imaging equipment and associated facilities in their 

respective medical centres. Furthermore, it is intended for physicians, clinicians, managers, 

and other decision makers who are responsible for implementing QA/QC programmes in 

medical institutions. It is anticipated that it will play an important role in helping maintain image 

quality and lead to better utilization of diagnostic medical imaging equipment as well as 

associated facilities in all medical centres.  

 

I am positive that this technical QC protocol handbook will be a very useful reference to 

everyone as a guide on how to perform proper QC. Finally, I would like to congratulate all the 

committee members involved in developing and completing this handbook. I would also like 

to extend a sincere thank you to those who are involved indirectly throughout the whole 

process until successfully publishing the handbook. Their efforts were invaluable. I am looking 

forward to see this handbook is frequently be referred to provide safe and excellent services 

in the medical centres.  

 

 

 

 

 

Zunaide bin Kayun@Hj. Farni 

Director 

Medical Radiation Surveillance Division 

Ministry of Health Malaysia 
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D. INTRODUCTION 

 

The Ministry of Health (MOH) is continuously taking steps to improve the quality of radiological 

services. This is to ensure that optimum diagnostic information is obtained from the 

radiographs with the least exposures to patients. Over the years, the MOH has taken both 

administrative and legislative measures to enforce the various requirements under the Atomic 

Energy Licensing Act 1984 (Act 304). 

 

In order to further upgrade and enhance the quality, safety, and efficacy of radiological 

services, the MOH has formulated and initiated the implementation of Quality Assurance 

Programme (QAP) for government medical institutions since 1989. The MOH is empowered 

under Section 17 of Act 304 to implement such programme. The specific requirement of the 

programme will be imposed under Regulation 53 of Basic Safety Radiation Protection 

Regulations (BSRP) 2010. Therefore, QAP has been made mandatory since 2000 for both 

government and private medical institutions under Act 304. 

 

Quality control (QC) is one of the elements of QAP that has to be carried out at specified 

interval period as determined by appropriate authority. All the X-ray equipment and its 

associated facilities shall be maintained and calibrated wherever applicable. The performance 

and safety standards of the X-ray equipment and its associated facilities shall be in 

accordance with the regulatory requirements and relevant code of practice. A complete QC 

report and certificate certified by an approved medical physicist or qualified expert shall be 

submitted to the appropriate authority annually. 

 

QC tests shall be performed during testing and commissioning (T&C) of the irradiating 

apparatus prior to the use; major changes or maintenance; after replacement of major 

components that could cause a change in the performance of the machine including radiation 

output, image quality and safety of patient; or at intervals as specified by the appropriate 

authority. 

 

This handbook is designed to be guidance to conduct QC checking on computed tomography 

scanner (CT scan) in the aspect of routine and imaging performance and safety standard 

requirement in accordance with MOH. This handbook is applicable to all professions with an 

interest in the performance of radiological imaging chain especially medical physicist in 

medical institution. 
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E. LIST OF TEST PARAMETER 

 

TEST PARAMETER 

1 Unit Assembly Evaluation 

2 X-Ray Generator Performance 

 2.1 Accuracy of kVp 

 2.2 Coefficient of Linearity 

3 Radiation Dosimetry (Computed Tomography Dose Index (CTDI) Dosimetry) 

4 Scan Localization 

 4.1 Axial Scan Localization Light Accuracy 

 4.2 Isocenter Alignment: Sagittal and Coronal Localization Light Accuracy 

 4.3 Gantry Tilt Accuracy 

 4.4 Table Travel Accuracy 

 4.5 Gantry Movement Accuracy 

 4.6 Accuracy of Scan Prescription from Scout Localization Image 

5 Image Scan Width (Sensitivity Profile) 

6 Radiation Dose Profile (Irradiated Beam Thickness) 

7 Image Display(Review Monitor at Control Panel) 

8 Image Quality 

 8.1 CT Number Uniformity 

 
8.2 

Image Noise (Standard deviation of CT numbers varies as reciprocal 

square root of mAs) 

 8.3 Image Artefact (Trans-Axial Scan Localization Images) 

 8.4 Low Contrast Resolution 

 8.5 High Contrast Resolution 

9 Quantitative Accuracy 

 
9.1 

Accuracy of Distance Measurement (Trans-Axial and Scan 

Localization Images) 

 9.2 CT Number Value 

 9.3 CT Number Constancy 

 9.4 CT Number (Water) Dependence on 

  i.  Scan Thickness 

  ii.  Reconstruction Algorithm 
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TEST PARAMETER 

  iii.  kV 

  iv.  Phantom Size 

  v.  Phantom Position 

 9.5 CT Number Linearity 

13 Leakage Radiation 

14 Scattered Radiation 
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F. LIST OF TEST TOOLS 

 

TEST PARAMETER 

1.  Multi-Function Meter (with 10 cm pencil beam chamber) 

2.  CTDI Head and Body Phantom 

3.  Manufacturer’s Water Phantom 

4.  Catphan 

5.  Survey Meter 

6.  Measuring Tape 

7.  Digital Angle Meter (if available) 

8.  SMPTE Test Pattern or TG18-QC Test Pattern 
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G. TESTING PROCEDURES 

 

TEST PARAMETER 1 UNIT ASSEMBLY EVALUATION 

 

Purpose of Test To ensure that all interlock, indicators and mechanical support 

devices for the CT scan system and its respective associated 

table are operating properly and safely. 

 

Frequency of Test Annually 

Test Tool Not Applicable 

Method 1. Visual inspection of the system, room and discussion with 

the operator in-charge in accordance with the check list 

on the report. 

 

 2. The checklist should include the followings: 

 

a) Check that the table should slide smoothly into the 

gantry in full without requiring excessive force. 

 

b) Check that gantry as applicable, should tilt or move 

smoothly without requiring excessive force. 

 

c) Check that the gantry and table is mechanically stable 

during normal operating condition.  

 

d) Check that all the indicators on the control panel are 

functioning. 

 

e) Check and verify all switches, laser lights and indicator 

on the table and gantry are functioning as intended. 

 

f) Check that, during normal operation, the patient and 

radiographer are not exposed to sharp or large edges 

or other hazards including electrical hazards. 

 

g) Check radiation warning light at all entrances to the 

scan room is functioning during exposure. 

 

h) Check radiation warning sign/light and other radiation 

protection signs are available or provided at all 

entrances to the CT scan room.  

 

i) Check that the intercom if functioning from the control 

room. 
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j) Check presence of user’s technical manuals provided 

by the manufacturer. 

 

k) Attached a digital angle meter (or angle meter apps) 

to the gantry and record the reading while tilting the 

gantry at various angle (Figure 1.1). 

 

 

   
                     (a)                                         (b) 

Figure 1.1: (a) Measurement of gantry tilt angles using a digital 

protractor or (b) angle meter apps. 

 

Assessment and 

Evaluation 

1. This visual inspection is intended to ensure the following: 

 

i. All mechanical movement and interlocks shall be 

functioning as per specification.  

 

ii. All items on the checklist should be present and 

functional. 

 

 2. The visual inspection should also include the reviewing of 

QC chart & logs to ensure all tests are carried out as 

scheduled. Corrective action is requested, and QC tests 

are performed after corrective action to ensure the system 

is functioning properly.  

 

Performance Standard All mechanical movement and interlocks are functioning 

properly. 
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TEST PARAMETER 2 X-RAY GENERATOR PERFORMANCE 

 

Test Parameter 2.1  Accuracy of kV 

 

Purpose of Test To determine the accuracy of tube voltage. 

Frequency of Test Annually 

Test Tool Multi-Function Meter 

 

Method 1. Enter SERVICE MODE (this might require assistance 

from the respective vendor). 

 

 2. Position or rotate the tube to the AP (top) position. 

 3. Put table at the lowest position and move table into gantry 

opening and place multi-function meter on the table. 

 

 4. Set the collimator to the largest size possible. 

 5. Make an exposure at the lowest kV. 

 6. Repeat the exposure with all available kV setting. 

 7. Record all readings on the report. 

Assessment and 

Evaluation 

1. The kV accuracy calculation is as below: 

 

kV Deviation = kVmeasured − kVset 

 

kV = 
kVmeasured − kVset

kVset

×100% 

 

Performance Standard i. Tube potential < 100 kV: Max. deviation ≤ ±5 kV 

 

ii. Tube potential ≥ 100 kV: Max. deviation ≤ ±5% 
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TEST PARAMETER 2 X-RAY GENERATOR PERFORMANCE 

 

Test Parameter 2.2  Coefficient of Linearity 

 

Purpose of Test To access the proportionality between tube output and the tube 

mAs over the full range of the tube currents and times. 

 

Frequency of Test Annually 

Test Tool Multi-Function Meter 

 

Method 1. Continue with the same setup above (Test Parameter 

2.1). 

 

 2. Repeat with (at least 5 readings) with other mAs setting. 

 

 3. Record all readings on the report. 

Assessment and 

Evaluation 

1. For linearity, obtain the “dose/mAs” results from the 

various mAs used. 

 

 2. The radiation output should be linear with mA over the 

available tube current range. Any two radiation output 

measurements (dose/mAs). X1 and X2 need to comply 

with the relationship: 

 

Coefficients of Linearity (%)=
(X1-X2)

(X1+X2)
 ≤ 0.1 

    

where:  

X1 = maximum dose/mAs; 

X2 = minimum dose/mAs 

 

Performance Standard Coefficient of linearity ≤ 10% 
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TEST PARAMETER 3 RADIATION DOSIMETRY 

    Computed Tomography Dose Index (CTDI) Dosimetry 

 

Purpose of Test To determine the radiation dose to tissues under different CT 

scanning condition during axial modes. 

 

Frequency of Test Annually 

Test Tool i. CTDI Head Phantom 

ii. CTDI Body Phantom 

iii. Multi-function meter with 10 cm pencil ion chamber or 

dose profiler. 

 

Method 1. Fix the patient head rest holder in its position and place 

CTDI head phantom on the holder (Figure 3.1). 

  

 

   
Figure 3.1:  Fixing the patient head holder in its position and positioning of pencil 

ion chamber/dose profiler in the central hole of head phantom. 

 

 2. Position the phantom as shown Figure 3.2. Ensure the 

center hole position is aligned at isocenter and all 

peripheral holes are aligned at scan alignment light from 

the gantry. 

 
  

 
Figure 3.2:  Position of the phantom. 
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 3. Make a pre-scan to cover the entire head phantom. Insert 

the pencil ion chamber or dose profiler in the central 

position. 

 

Note:   

Pre-scan is required to be scanned first before CT scan 

allowed an axial scan to be performed subsequently. 

 

 4. Set the ‘0’ landmark of the couch or remember the initial 

table position. 

 

Note:  

Table will need to reposition to initial position after scan for 

next exposure. 

 

 5. Make a standard head scan with a slice width at the highest 

slice selection possible (or manufacturer’s specification). 

 

Example:  

 

Statement of Typical Technique 

 Head Body 

FOV 25 cm 50 cm 

kVp 120 120 

mA 150 130 

Scan time 2.0 s 1.5 s 

 

Protocol    

Slice thickness : 10 mm     

Focus   :  Large      

Scan type  : Axial/sequential 

AEC    : No AEC 

 

 6. Repeat Step 5 by putting the pencil ion chamber in each 

peripheral position on the phantom (see Figure 3.3). 
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Figure 3.3: Position of pencil ion chamber at the  

centre (A) and periphery of the head/body phantom (B, C, D, and E). 

 
 9. Record all readings on the report. 

 10. Repeat the steps 1-11 with the CTDI body phantom. 

 

Note:  

Place body phantom on the table and adjust position of 

centre and peripheral using sagittal and coronal laser 

(Figure 3.3). 

 

Assessment and 

Evaluation 

1. CTDI100 is defined as follow: 

 

CTDI100 = (
1

nT
) ∫ Dose(z)dz

+50mm

-50mm
   

where, 

n = number of slice per scan       

T = slice width 

 

or  

 

 CTDI100=
Measured Dose ×100

nT
 

where, 

nT = beam collimation (mm) 

   
 

 2. If CTDI100 reference value is not available for the particular 

CT system, CTDIw or CTDIvol is also acceptable. 

 

CTDIw=
1

3
CTDIc+

2

3
CTDIp 

where, 

CTDIw = CTDI weighted       

CTDIc = CTDI centre     

CTDIp = CTDI periphery      
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CTDIvol = 
CTDIw

P
 

where, 

P = 
distance travelled by the couch during

one full rotation
beam collimation

 

   
 

 3. Measurement of CTDI is essential to ensure the constancy 

of the CT scan output and performance. The most 

importantly, to assist in optimization of procedures to 

obtain the necessary image quality at a known and 

acceptable radiation dose to the patient. 

 

 4. If the patient dose, as indicated by the CTDI, is excessively 

high, one may investigate the kV and HVL to determine the 

potential causes of the high dose. If the kV is suspected of 

being outside tolerance, or that sufficient filtration in not 

present, then measurements of scanner output with the 

CTDI may be compared with those published by 

independent organizations or with manufacturer’s 

specification data. 

 

Note:  

Each manufacturer may use different terms to describe 

tube output for helical scans. These include: 

 

i. mA, rotation time, and pitch (GE and Toshiba) 
 

ii. effective mAs (eff. mAs) = (mA × rotation 
time)/Pitch (Siemens) 
 

iii. mAs/image = (mA × rotation time)/Pitch (Philips) 
 

For the latter two terms, the calculation to convert from 

effective mAs to mA is: 

 

mA = (eff. mAs × Pitch) / rotation time or mA  

       = (mAs/image × Pitch) / rotation time 

 

Performance Standard CTDI ≤ 20% of baseline or manufacturer reference value 
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TEST PARAMETER 4 SCAN LOCALIZATION 

 

Test Parameter 4.1 Axial Scan Localization Light Accuracy (CT Alignment 

Light) 

 

Purpose of Test i. To verify the congruence of the scan localization light and 
scan plan. 
 

ii. To confirm that the internal and external alignment lights 
are properly aligned with CT gantry and couch. 

 

Frequency of Test Annually 

Test Tool Ready-pack film or self-developing film (e.g., Gafchromic film) 

 

Method 1. Tape the ready-pack film or self-developing film to backing 

plane with film edges aligned parallel to the plate edges. 

 

 2. Turn on the internal axial localization light and mark 

location on ready-pack film or self-developing film by 

piercing film pack with pin at several points or draw a 

straight line on ready-pack film or self-developing film 

along the middle of illuminated line as shown in Figure 4.1 

and 4.2. 

 
 

 
Figure 4.1: Technique for assessing alignment of internal scan 

plane light to scan plane using ready-pack film. 

 



19 QC Protocol Handbook for CT Scanner| BKRP 

 

 

   
 

Figure 4.2: Technique for assessing alignment of internal scan plane  

light to scan plane using self-developing film. 

 
 3. Make an exposure with the thinnest scan width possible. 

 4. For the external light, position the film or self-developing 

film on the external light position. 

 

 5. Move the table to the patient position and make the same 

exposure. 

 

 6. Process the ready-pack film and measure the marked 

position (left or right) from the exposed line on the film. For 

self-developing film, measure the straight line from the 

exposed line on the film. 

 

Assessment and 

Evaluation 

 Coincidence between the pin pricks and the X ray beam 

exposures (or self-developing film and line marked on film) 

indicates good alignment between the internal lights and 

the tomographic plane. 

 

Performance Standard Maximum deviation ≤ 2 mm 
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TEST PARAMETER 4 SCAN LOCALIZATION 

 

Test Parameter 4.2 Isocenter Alignment: Sagittal and Coronal 

Localization Light Accuracy 

 

Purpose of Test To determine the scan field and the localization light are centred 

at the same location. 

 

Frequency of Test Annually 

Test Tool Catphan 

Method 1. Position Catphan at the center of the gantry. 

 

 2. Align the Catphan with the localization light (Figure 4.3). 

 

 
 

Figure 4.3: Alignment of indicating lights to planes. 

 

 3. Make an exposure commonly used. 

 

 4. From the visual display, use the centring software to 

determine the centre of Catphan (Figure 4.4). 
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(a) (b) 

Figure 4.4: (a) Isocenter alignment and (b) sagittal and coronal 

localization light accuracy. 

 
Assessment and 

Evaluation 

1. Alignment light accuracy is often assessed at the 

isocenter. 

 

 2. However, in practice, the lights are more likely to be used 

for positioning at the surface of the patient. Therefore, it 

may also be useful to perform these tests with marker 

displaced by e.g., 10 cm from the isocenter. This could be 

achieved by placing it on the surface of the phantom. 

 

 

 
Figure 4.5: Front and side view of phantom for sagittal, 

coronal, and axial plane. 

 

Performance Standard Maximum deviation ≤ 5 mm 

 

 

  



22 QC Protocol Handbook for CT Scanner| BKRP 

 

TEST PARAMETER 4 SCAN LOCALIZATION 

 

Test Parameter 4.3  Gantry Tilt Accuracy 

 

Purpose of Test To determine accuracy of gantry tilt indicators and that specified 

tilt position can be accomplished under clinical condition. 

 

(Only applicable for CT scan with the tilt able gantry) 

 

Frequency of Test Annually 

Test Tool i. Ready-pack film or self-developing film (Gafchromic film) 

ii. Digital angle meter 

 

Method 1. Tape ready-pack film or self-developing film to the side of 

acrylic plate, with film edge carefully aligns to edge of plate 

so the ready-pack film is perpendicular to the table. 

 

 2. Lower table to scan position. 

 3. Move the table into the gantry opening, centre plate to 

internal axial localization alignment light. 

 

 4. Make and exposure on the ready-pack film or self-

developing film using the thinnest beam collimation 

selection recommended at 50 – 100 mAs and 120 – 140 

kVp. 

 

 5. Tilt the gantry to different angle, record the indicated angle 

and make another exposure (Figure 4.6). 

  

  

 
Figure 4.6: Assessment of accuracy of gantry tilt angles 

displayed on the gantry. 
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 6. Repeat with different angle scan until the extreme end for 

both tilt position. 

 

 7. Process the ready-packed film or observe the darker of 

self-developing film and measure the angle indicated on 

the film. 

 8. Measure gantry clearance from closest point on gantry to 

table midline. 

 

Assessment and 

Evaluation 

1. Three axial exposures are made using the same film:  

 

i. one for the maximum superior gantry tilt; 
 

ii. one for the maximum inferior gantry tilt; and 
 

iii. at 0º gantry tilt.  
 

The three scan planes should then be visible on the 

developed film (Figure 4.5) 

 

 2. The angles θ+ and θ- between scan planes at maximum tilt 

relative to that at 0º tilt should equal tilt angles displayed 

on the gantry. 

 

Performance Standard Maximum deviation  ≤ ±3o of intended 
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TEST PARAMETER 4 SCAN LOCALIZATION 

 

Test Parameter 4.4  Table Travel Accuracy 

 

Purpose of Test To determine accuracy and reproducibility of longitudinal table 

motion. 

 

Frequency of Test Annually 

Test Tool Measuring tape (at least 100 cm in length) 

Method 1. Tape the measuring tape on the patient table. 

 2. From the measuring tape, use the alignment light to record 

the table position (Figure 4.7). 

 

 3. A load of approximately 70 – 80 kg should be placed on the 

table in order to simulate the weight of a patient. 

 

 4. From the console, set the movement of the table for various 

distances. 

 

 

 
Figure 4.7: Assessment of table travel accuracy  

 

 5. Compare the distance-moved (from the measurement 

tape) displayed with the set movement value displayed on 

the gantry. 

 

 6 Record the value. 

 

Assessment and 

Evaluation 

1. The test should be performed twice: by driving the tabletop 

both away from and towards the gantry. 

 

 2. Under computer control from operators console the patient 

table must be able to move the patient accurately and 

reproducibly to any indicated position in the scan field. 

Accuracy is critical since it determines relative locations of 

image sections and influences the multi-scan dose. 

 

Performance Standard Maximum deviation  ≤ 2.0 mm 
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TEST PARAMETER 4 SCAN LOCALIZATION 

 

Test Parameter 4.5  Gantry Movement Accuracy 

 

Purpose of Test To determine accuracy of longitudinal gantry motion (applicable 

for CT scan with the movable gantry). 

 
Frequency of Test Annually 

 

Test Tool Measuring tape 

Method 1. Tape the measuring tape on the patient table. 

  

 2. From the measuring tape, use the alignment light to record 

the table position. 

 
 3. From the console, set the movement of the gantry at 

various distances. 

 
 4. Compare the distance-moved displayed with the set 

movement value. 

 
 5. Record the value. 

Assessment and 

Evaluation 

 

  

Performance Standard Maximum deviation  ≤  2.0 mm 
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TEST PARAMETER 4 SCAN LOCALIZATION 

 

Test Parameter 4.6 Accuracy of Scan Prescription from Scout 

Localisation Image 

 

Purpose of Test To determine the accuracy of the planed location during scout 

localization mode. 

 
Frequency of Test Annually 

Test Tool i. Catphan  

ii. Measuring tape 

 
Method 1. Position the Catphan on the table as in Appendix. 

 2. Make a scout localization scan throughout the phantom. 

From the acquisition workstation, plan one slice using the 

locator on one of any marker positions in the Catphan scout 

image. 

 
 3. After the planning is completed, (from the acquisition 

workstation) move the table to the start scan location. 

 
 4. Without scanning, enter the scanning room and switch on 

the axial localization light. 

 
 5. Measure and record the deviation of the localization light 

from the marker of the Catphan as shown in Figure 4.8. 
 

 

 
Figure 4.8: The localization light from the marker of the Catphan. 

 
Assessment and 

Evaluation 

 

1. This test is performed to verify that the incorporated 
alignment lights correctly indicate the scan position and that 
the scout image prescription correctly identifies the scan 
position. 
 

Performance Standard Maximum deviation ≤ 1.0 mm 
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TEST PARAMETER 5 IMAGE SCAN WIDTH (Sensitivity Profile) 

 

Purpose of Test To determine the actual width of the imaged slice. 

Frequency of Test Annually 

Test Tool Catphan 

Method 1. By following the same setup in Test Parameter 4.7               

(steps 1 – 3), align the scan alignment light to Catphan test 

module location for slice width (refer to Catphan’s manual). 

 

 2. Without moving the table, scan the test object (Catphan) 

using a low noise setting (high exposure). 

 

 3. Repeat for all beam collimations available. 

Assessment and 

Evaluation 

1. To evaluate the slice width (Z mm), measure the Full Width 

at Half Maximum (FWHM) length of the four wire ramps 

and multiply the length by 0.42. 

 
  

 
Figure 5.1: An example of the CTP401 module of 

Catphan image. 

 
 2. To find the FWHM of the wire from the scan image, you 

need to determine the CT number values for the peak of 

the wire and background. 

 

i. Calculate the CT number value for the maximum of 
the wire, close the CT “window width (WW)” opening 
to 1 or the minimum setting. 
 

ii. Change the “window level (WL)” to the point where 
the ramp image just totally disappears. The CT 
number of the level at this position is the peak or 
maximum value. 
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 3. To calculate the value for the background, use the region 

of interest (ROI) function to identify the “mean” CT number 

value of the area adjacent to the ramp. 

 

 4. Using the above CT values, determine the half maximum: 

 

i. Calculate the net peak: 

 Net peak CT number  
= CT number peak – background 
 

ii. Calculate the 50% net peak: 

 50% Net peak CT number  
= Net peak CT number 

2 
 

iii. Calculate the half maximum CT number: 

 Half maximum CT number  
= 50% Net peak CT number + background CT 
number 
 

 

 5. After determining the half maximum CT number, measure 

the FWHM of the ramp. Set the CT scanner level at the half 

maximum CT value and set window width at 1. 

 

 6. Measure the length of the wire image to determine the 

FWHM. Multiply the FWHM by 0.42 to determine the slice 

width: 

 

Z (mm) = FWHM x 0.42 

 

Performance Standard i. For ≥ 5 mm prescribed scan width: Max. deviation ≤ 1 mm 

 

ii. For < 5 mm prescribed scan width: Max. deviation ≤ 0.5 mm 
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TEST PARAMETER 6 RADIATION DOSE PROFILE 

(Irradiated Beam Thickness) 

 

Purpose of Test To measure the radiation beam width and to assess its 

relationship to the nominal collimated beam width. 

 

Frequency of Test Annually 

Test Tool i. Ready-pack film or self-developing film (Gafchromic film) 

ii. Measuring tape 

 

Method 1. Tape ready-pack film or self-developing film (Figure 6.1) on 

the supporting plate or a flat foam block to minimize scatter 

on the film.  

 

 

  

(a) (b) 

Figure 6.1: Setup of the ready-pack film (a)  
or self-developing film (b). 

 
 2. Place plate on the table with neither table nor gantry tilted. 

 

 3. Raise the table to ensure that the ready-pack film or self-

developing film surface is on the isocenter of the CT 

scanner. 

 

 4. Starting at about 2 cm from end of plate and about 2 cm 

apart, take one slice at each slice width, using 50 – 100 mA 

and 120 – 140 kVp. 

 

 5. Use small focus (if possible) to reduce the penumbra on 

the exposed film. 

 

Assessment and 

Evaluation 

1. The X-ray beam width (also known as the radiation profile 

or irradiation slice width) is a measure of the collimated 

beam width along the z axis (Figure 6.2 and 6.3). It is 

generally defined and measured for axial scanning. 
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Figure 6.2: Difference beam thickness tested on gafchromic 

film. 

 
   

 
Figure 6.3: Example of irradiated gafchromic strip of  

1.25 mm and 40 mm respectively. 

 
 2. Optical density profiles may be plotted using a scanning 

microdensitometer or the width measured using a 

measuring tape. 

 

 3. Measurement of irradiated slice widths, for all nominal slice 

width settings, provides a direct test of pre-patient beam 

collimation functionality and allows geometric efficiencies 

to be calculated for the scanner. 

 

 4. Geometric efficiency is defined as: 

 

Geometric efficiency = 
Imaged slice width

Irradiated slice width
 × 100% 

 

Performance Standard Maximum deviation ≤ 1 mm or within manufacturer’s 

specifications for multi-slice CT. 
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TEST PARAMETER 7 IMAGE DISPLAY 

(Review Monitor at Control Panel) 

 

Purpose of Test To ensure that images on the acquisition workstation display the 

entire range of grey shades produced by the CT scan. 

 

Frequency of Test Monthly 

Annually 

 

Test Tool SMPTE Test Pattern or TG18-QC Test Pattern 

Method 1. Display the SMPTE Test Pattern (Figure 7.1) or TG18-QC 

Test Pattern (Figure 7.2) on the CRT or LCD. 

 

  

 
Figure 7.1: Image of SMPTE. 

 
  

 
Figure 7.2: Image of TG18-QC. 
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 2. Adjust the window width to just encompass the range of 

numbers comprising the SMPTE or TG18-QC test pattern. 

 

 3. Adjust the window level to either the lower or middle value 

of the window so that the entire test pattern is visible. 

 

 4. If required, clean the front surface of the monitor, and 

reduce room illumination to the normal viewing level for 

better evaluation condition. 

 

Assessment and 

Evaluation 

1. The 5% patch should just be visible inside of the 0% patch. 

 

 2. The line pair pattern at the center and all four sides of the 

image should be clearly resolvable. 

 

 3. The 95% patch should be visible inside the 100% patch. 

 

 4. The alphanumeric should be sharp and clear. 

 

Performance Standard 
 

SMPTE Test 
Pattern 

TG18-QC Test 
Pattern 

Geometric 
Distortion 
 

not exceeding       

1 mm 

not exceeding           

1 mm 

Image Display 
Monitor 
Condition 

The 5% and 95% 
details 
superimposed on 
the 0% and 100% 
squares, 
respectively should 
be visible. 
 

All corner patches 
should be visible, the 
5% and 95% pixel 
value squares 
should be clearly 
visible. 

Greyscale Greyscale level from 
0% to 100% squares 
increment appeared. 
 

Greyscale level from 
0% to 100% squares 
increment appeared. 

Artefacts No noticeable 
artefacts 

 

No noticeable 
artefacts 

Resolution The resolution at 
center and 
peripheral 
(horizontal and 
vertical bar) should 
be consistent and be 
able to differentiate 
all the lines. 
 

All line patterns 
should be 
discernible at four 
corners of TG18-QC 
image 

 

 

 



33 QC Protocol Handbook for CT Scanner| BKRP 

 

TEST PARAMETER 8 IMAGE QUALITY 

 

Test Parameter 8.1  CT Number Uniformity 

 

Purpose of Test To identify and correct non-uniformities in the CT numbers in 

images of a uniform test phantom before they become severe 

enough to impact patient diagnosis. 

 

Frequency of Test Annually 

Test Tool Manufacturer’s Water Phantom 

i. Head Phantom 

ii. Body Phantom 

 

Method 1. Place the manufacturer phantom holder in its position and 

place the water phantom in the holder as shown in Figure 

8.1. 

 

  

 
Figure 8.1: CT Number Uniformity Setup. 

 

 2. Set the ‘0’ landmark of the couch. 

 3. Perform a scanogram image. After that, scan the phantom 

using a typical patient technique for kV, mA, rotation time 

and slice for head protocol (use 10 mm).  

 

Note:  

Select grid at the monitor to ensure phantom are properly 

align in order to ensure the subsequent testing are correct.  

 

 4. Record the CT number for the ROI in the middle and other 

four corners of the phantom to determine the mean of CT 

number. 
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 5. Repeat the test with another size phantom as body 

phantom, if available. 

 

 6. Record all the readings of the water phantom on the report. 

 

Assessment and 

Evaluation 

1. With the ROI application on the CT Scanner, measure the 

respective CT number at the centre and the peripheral area 

of the phantom image as shown in Figure 8.2 and record 

the readings. 

 

 

 
Figure 8.2: Axial image of a homogenous phantom used  

for the assessment of CT number uniformity 

(ROI at the centre and periphery). 

 

 2. Determine the difference between the maximum CT 

number of peripheral ROI and the central ROI. 

 

Precautions: 

Some CT scan will demonstrate a noticeable bright ring 

just inside the phantom border. This is from the automatic 

corrections a scanner makes when it anticipates a skull will 

be present. This may be excluded from consideration by 

placing the peripheral ROIs at a full diameter from edge of 

the phantom. 

 

Performance Standard i. Head phantom ≤ 5 HU 

 

ii. Body phantom ≤ 20 HU 
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TEST PARAMETER 8 IMAGE QUALITY 

 

Test Parameter 8.2  Image Noise 

 

Purpose of Test To assess the noise level for different scanning parameters. 

 

Frequency of Test Annually 

Test Tool Manufacturer’s water phantom 

Method 1. By using the same image from Test Parameter 8.1, record 

standard deviation (SD) of pixel value for water at the 

centre of the water phantom. 

 

 2. Repeat the scan with various mAs with a constant time. 

 

Assessment and 

Evaluation 

1. Image noise can be assessed at the same time as 

measuring CT number uniformity. 

 

 2. Measurement of noise (SD) provides a good first line 

measure of overall system performance. 

 

 3. Noise is generally assessed using cylindrical phantoms, 

which are either filled with water or made of a tissue 

equivalent material. Once an axial image of the phantom 

has been acquired, noise is obtained from the standard 

deviation in CT number in a region of interest placed 

centrally within the image (Figure 8.3). 

 

 

 
Figure 8.3: ROI for Image Noise Assessment. 
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 4. Noise figures given in manufacturers’ specifications are 

quoted for a specific phantom (e.g., manufacturer’s QA 

phantom) and for specified scan parameters. These 

conditions must be matched exactly for the purposes of the 

acceptance test. 

 

 5. To ensure that noise figures are both accurate and 

representative, it is essential to find the mean value from 

several scans. 

 

 6. From the data, plot the graph SD versus 1 √mAs⁄  and draw 

a trendline to obtain regression coefficient, R2 > 0.97. 

 

Performance Standard Standard deviation of CT numbers varies as reciprocal square 

root of mAs, R2 ≥ 0.97. 
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TEST PARAMETER 8 IMAGE QUALITY 

 

Test Parameter 8.3  Image Artefact 

 

Purpose of Test To identify and correct artefacts in images of a uniform test 

phantom before they become severe enough to be detected in 

patient images. 

 

Frequency of Test Annually 

Test Tool Manufacturer’s water phantom 

Method 1. From all images that were scanned throughout the Test 

Parameter 8.1, check for any artefacts appear on the 

screen. 

 

 2. This may be some ring artefacts or maybe just some 

blurring images. 

 

 3. Determine the cause of the artefacts and if cannot be 

rectified, notify the vendor/engineer or user immediately 

and record the findings. 

 

Assessment and 

Evaluation 

1. There are currently no phantoms generally available that 

are dedicated to the assessment of artefacts. The 

presence of artefacts can be assessed subjectively 

throughout an acceptance test. 

 

 2. Any artefact should be apparent on noise images when 

using a narrow window width by adjusting the display 

window width and window level.  

 

 3. It is recommended that a large diameter phantom also be 

used, if available, to evaluate artefacts for the bigger 

phantom. If a large diameter phantom is not available from 

the scanner manufacturer, the CTDI phantom (32 cm) may 

be used. 

 

 4. Visually assess the images acquired using an appropriate 

window width/level setting, such as a width of 100 HU and 

centre of 0 HU. Look for rings in the image, which can be 

either darker or lighter than the water portion. Rings can 

also occur at the very centre of the phantom, at the 

isocenter of the gantry, in which case, circular regions may 

be observed near the centre of the phantom.  
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 5. Also look for streaks, lines, etc., that should not be present 

in the image. This process can be accomplished by quickly 

cycling through all artefact images in a stack. After gaining 

some experience with this procedure, it will become a very 

quick task to review images for artefacts.  

 

 6. For multi-detector CT scanners, examining all image slices 

in the acquisition should be done, not just the central image 

slice (as is needed only for the ROI measurements).  

 

 7. Example type of artefacts are shown in Figure 8.4 (A – D). 

 

 

       
 

   
Figure 8.4: Example Artefacts from water phantom: 

(A) Ring artefact; (B) Non-uniformity artefact; 

(C)  Linear streak artefact; (D) Centralized ring artefact. 

 

Performance Standard No disturbing artefacts should be visible 

 

  

A B 

C D 
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TEST PARAMETER 8 IMAGE QUALITY 

 

Test Parameter 8.4  Low Contrast Resolution 

 

Purpose of Test To determine the low contrast resolution of the system 

Frequency of Test Annually 

Test Tool Catphan 

Method 1. Position the Catphan on the table as in Appendix. 

 

 2. Scan phantom in standard head or body mode with 8 - 10 

mm slice thickness. 

 

 3. Analyse the image by adjusting the window level and width 

(on the Catphan, recommended WW = 300 and WL/C = 

100). 

 

 4. Record the result of low contrast resolution with the 

reference from the Catphan manual as shown in Figure 

8.5. 

 

  

 
Figure 8.5: Typical low contrast resolution image. 

 

Assessment and 

Evaluation 

1. Low contrast resolution (or low contrast detectability) shall 

be less or equal to 5 mm supra slice target diameter for 

0.3% nominal target contrast level. 
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 2. Analyse the results by comparing the Figure 8.6 and Table 
8.1. 
 

  

 
Figure 8.6: Catphan low contrast test object. 

 

 Table 8.1: Reference table low contrast resolution assessment. 
 

The low contrast targets have the following diameters and 

contrasts: 

Supra-slice target diameters 

2.0 mm 

3.0 mm 

4.0 mm 

5.0 mm 

6.0 mm 

7.0 mm 

8.0 mm 

9.0 mm 

15.0 mm 

 

Sub-slice target diameters 

3.0 mm 

5.0 mm 

7.0 mm 

9.0 mm 

Nominal target contrast levels 

0.3% 

0.5% 

1.0% 

 

  
 

Performance Standard ≤ ±5 mm for 0.3% of nominal target contrast 
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TEST PARAMETER 8 IMAGE QUALITY 

 

Test Parameter 8.5  High Contrast Resolution 

 

Purpose of Test To determine the high contrast resolution of the system. 

Frequency of Test Annually 

Test Tool Catphan 

Method 1. Position the Catphan on the table as in Appendix. 

 

 2. Perform an axial scan at the Catphan with the high contrast 

setting at the high contrast test object area. 

 

 3. Scan phantom in standard head or body mode with lowest 

slice thickness object area. 

 

 4. Examine the image by adjusting the window level and 

width to optimize visibility of the high contrast targets (on 

the Catphan, recommended WW = 1100 and WL/C = 100) 

and record the results. 

 

Assessment and 

Evaluation 

1. High contrast spatial resolution can be measured using a 

number of techniques. These can be broadly split into two 

categories: those involving analysis of the point spread 

function, usually by calculation of the modulation transfer 

function (MTF) and those involving either objective 

analysis or visual assessment of images of a resolution bar 

phantom. 

 

 2. When performing acceptance or commissioning tests, 

visual assessment of bar phantom images, such as that 

shown in Figure 8.8, is often sufficient. The number of line 

pairs per cm just visible in the image is approximately 

equivalent to the 2% value of the MTF. 
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Figure 8.8: High Contrast Resolution Module with 21 lp/cm in 

Catphan. 
 

 3. Record the result of high contrast resolution with the 

reference from the Catphan manual as shown in Figure 

8.9. 

 

 
Figure 8.9: Reference Table High Contrast Resolution 

Assessment. 

 

Performance Standard  5 lp/cm   
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TEST PARAMETER 9 QUANTITATIVE ACCURACY 

 

Test Parameter 9.1  Accuracy of Distance Measurement (Trans-Axial and  

Scan Localization Images) 

 

Purpose of Test To determine the accuracy of distance measurement for both the 

axial and trans-axial. 

 

Frequency of Test Annually 

Test Tool Catphan 

Method 1. Position the Catphan on the table as in Appendix. 

 

 2. For axial distance, make a typically used exposure and 

note the four dots on the phantom. 

 

 3. With the distance measurement function, measure the 

distance between the four dots and record the readings as 

illustrated in Figure 9.2. 

 

 4. For trans-axial distance, make a typical scout localization 

scan on the entire Catphan. 

 

 5. With the distance measurement function, measure the 

distance between the four lead dots and record the 

readings as illustrated in Figure 9.3. 

 

Assessment and 

Evaluation 

1. The accuracy of distance measurements made on axial 

images can be assessed using a phantom that contains 

high contrast markers separated by known distances in x 

and y (Lateral and PA/AP) directions. 

 

 2. The phantom alignment insert of the Catphan is one test 

object that is suitable for this test. This insert contains four 

rods, oriented along the z-axis, separated by 50 mm, which 

should appear in the image as shown in Figure 9.1. 
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Figure 9.1: Measuring spatial linearity in X and Y axis for 

axial distance. 

 

 3. With the distance measurement function of the CT 

scanner, measure the transaxial distance between the four 

markers at the Catphan (Figure 9.2).  

 
  

 
Figure 9.2: Axial Distance (image from Catphan). 
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 4. For the axial distance measurement, display the CTP404 

segment of the Catphan image (Figure 9.3). 

 

  

 
Figure 9.3: Trans-axial Distance (image from Catphan). 

 
 5. With the distance measurement function of the CT 

scanner, measure the axial distance of the four markers. 

 

Performance Standard Maximum deviation: ≤ ± 1mm 
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TEST PARAMETER 9 QUANTITATIVE ACCURACY 

 

Test Parameter 9.2  CT Number Value 

 

Purpose of Test To determine the reference CT number for water and air are 

within the acceptable limits. 

 

Frequency of Test Annually 

Test Tool Manufacturer’s water phantom 

Method 1. Place and position the manufacturer’s water phantom at 

gantry rotational axis. 

 

 2. Make a commonly used exposure factor and scan. 

 

 3. Use the ROI function and determine the CT number for the 

water value. 

 

 4. Remove the water phantom and make an exposure without 

any object in the gantry. Record the CT number readings. 

 

Assessment and 

Evaluation 

1. With the ROI application on the CT scanner, measure the 

respective CT number at the centre of the image and 

record on the report. 

 
  

 
Figure 9.4: ROI for CT number value assessment 

for water. 
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 2. Deviation can be estimate with the formula below: 

 

Deviation =CTmeasured-CTstandard 

 

where, 

CTmeasured = CT Number measured (HU)  

CTstandard  = 0 for water 

 

Performance Standard i. Water :  0 ± 5 HU 
 

ii. Air      : –1000  ± 10 HU 
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TEST PARAMETER 9 QUANTITATIVE ACCURACY 

 

Test Parameter 9.3  CT Number Constancy 

 

Purpose of Test To determine the CT number is consistent throughout the year 

and maintain the CT number at that standard reference value. 

 

Frequency of Test Monthly 

Annually 

 

Test Tool Manufacturer’s water phantom 

Method 1. By following the same setup in Test Parameter 9.2, do 

several scan/exposure in the same scan settings. 

  

 2. Record all the CT number readings on the report to verify 

the constancy of the reading. 

 

Assessment and 

Evaluation 

1. CT number depends on the range of x-ray energies in the 

beam. 

  

 2. Any changes in the X-ray spectrum may have more effect 

at one of the CT number ranges than at the other. 

 

 3. Therefore, it is important to check CT number constancy 

over the whole CT number range. 

 

Performance Standard Value and standard deviation for water remain relatively 

constant 
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TEST PARAMETER 9 QUANTITATIVE ACCURACY 

 

Test Parameter 9.4  CT Number (Water) dependence on: 

i. Scan Slice Thickness 

ii. Reconstruction Algorithm 

iii. kV Exposure 

iv. Phantom Size 

v. Phantom Position 

 

Purpose of Test To determine the CT number dependence on different scan slice 

thickness, reconstruction algorithm, kV, phantom size and 

phantom position. 

 

Frequency of Test Semi-Annually 

Annually 

 

Test Tool Manufacturer’s water phantom 

i. Head phantom 

ii. Body phantom 

 

Method i. CT number (water) dependence on scan slice 

thickness 

 

  1. By following the same setup in Test Parameter 9.2, 

scan the water phantom with the smallest slice 

thickness. 

 

  2. Repeat scans with all possible slice thickness 

selection with a commonly used exposure factor. 

 

  3. Use the ROI function and determine the CT number 

for the water value at the centre of the image and 

record all CT number readings. 

 

 

Method ii. CT number (water) dependence on reconstruction 

algorithm 

 

  1. By following the same setup in Test Parameter 9.4 (i), 

scan the water phantom with varies reconstruction 

algorithm. 

 

  2. Repeat scans with for commonly used algorithms. 

  3. Use the ROI function and determine the CT number 

for the water value at the centre of the image and 

record all CT number readings. 



50 QC Protocol Handbook for CT Scanner| BKRP 

 

Method iii. CT number (water) dependence on kV 

  1. By following the same setup in Test Parameter 9.4 (i), 

scan the water phantom with varies scanning kV. 

 

  2. Repeat scans with for commonly used kV. 

  3. Use the ROI function and determine the CT number 

for the water value at the centre of the image and 

record all CT number readings. 

 

 

 

Method iv. CT Number Dependence on Phantom Size 

  1. By following the same setup in Test Parameter 9.4 (i). 

 

  2. Repeat scans with other available water phantom 

size. Alternatively, head and body phantom could be 

used if only one water phantom size available in the 

department. 

 

  3. Use the ROI function and determine the CT number 

for the water value at the centre and record all CT 

number. 

 

 

 

Method v. CT Number Dependence on Phantom Position 

  1. By following the same setup in Test Parameter 9.3 (i), 

change table height by increasing it from the centre 

of the scanning position by at least 5 cm. 

 

  2. Scan the water phantom and use the ROI function 

and determine the CT number for the water value at 

the centre. 

 

  3. Repeat scans by lowering the phantom for at least 5 

cm from the isocenter. 

 

  4. Scan the water phantom and use the ROI function 

and determine the CT number for the water value at 

the centre and record all CT number readings. 
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Assessment and 

Evaluation 

1. Deviation can be estimate with the formula below: 

 

Deviation = CTmeasured − CTstandard 

 

where: 

CTmeasured = CT Number measured (HU)  

CTstandard  = 0 for water 

 

Performance Standard CT Number (water) dependence on: 

 

i. Scan Thickness : 0 ± 5 HU 

ii. Reconstruction Algorithm : 0 ± 5 HU 

iii. kV : 0 ± 5 HU 

iv. Phantom Size : Max. deviation ± 10 HU 

v. Phantom Position : Max. deviation ± 10 HU 
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TEST PARAMETER 9 QUANTITATIVE ACCURACY 

 

Test Parameter 9.5  CT Number Linearity 

 

Purpose of Test To determine the CT number linearity with different attenuation 

coefficient material. 

 

Frequency of Test Annually 

 

Test Tool Catphan  

Method 1. Acquire image of Catphan from Test Parameter 4.2, use 

the ROI function, and determine the CT number for the 

various materials inside the Catphan. 

 

 2. Record all CT number readings. 

Assessment and 

Evaluation 

1. CT number linearity is assessed using a phantom 

containing inserts of a number of different materials. For a 

comprehensive linearity test, insert materials should cover 

a wide range of CT numbers as shown in Figure 9.5. 

 

   

 
Figure 9.5: CT number linearity assessment 

(CTP401 Module in Catphan 500 series) 
 

 2. For T&C, it is important to use the same phantom as that 

available for subsequent routine QC. 

 

 3. CT number linearity can be determined by plotting CT 

number of different materials versus linear attenuation 

coefficient for certain energy used and draw a trendline to 

obtain regression coefficient, R2.  
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 4. Linear attenuation coefficient for different material is given 

in Table 9.1. 

 

 Table 9.1: Linear attenuation coefficient of different material for various 
energy. 
 

Linear attenuation coefficient µ (unit cm-1) 

keV Teflon Delrin Acrylic Polystyrene Water LDPE PMP Air 

40 0.556 0.327 0.277 0.229 0.240 0.209 0.189 0 

50 0.447 0.283 0.244 0.209 0.208 0.191 0.173 0 

60 0.395 0.260 0.227 0.196 0.192 0.181 0.164 0 

62 0.386 0.256 0.224 0.194 0.190 0.179 0.162 0 

64 0.380 0.253 0.221 0.192 0.188 0.178 0.160 0 

66 0.374 0.251 0.219 0.191 0.186 0.177 0.160 0 

68 0.370 0.248 0.217 0.189 0.184 0.175 0.158 0 

70 0.363 0.245 0.215 0.188 0.182 0.174 0.157 0 

72 0.359 0.243 0.214 0.186 0.181 0.172 0.155 0 

74 0,355 0.240 0.211 0.185 0.179 0.171 0.155 0 

76 0.351 0.238 0.210 0.184 0.178 0.170 0.154 0 

78 0.346 0.236 0.208 0.183 0.177 0.168 0.152 0 

80 0.342 0.234 0.207 0.180 0.175 0.167 0.151 0 

90 0.328 0.225 0.199 0.175 0.170 0.163 0.147 0 

100 0.315 0.218 0.194 0.170 0.165 0.158 0.143 0 

         
 

  

Performance Standard CT number shall change linearly with linear attenuation 

coefficient of different material with R2 > 0.97  
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TEST PARAMETER 10 LEAKAGE RADIATION 

 

Purpose of Test To verify any leakage radiation through the X-ray tube assembly 

is within acceptable limit. 

 

Frequency of Test Annually 

Test Tool i. Survey meter 

ii. Lead sheets  

 

Method 1. From the service mode, position the X-ray tube at the 

bottom of the gantry. 

 

Note: 

This test also can be carried out by using pre-scanning 

mode. 

 

 2. Using high attenuating material such as lead sheets/lead 

gowns, cover collimators (that cannot be closed 

completely) at the gantry area. 

  

 3. Position the survey meter at 1 meter away from the gantry 

at front, left, right and back area. 

 

 4. Select the maximum voltage (typically at 120 or 140 kV) 

and a suitable mA and exposure time (e.g., 100 mA and 

1.0 second) to make an exposure. 

 

 5. Record all readings. 

Assessment and 

Evaluation 

1. Manufacturer’s tube loading specifications (Leakage 

Technique Factor, LTF) will need to be consulted so that 

measurements can be normalised to meet the one hour 

continuous rating requirements. 

 

 2. The reading take from each position is the measured 

reading and should be in unit “R/h” or “Sv/hr”. 
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 3. Depends on the survey meter used, take the correction 

factor (CF) from calibration certificate. CF can also be 

determined by using the following formula: 

 

CF = 
1

1 −  e
− 

t
 RC

 

 

where,   

t = exposure time 

RC = time constant for the meter used 

RC = 
meter response time

− ln 0.1  
 

 

 4. Multiply the measured readings with the CF to obtain the 

True Reading: 

True Reading = measured reading × CF 

 

 5. Normalise the true reading with the LTF: 

Normalised = True reading ×
mA1

mA2

× [
kV1

kV2

]

2

 

 

where,   

mA1 and kV1 = LTF   

mA2 and kV2 = exposure setting 

 

Note: 

For time exposure used more than time constant of the 

survey meter, measured reading is a true reading. 

 

Performance Standard Leakage radiation shall not exceed 0.1 mGy (10 mR) at 1 meter 

from the X-ray tube in an hour at every rating specified by the 

manufacturer. 
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TEST PARAMETER 11 SCATTERED RADIATION 

 

Purpose of Test To verify the amount of scattered radiation from the CT scan at 

every occupied area adjacent (including the control/operating 

area) to CT scan room are within acceptable level. 

 

Frequency of Test Annually 

Test Tool i. 20 cm water phantom / Poly methyl methacrylate (PMMA) 

ii. Survey meter 

 

Method 1. Position the water phantom/PMMA at the centre of the 

table. 

 

 2. Switch on the light beam and collimate it so that during the 

axial scan, the X-ray can cover the entire phantom. 

 

 3. Determine all surrounding area outside the X-ray room 

including control areas as shown in Figure 10.1. 

 

 

 
Figure 10.1: Suggested position of scattered radiation survey. 

 

 4. Position the survey meter at minimum 100 cm height from 

the floor at the identified areas in step 3. 

  

 5. Make an exposure with the highest exposure factor 

clinically used by the user. 

 

 6. Record all readings and preferably with a diagram or 

drawing for the identified areas. 
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 7. Repeat the exposure at the other identified areas in step 3.  

 

 8. Calculate the scattered radiation in one week at 

surrounding area of CT scan room. 

 

Assessment and 

Evaluation 

1. The reading take from each position is the measured 

reading and should be in unit “R/h” or “Sv/hr”. 

 

 2. Depends on the survey meter used, take the correction 

factor (CF) from calibration certificate. CF can also be 

determined by using the following formula: 

 

CF = 
1

1 −  e
− 

t
 RC

 

 

where,   

t = exposure time 

RC = time constant for the meter used 

RC = 
meter response time

− ln 0.1  
 

 

 3. Multiply the measured readings with the CF to obtain the 

True Reading: 

True Reading = measured reading × CF 

 

 4. The weekly dose is: 

 

Weekly dose=
true reading

3600 s
×NP×NS×T 

 

where,  

NP = number of patients 

NS = number of slice thickness per patient 

T    = exposure time (second) 

 

Performance Standard Exposure rate in one week at every occupied area outside the   

X-ray room and at the position normally occupied by the operator 

at the controlled area shall not exceed 0.1 mGy (10 mR). 
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H. CATPHAN MEASUREMENT SET UP 

 

 

Before performing TEST PARAMETER 4, 5, 8 and 9 using Catphan, the following measurement 

set-up protocol must be followed:  

 

1. Place the phantom case on the gantry end of the table with the box hinges away from the 

gantry. It is best to place the box directly on the table and not on the table pads. 

 

Note: The Catphan phantom is positioned in the CT scanner by mounting it on the case. 

 

2. Open the box, rotating the lid back 180°. It is recommended to put additional weight (such 

as CT head phantom) placed in the box for additional stability and to prevent tipping. 

 

3. Remove the phantom from the box and hang the Catphan from the gantry end of the box. 

Make sure the box is stable with the weight of the phantom (see Figure 1). 

 

  

Figure 1 : Set up for Catphan 

 

4. Use the air level and adjusting thumb screws to level the Catphan. Once the phantom is 

level, slide the phantom along the end of the box to align the section centre dots on the top 

of the phantom with the x axis alignment light. 

 

5. Use the table height and indexing drives to centre the first section’s (CTP401 of Catphan 

500 series or CTP404 of Catphan 600 series, Slice Geometry) alignment dots on the side 

and top of the phantom with the scanner alignment lights. 

 

6. The z axis scan alignment position can be selected from the localizer scan, by centering the 

slice at the intersection of the crossed wire image created by the slice width ramps. 

 

7. Scan the first section (CTP401 or CTP404) and check the image for proper phantom position 

alignment and verification as illustrated in Figure 2. 
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(a) 

 

 
(b) 

 

Figure 2 (a) and (b): Phantom position verification for Catphan. 

 

8. If misalignment is indicated by the scan image, the phantom should be repositioned to 

obtain proper alignment and then rescanned. 

 

9. Once correct alignment has been established, proceed with the scout scan using 

appropriate exposure factors.   

 

9.1  Scout image of the Catphan will be used for: 

 

Test Parameter 4: (vii) Accuracy of scan prescription from scout localisation image 

Test Parameter 9: (i)   Accuracy of Trans-axial distance measurements 
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9.2 Scout image of the Cahtpan will then be used for marking/locator and plan scan 

for subsequent test as below: 

 

Test Parameter 4: (ii) Isocenter alignment, sagittal and coronal localisation light 

accuracy 

Test Parameter 9: (i) Accuracy of distance measurements (scan localisation 

images) 

    (vii) CT number linearity 

 

Test Parameter 5: Image Scan Width  

Test Parameter 8: (iv) Low contrast resolution 

     (v) High contrast resolution 

 

Note: 

It is also recommended that all test parameters involved Catphan and water phantom be 

carried out in sequent before other test taken place in order to avoid for taking a long time for 

measurement setting-up again. 
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I. PERFORMANCE AND SAFETY STANDARDS 

 

PERFORMANCE AND SAFETY STANDARDS FOR COMPUTED TOMOGRAPHY (CT) 

SYSTEM 

 

No. Physical Parameters 

Performance Level 
Test 

Frequency Acceptance 

Level 

Remedial 

Level 

Suspension 

Level 

1. Unit Assembly All mechanical 

movement and 

locks are 

functioning 

properly 

 

NA Mechanical 

fault which 

affects 

functionality 

and safety 

Annually 

2. X-ray Generator Performance 
Annually 

 
i. Accuracy of kVp 

 

 

 

 

a) Tube Potential  

< 100 kV 

Max. deviation  

≤ 5 kV 

> 5 kV > 10 kV  

 

 

 

b) Tube Potential  

≥ 100 kV 

Max. deviation  

≤ 5% 

> 5% > 10%  

 ii. Coefficient of 
Linearity 

≤ 10% > 10% > 20%  

3. Radiation Dosimetry 
Annually 

 Patient Dosimetry 

(CTDI) 

≤ 20% of 

baseline or 

manufacturer 

reference 

value 

 

> 20% of 

baseline or 

manufacturer 

reference 

value 

 

> 40% of 

baseline or 

manufacturer 

reference 

value 

 

 

4. Scan Localisation 
Annually 

 i. Axial Scan 

Localisation Light 

Accuracy 

 

Max. deviation 

≤ 2 mm 

> 2 mm > 5 mm  

 ii. Isocenter 

Alignment: Sagittal 

and Coronal 

Max. deviation 

≤ 5 mm 

> 5 mm NA  



 

 

62 QC Protocol Handbook for CT Scanner| BKRP 
 
  

No. Physical Parameters 

Performance Level 
Test 

Frequency Acceptance 

Level 

Remedial 

Level 

Suspension 

Level 

Localisation Light 

Accuracy 

 

 iii. Gantry Tilt 

Accuracy 

Max. deviation 

≤ 3° of 

intended 

 

> 3° NA  

 

 

 

iv. Table Travel 

Accuracy 

Max. deviation 

≤ ±2.0 mm 

> 2.0 mm NA  

 v. Gantry 

Movement 

Accuracy 

 

Max. deviation 

≤ ±2.0 mm 

> 2.0 mm NA  

 vi. Accuracy of Scan 

Prescription from 

Scout 

Localisation 

Image 

 

Max. deviation 

≤ ±1.0 mm 

> 1.0 mm NA  

5. 
Image Scan Width 

(Sensitivity Profile) 

Annually 

 i. For ≥ 5 mm 

prescribed scan 

width 

 

Max. deviation 

≤ ±1.0 mm 

> 1.0 mm NA  

 ii. For < 5 mm 

prescribed scan 

width 

 

Max. deviation 

≤ ±0.5 mm 

> 0.5 mm NA  

6. Radiation Dose 

Profile 

(Irradiated Beam 

Thickness) 

Max. deviation 

≤ ±1.0 mm or 

within 

manufacturer’s 

specifications 

for multi-slice 

CT 

 

> ±1.0 mm or 

outside of 

manufacturer’

s 

specifications 

for multi-slice 

CT 

NA Annually 

7. Image Display (Review Monitor at Control Panel) 
Monthly 

Annually 
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No. Physical Parameters 

Performance Level 
Test 

Frequency Acceptance 

Level 

Remedial 

Level 

Suspension 

Level 

 Visual Display of 

SMPTE Pattern 

i. Geometric 

distortion           

≤ ±1.0 mm; 

ii. 5% and 

95% 

patches 

must be 

visible; 

iii. No 

noticeable 

artifacts 

 

NA NA  

8. Image Quality 
Monthly 

Annually 

 i. CT Number Uniformity 
 

 a) Head Phantom ≤ ±5 HU > ±5 HU NA  

 b) Body Phantom ≤ ±20 HU > ±20 HU NA  

 ii. Image Noise 
(Standard 
deviation of CT 
numbers varies as 
reciprocal square 
root of mAs) 

 

R2 ≥ 0.97 R2 < 0.97 NA  

 iii. Image Artefacts 
(transaxial scan 
localisation 
images) 

 

No disturbing 

artefacts 

should be 

visible 

Any disturbing 

artefacts 

visible 

NA  

 iv. Low Contrast 
Resolution 

≤ 5 mm for 

0.3% of 

nominal target 

contrast 

 

> 5 mm for 

0.3% of 

nominal target 

contrast 

 

NA  

 v. High Contrast 
Resolution 
 

≤ 5 lp/cm > 5 lp/cm NA  

9. Quantitative Accuracy 
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No. Physical Parameters 

Performance Level 
Test 

Frequency Acceptance 

Level 

Remedial 

Level 

Suspension 

Level 

 i. Accuracy of 
Distance 
Measurements  

ii. (transaxial scan 

localisation 

images) 

Max. deviation 

≤ ±1 mm 

Max. 

deviation 

> ±1 mm 

NA Annually 

 
iii. CT Number Value 

Annually 

 a) Water 0 ± 5 HU 

 

Outside range 

of 0 ± 5 HU 

 

NA  

 b) Air -1000 ± 10 HU Outside range 

of  

-1000 ± 10 

HU 

 

NA  

 iv. CT Number 
Constancy 

Value and 

standard 

deviation for 

water remains 

relatively 

constant 

 

NA NA Monthly 

Annually 

 

 

v. CT Number (water) dependence on: 

Semi-

annually, 

Annually 

 a) Scan Thickness 0 ± 5 HU Outside range 

of 0 ± 5 HU 

 

NA  

 b) Reconstruction 

Algorithm 

0 ± 5 HU Outside range 

of 0 ± 5 HU 

 

NA  

 c) kV 0 ± 5 HU Outside range 

of 0 ± 5 HU 

 

NA  

 d) Phantom Size Max. deviation 

± 10 HU 

 

Max. 

deviation 

> ± 10 HU 

NA  

 e) Phantom 

Position 

Max. deviation 

± 10 HU 

 

Max. 

deviation 

> ± 10 HU 

 

NA  
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No. Physical Parameters 

Performance Level 
Test 

Frequency Acceptance 

Level 

Remedial 

Level 

Suspension 

Level 

 vi. CT Number 
Linearity 

CT number 

shall change 

linearly with 

linear 

attenuation 

coefficient of 

different 

material with    

R2 > 0.97 

 

NA NA Annually 

10. Leakage Radiation 

Exposure from the 

leakage radiation at 1 

meter from the X-ray 

tube in an hour at 

every rating specified 

by the manufacturer 

 

≤ 0.1 mGy 

(≤ 10 mR) 

≤ 1 mGy 

(≤ 100 mR) 

> 1 mGy 

(> 100 mR) 

Annually 

11. Scattered Radiation 

Exposure in one week 

at every occupied area 

outside the X-ray room 

and at the position 

normally occupied by 

the operator at the 

control area 

 

≤ 0.1 mGy 

(≤ 10 mR) 

NA > 0.1 mGy 

(> 10 mR) 

Annually 

 

Note: 

1. All tests shall be carried out during commissioning and after replacement of major 

components. 

2. All Daily, Weekly, Monthly and Semi-Annually test should be carried out by radiographer 

or in-house medical physicist. 

3. Annually test should be carried out by qualified personnel who are registered and 

approved under the class H license, MOH. 

4. Performance levels: 

• Acceptable Level: Level at which the performance of that parameter is within stipulated 

requirements. 

• Remedial Level: Level at which the performance of that parameter is not within the stipulated 

requirements where corrective action shall be taken within a prescribed time period. 

• Suspension Level: Level at which the performance of that parameter is not within stipulated 

requirements where the equipment shall be removed from clinical use immediately until 

appropriate corrective action is taken.
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J. FORMAT OF TESTING FORM 

 

QUALITY CONTROL REPORT FOR COMPUTED TOMOGRAPHY SYSTEM 

 

HOSPITAL DETAILS 

Fail Number  

Hospital   

Address        

  

  

 

X-RAY MACHINE DETAILS 

 

Brand/Model    :     

 

Tube Rating      :     (kVp/mA/kW) 

 

Serial No           :  X-ray Tube :   Control Panel :   

 

No of slices       :    

 

Year Installation:     

 

Date of Testing :     

 

QC done by: 1.  

 2.  

 3.  
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1.0  UNIT ASSEMBLY EVALUATION 

 

Parameter ( √ / X ) 

i. Check that the table should slide smoothly into the gantry in full 

without requiring excessive force. 

 

 

ii. Check that gantry as applicable, should tilt or move smoothly without 

requiring excessive force. 

 

 

iii. Check that the gantry and table is mechanically stable during normal 

operating condition. 

 

 

iv. Check that all the indicators on the control panel are functioning. 

 

 

v. Check and verify all switches, laser lights and indicator on the table 

and gantry are functioning as intended. 

 

 

vi. Check that, during normal operation, the patient and radiographer 

are not exposed to sharp or large edges or other hazards including 

electrical hazards. 

 

 

vii. Check radiation warning light at all entrances to the scan room is 

functioning during exposure. 

 

 

viii. Check radiation warning sign/light and other radiation protection 

signs are available or provided at all entrances to the CT scan room. 

 

 

ix. Check that the intercom if functioning from the control room. 

 

 

x. Check presence of user’s technical manuals provided by the 

manufacturer. 

 

 

xi. Attached a digital angle meter (or angle meter apps) to the gantry 

and record the reading while tilting the gantry at various angle. 

 

 

RESULT PASS / FAIL 
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2.0  X-RAY GENERATOR PERFORMANCE 

 

2.1  Accuracy of kVp 

 

Exposure Factor Measured Deviation 

kVp Set mA Time set 

(s) 

kVp 

measured 

Dose 

(mGy) 

HVL kVp % 

        

        

        

        

 

2.2  Accuracy of Exposure Time 

 

Exposure Factor 
Measured time (s) % Deviation 

kVp mA Time set (s) 

     

     

     

     

Maximum Deviation (%)  

 

2.3  Exposure Linearity 

 

Exposure Factor Measured 

Dose 

(mGy) 

mGy/mAs 
Coefficient of 

Linearity kVp s mA mAs 
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3.0  COMPUTED TOMOGRAPHY DOSE INDEX (CTDI) DOSIMETRY 

 

Exposure Factor 

 Ion 

Chamber 

Location 

Head Phantom (16 cm) 
Deviation 

(%) Dose 

(mGy) 

Calculated 

CTDI100 

CTDI100 

Reference 

kVp   Centre:      A      

mA   Periphery: B      

Timer   C      

Algorithm   D      

Beam 

Collimation 

(mm)  

  E      

  Average (periphery)    

SFOV   CTDIw    

 

Exposure Factor 

 Ion 

Chamber 

Location 

Body Phantom (32 cm) 
Deviation 

(%) Dose 

(mGy) 

Calculated 

CTDI100 

CTDI100 

Reference 

kVp   Centre:      A      

mA   Periphery: B      

Timer   C      

Algorithm   D      

Beam 

Collimation 

(mm)  

  E      

  Average (periphery)    

SFOV   CTDIw    
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4.0  SCAN LOCALIZATION 

 

i. Axial scan localization light accuracy (CT alignment light) 

 

Axial Light Position Deviation (mm) 
Max. Deviation 

(mm) 

External 
Left  

 

Right  

Internal 
Left  

 

Right  
 

ii. lsocenter alignment: Sagittal and coronal localization light accuracy 

 

Scan Localization 

Light 

Measured Reading 

(mm) 

Mean Deviation 

(mm) 

Maximum 

Deviation (mm) 

Isocenter    

Sagittal 
 

 
 

  

Coronal 
 

 
 

  

 

iii. Gantry tilt accuracy 

 

Gantry tilt Measured tilt Deviation (o) 
Maximum 

Deviation (o) 

-30°    

-20°    

-10°    

0°    

10°    

20°    

30°    
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iv. Table Positioning 

 

Set Distance (mm) Measured Distance (mm) Deviation (mm)  

100   

300   

-100   

-200   

 

v. Accuracy of Scan Prescription from Scout Localisation Image 

 

Deviation from scan prescription to scout localization image (mm)  
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5.0  IMAGE SCAN WIDTH (SENSITIVITY PROFILE) 

 

Form 1(a): 

 

Parameters to be measured 

Slice Thickness 

    
 

CT number of Background 

(Window width = 1 or minimum)         

 

Window level at last image before disappear          
 

Net peak CT number     
 

50% net peak CT number     
 

FWHM (50% net peak CT number + Background)     
 

 

Note:  

Repeat the measurement for other slice thickness & transfer the measured slice thickness into Form 1(b). 
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5.0  IMAGE SCAN WIDTH (SENSITIVITY PROFILE) 

 

Form 1(b): 

 

Parameters to be measured Position 

Slice Thickness (mm) 

     

Measured wire ramp at FWHM, [A] 

1 
        

 

2 
        

 

3 
    

 

4 
    

 

Measured slice width 

[A x 0.42] 

1 
    

 

2 
    

 

3 
    

 

4 
    

 

Mean value of measured slice width (mm) 
    

 

Deviation (mm)  

[slice thickness – mean value of measured slice 

width]     

 

 

or 

 

Slice 

Thickness 

(mm) 

Measured wire ramp at FWHM, 

[A] x 0.42 

Deviation (mm) 

[slice thickness – 

mean value of 

measured slice 

width] 

1 2 3 4 
Mean 

(mm) 
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/' 

6.0  RADIATION DOSE PROFILE (IRRADIATED BEAM THICKNESS) 

 

Exposure Factor 

 Slice Thickness (mm) 

Collimation (n x T) Measured Deviation 
Maximum 

Deviation 

kVp  
  

    

  

mAs  
  

    

Timer   
  

    

  
  

    

  
  

    

  
  

    

          

 

 

7.0  REVIEW MONITOR AT CONTROL PANEL 

 

i. Visual Display 

 

Parameters 
Observation 

(Yes/No) 

The 5% and 95% details superimposed on the 0% and 100% 

squares, respectively should be visible. 

 

Greyscale level from 0% to 100% squares increment appeared.  

The resolution at center and peripheral (horizontal and vertical 

bar) should be consistent and be able to differentiate all the lines. 

 

No geometric distortion seen.  

No disturbing artefacts should be visible.  

Subtle details visible.  
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8.0 IMAGE QUALITY 

 

i. CT number Uniformity 

 

a) Head phantom 

 

Exposure Factor  
ROI HU 

Max. 

Deviation 

kV 
 A  

 

mA 
 B  

Timer (s) 
 C  

Slice Thickness 
 D  

Algorithm 
 E  

SFOV (DFOV) 
    

 

b) Body phantom 

 

Exposure Factor  
ROI HU 

Max. 

Deviation 

kV 
 A  

 

mA 
 B  

Timer (s) 
 C  

Slice Thickness 
 D  

Algorithm 
 E  

SFOV (DFOV) 
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ii. Image Noise 

 

 

Exposure Factor  
mA Timer (s) mAs 1 √mAs⁄  

CT Number 

(HU) 
SD (HU) 

kV 
 50 1.0     

Slice 

Thickness 

 
100 1.0   

  

Algorithm 
 150 1.0     

FOV 
 200 1.0     

 
 250 1.0     

 
 300 1.0     

 

Note:  

Plot Noise, SD vs 1 √mAs⁄ . Draw a trendline to obtain regression coefficient, R2 

 

 

iii. Image Artifacts 

 

Parameters 
Performance standard 

Yes No 

Image artefacts noticeable throughout the test   

 

Note: Observe images from CT Number Uniformity test and other tests for artifact. 

                

i. Low Contrast Resolution 

 

Exposure Factor  

 
Contrast 

(%) 

No. target 

seen 

Smallest 

target seen 

(mm) 

kV 
 

Supra-slice 

1.0   

mAs 
 0.5   

Time/rotation 
 0.3   

Slice Thickness 
 

Sub-slice 

1.0   

Algorithm 
 1.0   

FOV 
 1.0   
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ii. High Contrast Resolution 

 

Exposure Factor  No. target seen (lp/cm) Gap size (cm) 

kV 
     

mAs 
     

Time/rotation 
     

Slice Thickness 
 

 

   

Algorithm 
    

FOV 
    

 

  



 

 

78 QC Protocol Handbook for CT Scanner| BKRP 
 
  

9.0 QUALITATIVE ACCURACY 

 

i. Accuracy of distance measurement trans-axial and scan localization image 

(Accuracy of scan prescription from scout localization image) 

 

Distance 
Actual 

Distance (mm) 

Measured 

Reading 

(mm) 

Deviation 

(mm) 

Maximum 

Deviation (mm) 

Axial Distance 50 

 
  

  

  

 
  

 
  

 
  

Trans-axial Distance 

30 
 

  

40 
 

  

40 
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ii.  CT Number Calibration 

 

(Std: Water 0 + 5HU & Air: -1000 + 3.0 HU) 

 

Exposure Factor   CT No. HU)  Deviation (HU) 

kV 
 Water   

mAs 
 Air   

Timer (s) 
    

Slice Thickness 
    

Algorithm 
    

SFOV (DFOV) 
    

 

iii. CT Number Constancy 

 

Exposure Factor 

 

Image No. 
CT No.     

(HU) 
SD (HU) Comment 

kV  1   Taken from Test 8.0(i) 

mAs  2   Taken from Test 9.0(iii) 

Timer (s)  3   Taken from Test 9.0(iv) 

Slice Thickness  4   Taken from Test 9.0(v) 

Algorithm  5   Taken from Test 9.0(vi) 

SFOV (DFOV)  6   Taken from Test 9.0(vii) 

 
  Result  

 

Note: Data taken from other test 8.0 (i), 9.0 (iii)-(vii) 

 

Parameters 
Performance standard 

Yes No 

CT number and SD for water remain relatively constant   
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iv. CT Number Dependence on: 

 

a) Scan Thickness 

 

Exposure Factor  Measured Reading Max. Variation 

(HU) kV  Slice Thickness (mm) CT Number (HU) 

mAs     

Timer (s)    

Slice Thickness varied   

Algorithm    

FOV    

 

b)  Phantom Size 

 

Exposure Factor  Measured Reading Max Variation 

(HU) 
kV 

 Phantom size CT Number (HU) 

mAs 
    

Timer (s) 
   

Slice Thickness 
   

Algorithm 
    

FOV  
    

 

c)  Position 

 

Exposure Factor  Measured Reading Max. Variation 

(HU) 
kV  Phantom position CT Number (HU) 

mAs  + 5.0 cm   

Timer (s)  centre  

Slice Thickness  - 5.0 cm  

Algorithm     

FOV     

 

d)   
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e) Algorithm 

 

Exposure Factor  Measured Reading Max Variation 

(HU) kV  Algorithm CT Number (HU) 

mAs     

Timer (s)    

Slice Thickness    

Algorithm varied   

FOV    

     

     

     

     

 

f) kV 

 

Exposure Factor 

 

Measured Reading Max Variation 

(HU) kV varied kVp CT Number (HU) 

mAs    

 
Timer (s)    

Slice Thickness    

Algorithm    

FOV     
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v. CT number linearity 

Exposure Factor 

kV 
 

mAs 
 

Timer (s) 
 

Slice Thickness   

Algorithm 
 

FOV  
 

 

 

Material 
Density 

(g/cc) 

Mass 

attenuation 

coefficient 

at 120kV (40 

keV) 

Attenuation 

Coefficient 

(x 10-2) 

CT 

Number 

(HU) 

(From 

the 

Image) 

Deviation     

(HU) 
Standard 

(1)  Air 
0.0013 

  

  -1046 : -

986 

(2)  Teflon 
2.16 

  

  941 : 

1060 

(3)  Acrylic 1.18 
  

  92 : 137 

(4)  LDPE 0.92 
  

  -121 : -87 

(5) Water 1.00 
  

  -7 : 7 

 

Note:  

1. Obtain CT number from image produced by Test: IMAGE SCAN WIDTH 

(SENSITIVITY PROFILE) for this test. 

2. Refer Mass Attenuation Coefficient Table in Cathpan Manual for different kVp used. 
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10. LEAKAGE RADIATION 

 

Exposure 

Factor 

kV  
Leakage 

Technique 

Factor 

kV  

mA  mA  

mAs  W  

sec     

Survey 

Meter used 
Model  

 

Position Front Right Back Left 

Measured Reading 

(mR/hr) 

    

RC     

CF     

True Reading (mR/hr)     

Normalised Readings (mR 

in an hour) 

    

 

11. SCATTERED RADIATION 

 

Exposure Factor 

kV  
Patient 

per week 

No. of patient   

mA  No. of slice 

thickness per patient 
 

mAs     

sec     

Survey Meter used Model  

 

Location A B C D E 

Measured Readings 

(mR/hr) 
     

RC      

CF      

True Readings (mR/hr)      

Weekly dose  

(mR per week) 
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