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Introduction 

You have just purchased this TOSHIBA medical system.  This operation manual describes the 
basic operating procedures for the whole-body X-ray CT scanner  with multislice CT 
scan system (TSX-101A).  To ensure safe and correct operation of the system, carefully read 
and understand the manual before operating the system. 

Trademarks 

Microsoft® Windows® 2000  is a registered trademark of Microsoft Corporation in the United 
States and other countries. 

Aquilion is a trademark of Toshiba Medical Systems Corporation. 

This manual may include trademarks and registered trademarks of other companies. 

Note that the TM mark and the ® mark may or may not be used in this manual. 

IMPORTANT! 

1. No part of this manual may be copied or reprinted, in whole or in part, 
without prior written permission. 

2. The contents of this manual are subject to change without prior notice 
and without legal obligation. 

3. The contents of this manual are correct to the best of our knowledge.  
Please inform us of any ambiguous or erroneous descriptions, missing 
information, etc. 

* 



 

No. 2B201-313E*B 

R-1 

REVISION RECORD 

REV. DATE   REASON PAGE SER. DOC. 
 (MM/YY) /AUTHOR CHANGED No. PRODUCT.

INI. 03/'03  Mr. Tanaka -------  KD-WIX

*A 06/'04 Support of V1.50 Mr. Onuki    

*B 09/'04 Handling of EMC Mr. Soejima    

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

* 



 

No. 2B201-313E*B 

S-1 

Safety Precautions 

1. Meaning of Signal Words 

In this operation manual, the signal words DANGER, WARNING, and CAUTION are 
used regarding important safety instructions.  The signal words and their meanings are defined 
as follows.  Please understand their meanings clearly before reading this manual. 

Signal word Meaning 

DANGER Indicates an imminently hazardous situation which, if not avoided, 
will result in death or serious injury. 

WARNING Indicates a potentially hazardous situation which, if not avoided, 
could result in death or serious injury. 

CAUTION Indicates a potentially hazardous situation which, if not avoided, 
may result in minor or moderate injury. 

CAUTION Indicates a potentially hazardous situation which, if not avoided, may 
result in property damage. 

 

2. Meaning of Safety Symbol 

 uses the following safety-related symbols conforming to applicable standards. 

SYMBOL NAME  

 Dangerous voltage IEC 60417-5036 

 
Emergency stop (IEC 60417-5178) 

 
Safety sign IEC 60601-1  Attention, consult accompanying documents

 Ionizing radiation ISO/361   

 
Laser beam IEC 60825-1 
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3. Safety Precautions 

Please observe the following precautions to ensure the safety of patients as well as operators 
when using this equipment.  For detailed information about each precaution, refer to the main 
body (sections 1 to 7) of this operation manual. 

DANGER: This system is not explosion-proof.  Therefore, do not use flammable 
or explosive gases near the system.  If flammable or explosive gases 
enter the system, a fire or explosion may occur. 

 * After cleaning or disinfection, ventilate the room sufficiently 
before turning ON the power supply. 
 
(Refer to subsection 1.3.1 "Standard precautions to be observed 
when operating the system", subsection 3.3 "Cleaning and 
Disinfection", and section 6 "Maintenance Check.) 

WARNING: 1. If this CT system is used to examine emergency patients, another 
diagnostic modality should be available in the event of system 
malfunction or abnormality. 
 
(Refer to subsection 1.3.1 "Standard precautions to be observed 
when operating the system".) 

 2. If the system seems to be abnormal, ensure patient safety, 
immediately stop using the system, and contact your Toshiba 
representative. 

 * If smoke or fire is generated from the system, turn OFF the 
breaker of the distribution board. 

 * If the gantry (tilting) or the couch (vertical movement/couch-
top horizontal movement) moves in a manner other than 
specified (e.g.: the gantry or the couch does not stop at the 
specified point), press the emergency stop button 
immediately. 

 * If X-ray exposure is performed in a manner other than that 
specified (e.g.: X-ray exposure is performed beyond the 
specified exposure time), press the emergency stop button 
immediately. 
 
(Refer to subsection 1.3.1 "Standard precautions to be 
observed when operating the system".) 

 3. Do not allow the system to be exposed to any liquids such as 
water, urine, chemicals, or detergent.  Otherwise, malfunction or 
an electrical short may occur possibly resulting in personal 
injury or electrical shock.  

 * If any liquid enters the system, immediately turn OFF the 
power of the system and dry it thoroughly.  Then, contact your 
Toshiba representative. 
 
(Refer to subsection 1.3.1 "Standard precautions to be 
observed when operating the system".) 
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WARNING: 4. Do not remove screws to open the gantry and do not 
disassemble the system.  These operations may result in 
electrical shock or malfunction. 
 
(Refer to subsection 1.3.1 "Standard precautions to be observed 
when operating the system".) 

 5. When using the system, be sure to observe the specified 
operating conditions.  Otherwise, incorrect operation or system 
malfunction may occur. 

 * Do not block the ventilation ports.  If the system is used while 
the ports are blocked, incorrect operation or system 
malfunction may occur due to heat buildup. 

 * The use of radiowave-emitting devices near this kind of 
medical electronic equipment may interfere with its operation.  
Do not bring in or use devices which generate radiowaves, 
such as cellular phones, transceivers, or radio-controlled 
toys, within the room in which this system is installed. 
In addition, install this system at a location as far away from 
equipment emitting high-level electromagnetic radiation (laser 
surgical units, microwave accelerators, microwave thermal 
therapy systems, etc.) as possible. 
 
(Refer to subsection 1.3.1 "Standard precautions to be 
observed when operating the system" and subsection 1.3.3 
"Use of radiowave-emitting devices".) 

 6. Handling the cord on this product will expose you to lead, a 
chemical known to the State of California to cause birth defects 
or other reproductive harm.  Wash hands after handling. 
 
(Refer to subsection 1.3.1 "Standard precautions to be observed 
when operating the system".) 

 7. The operator must always take appropriate measures to avoid  
X-ray exposure when using the system.  In particular, if it is 
necessary to enter the scanning room during scanning, 
protective measures such as wearing protective clothing or 
using suitable shielding must be taken to minimize X-ray 
exposure. 
 
(Refer to subsection 1.3.2 "Radiation protection".) 

 8. Do not look directly into the laser beam continuously.  Doing so 
may result in eye injury.  When setting the OM line, instruct the 
patient to close their eyes. 
 
(Refer to subsection 2.2.3 "Projector" and subsection 5.3.1 
"Procedures for immobilizing the patient".) 
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WARNING: 9. Do not allow the system (including the accessories) to be 
subjected to a load in excessive of its load capacity.  The system 
(or the accessory) may be damaged. 

 * Do not place anything other than the patient's feet on the 
footrest. 

  (Refer to subsection 2.3 "Patient Couch" and subsection 2.6.1 
"Operating procedures for couch accessories".) 

 10. Periodically check the system main unit and all accessories.  If 
an abnormality is found in the system main unit or any of the 
accessories, immediately stop using them and contact your 
Toshiba service representative. 

  (Refer to subsection 2.6 "Accessories".) 

 11. Ensure safety whenever the customer carries out maintenance 
and checks. 

 * Be sure to turn OFF the power supply of the system before 
cleaning and disinfection.  If the system power is ON, 
switches may be activated accidentally, resulting in personal 
injury. 

  (Refer to subsection 3.3 "Cleaning and Disinfection".) 

 12. Never perform scanner calibration, scanner testing, or tube 
heating when patients or other personnel are present in the 
scanning room.  Be sure to take appropriate measures to 
minimize X-ray exposure. 

 * In order to confirm that the warm-up is completed, be sure to 
check that the  (interruption) key goes out.  (When this 
key goes out, warm-up is completed.) 

  (Refer to subsection 4.2 "X-ray Tube Warm-Up".) 

 13. Depending on the patient's condition, extreme care must be 
taken when scanning patients with hypertension or 
cardiovascular disease; patients who are nervous, debilitated, 
handicapped, or unconscious; and infants.  In addition, an 
attendant should be present if required. 

 * Since the behavior of patients who are unconscious, 
intoxicated, etc. may be unpredictable, firmly immobilize such 
patients with the head fastener and body band to prevent 
them from falling from the patient couch top. 

  (Refer to section 5 "CT Examination" and subsection 5.3.1 
"Procedures for immobilizing the patient".) 

 14. During CT examination, always observe the patient carefully, and 
abort scanning if problems occur.  If an abnormality occurs, 
appropriate action should be taken to avoid injury to the patient. 

  (Refer to section 5 "CT Examination" and subsection 5.3.1 
"Procedures for immobilizing the patient".) 
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WARNING: 15. Do not expose patients who are pregnant or may be pregnant, 
or who are lactational, to X-ray irradiation. 
 
(Refer to section 5 "CT Examination".) 

 16. Do not use this system for examinations or treatment if it is 
suspected that the patient's condition places them in danger. 
 
(Refer to section 5 "CT Examination".) 

 17. During scanning, appropriate measures should always be taken 
to minimize patient exposure. 
To avoid unnecessary scanning resulting in unnecessary 
patient exposure to X-ray irradiation, set the appropriate scan 
range at the time of the scan plan. 

 * In particular when examining children, special care is 
required and patient exposure should be minimized by 
employing an eXam Plan intended for children. 
 
(Refer to subsection 5.4 "Scanning" and section 6 
"Maintenance Check".) 

 18. Be sure to perform maintenance and checks for the system and 
all accessories.  Failure to do so may lead to a serious accident.  
If an abnormality is found in the system main unit or any of the 
accessories, immediately stop using them and contact your 
Toshiba service representative. 
 
(Refer to section 6 "Maintenance Check".) 

 

CAUTION: 1. If this equipment is connected to a network for which any of the 
following conditions is true, the system can be infected with 
malware (malicious software, such as a computer virus or worm, 
that harms computers).  The user must establish security measures 
to prevent the equipment from being infected. 

 * Security control is not established for the network. 

 * There is a risk of malware invasion in the network. 

 * Equipment for which any of the following conditions is true is 
connected to the network. 

 (a) The security of the equipment is not controlled by the user. 

 (b) The equipment can be accessed by persons not authorized 
by the user. 

 (c) The equipment is capable of wireless communication. 
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CAUTION: 2. The following instructions must be observed in order to prevent this 
equipment from being infected with malware (malicious software, 
such as a computer virus or worm, that harms computers). 
If the equipment is infected with malware, the data stored in the 
equipment may be lost, tampered with, or accessed by unauthorized 
persons; the equipment may operate incorrectly; or the equipment 
may become a source of malware infection. 

 * Do not connect this equipment to a network for which security 
control is not established. 

 * Do not connect this equipment to the Internet. 

 * When an external storage media (such as a floppy disk, MO, CD, 
or DVD) is to be used, confirm in advance that the media is not 
infected with malware. 

 * Do not perform any other actions that may result in infection. 

 3. Before using the auto home switch, the auto set switch, etc., 
confirm that there is nothing that could cause interference around 
the gantry and patient couch or within the couch-top movement 
range.  Failure to do so may lead to interference, resulting in 
personal injury or damage to the system. 

 * When this system is used with other systems such as surgical  
X-ray systems, be careful to avoid contact with the patient and 
system during operation. 

 * Before tilting the gantry, confirm that there is nothing on the 
cover at the lower part of the gantry. 

 * When tilting the gantry, do not touch the sides of the tilting 
section. 

 * When performing couch DOWN movement, take care to avoid 
interference between the couch upper frame and your leg or foot. 
 
(Refer to section 2 "Names and Functions of the Parts of the 
System" and subsection 2.4 "Auto Home Switch/Auto Set 
Switch".) 

 4. Do not use the keyboard continuously for prolonged periods of 
time.  Continuous use of the keyboard for a prolonged period of 
time may result in nervous dysfunction of the hand or arm. 
 
(Refer to subsection 2.5.1 "Keyboard".) 

 5. Be sure to mount the couch accessories securely.  Otherwise, the 
accessories may fall or the mounting sections may be damaged, 
resulting in personal injury. 
 
(Refer to subsection 2.6.1 "Operating procedures for couch 
accessories".) 
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CAUTION: 6. Be sure to use the couch accessories correctly.  Otherwise, 
personal injury or damage to the system may result. 
 
(Refer to subsection 2.6.1 "Operating procedures for couch 
accessories".) 

 7. Use the system only in situations where it has been correctly 
checked and adjusted.  If a system that has not been correctly 
checked or adjusted is used, appropriate images cannot be 
obtained. 

 * If scanning is performed before the detector has stabilized, ring 
artifacts may appear on the image. 

 * If calibration data (air calibration data) is not acquired, ring 
artifacts may appear on the image. 
 
(Refer to section 3 "Pre-Operation Check and Post-Operation 
Check".) 

 8. System shutdown processing must be performed correctly.  Failure 
to do so may result in damage to the file system, incorrect system 
operation, or system malfunction. 

 * When turning OFF the power of the system, be sure to perform 
shutdown processing by following the procedures described in 
the operation manual. 
 
(Refer to subsection 4.3 "Terminating the System".) 

 9. When the patient is getting on or off the patient couch, or when the 
patient is on the patient couch, always take care to prevent the 
patient from falling off the patient couch or from getting his or her 
hand caught. 

 * Instruct the patient to get on and off the couch top only after the 
FREE switch has been turned OFF.  Otherwise, the couch top 
may move, resulting in injury to the patient. 

 * Take care not to allow the footswitch to be depressed 
inadvertently when the patient gets on or off the patient couch. 

 * Do not allow the patient to grip the edge of the couch top.  Hands 
or fingers may be caught when the couch top slides. 

 * Be sure to securely immobilize the patient on the couch top.  
Confirm that all parts of the patient's body, including the hands, 
arms, legs, hair, and clothes, are within the edges of the couch 
top, and not dangling over the edge of the couch.  Incorrect 
immobilization may result in injury to the patient due to 
interference with the system, such as fingers being caught under 
the couch top. 
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CAUTION: * Do not place your hands or any objects on the cover under the 
couch top.  Also do not allow the cover to support a person's 
weight.   
The person's hands may be caught or the couch top may be 
damaged. 
 
(Refer to subsection 5.3.1 "Procedures for immobilizing the 
patient".) 

 10. Selection of the scanning conditions and positioning must be 
performed precisely.  In addition, metal objects must be eliminated 
from the scanning range.  If these settings are not appropriate, 
adverse effects on images (such as artifacts, CT number shift, etc.) 
may occur. 

 * If image noise increases due to a decrease in the S/N ratio, or if 
artifacts occur, change the scan conditions. 
 
(Refer to subsections 5.3.1 "Procedures for immobilizing the 
patient" and 5.7.4 "Permissible scanning conditions".) 

 11. Before starting scanning, fully understand any issues that may limit 
the proper performance of the examination.  Otherwise, appropriate 
scanning may not be performed or the system may go down. 

 * Before starting scanning, confirm that the storage device (hard 
disk) of the system has sufficient free space to store the scanned 
data (image data). 

 * Do not perform raw data transfer and scanning simultaneously. 

 * To interrupt helical scanning, wait for two rotations after the 
required slice plane is displayed before pressing the scan 
interruption button. 
 
(Refer to subsection 5.4 "Scanning".) 

 12. To create appropriate eXam Plans, fully understand any limitations. 
Otherwise, the required data may not be obtained. 

 * Do not change the patient position/insertion direction for an 
individual eXam Plan. 

 * If the time control start point is wrong, valid scanning may not be 
possible in enhanced study, etc., requiring re-scanning.  
Therefore, be sure to confirm the start points such as the start 
time and pause time. 

 * The pause time between different elements may be longer than 
the specified time due to changes caused by the scan 
preparation time such as the patient couch movement.  
Therefore, note the point when contrast enhancement scanning 
in which the scan start time is important is performed. 
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CAUTION: * Set the difference between the monitoring scan couch position 
and the couch position for the next scan start to be within 400 
mm (600 mm: Single). 
 
(Refer to subsection 5.4 "Scanning".) 

 13. If an abnormality occurs in the system, check that the data being 
processed is normal.  In addition, before resuming the processing, 
confirm that the settings are correct.  If it is not possible to 
determine whether or not the images are correct, do not use the 
images for image diagnosis. 

 * If the message "Arc occurred in previous scan" is displayed 
during scanning, immediately check the reconstructed images 
for abnormalities. 

 * If scanning is interrupted for some reason during continuous 
scanning such as helical scanning or dynamic scanning, confirm 
that the reconstructed images are correct and save only the 
images generated from the raw data acquired in the current 
examination. 

 * In helical scanning when the start position or end position is not 
set, if scanning is aborted at the time of preparatory couch-top 
movement, be sure to reset the couch-top position. 

 * In S&S mode, if the scan interruption button is pressed just when 
scanning is completed, check the couch-top position and the 
remaining number of scan slices and, if necessary, move the 
couch top back by the distance for a single slice or reduce the 
remaining number of slices to be acquired by a single slice. 
 
(Refer to subsection 5.4 "Scanning" and subsection 5.8 "Data 
Processing".) 

 14. In the standard operating status, including the case where images 
are output to the imager for filming, perform setting so that all 
related information is displayed.  Missing related information due to 
non-display settings may lead to incorrect diagnosis or misfiling 
(wrong patient). 
 
(Refer to subsection 5.6 "Filming".) 

 15. If the power of the system or the imager is turned OFF during 
filming, filming is not performed normally.  Therefore, be sure to 
confirm that all required files are output before turning OFF the 
power of the system or the imager. 
 
(Refer to subsection 5.6.2 "Filming".) 
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CAUTION: 16. Important data should be handled with great care to avoid 
inadvertent deletion. 

 * Periodically back up important image data on an MO, server, 
etc.  In addition, protect the required raw data.  When an eXam 
Plan is selected, some of the unprotected raw data sets are 
deleted. 
 
(Refer to subsection 5.8 "Data Processing".) 

 17. If several image display windows are opened or the image display 
function is overloaded, processing may not be performed 
normally.  Observe the precautions regarding the system 
limitations. 

 * While real-time processing (helical acquisition, real-time 
display, SureStart, CT fluoroscopy, Play&Reverse) is in 
progress, do not use any display function (file queue display, 
image processing from the second and subsequent image 
display windows) that may overload the system.  If the above 
display functions are used, real-time processing may not be 
completed normally. 

 * When more than one image display window is opened, do not 
allow them to overlap each other.  Otherwise, changes in the 
window conditions may not be performed correctly (e.g., when 
the cursor is moved outside the image display area, the window 
becomes black). 
 
(Subsection 5.9.1 "Startup and termination of image display 
processing".) 

 18. The Distance Measurement function measures distances in a two-
dimensional plane.  Therefore, if measurement is performed on a 
3D image, the depth is not taken into consideration (the calculated 
distance is not along the surface of the 3D object). 
 
(Refer to subsection 5.10.1 "Region of interest (ROI)".) 
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CAUTION: 1. Observe the following to prevent incorrect system operation, system 

malfunction, and damage to the system. 

 * Keep foreign objects such as paper clips or staples from entering the 
system. 

 * The tape switches and rear-dome mat switch must be checked with your 
hand.  Do not use a sharp or solid object. 

 * When the patient couch is not to be operated for 30 minutes or more or 
when the power is turned OFF, retract the couch top from the gantry. 

 * Do not allow the patient bed with casters, or the stretcher, etc. to bump the 
footswitch. 

 * Take care not to allow the footswitch to be inadvertently depressed when the 
patient gets on or off the patient couch. 

 * Do not touch the gantry breaker or the X-ray breaker. 
 
(Refer to subsection 1.3.1 "Standard precautions to be observed when 
operating the system", subsection 2.3 "Patient Couch", subsection 2.3.3 
"Footswitch", subsection 3.1.2 "Check after turning ON the power", and 
section 4 "Power ON/OFF Procedures".) 

 2. When cleaning or disinfecting the system, take care not to damage the system. 

  If a change appears in the system after disinfection, stop using the system and 
contact your Toshiba service representative for repair. 

 * Use only the specified disinfectants for sterilization in the specified manner 
and frequency.  Failure to do so may result in discoloration or cracking of the 
surface finish, or in damage to rubber or plastic parts. 

 * Do not clean the unit with organic solvents (such as paint thinner) or 
abrasive cleansers because they may cause damage or discoloration. 
 
(Refer to subsection 3.3 "Cleaning and Disinfection".) 

 3. Replace consumables at the optimal timing.  Some consumables may cause 
problems in daily procedures such as loss of data. 
 
(Refer to subsection 6.3 "Periodically Replaced Parts and Consumable Parts".) 

 * The closure mechanism of patient immobilizing bands such as body bands 
may become worn over time, and their effectiveness may be reduced.  If 
patient immobilizing bands are used in such a condition, the patient may fall 
from the couch top.  Therefore, be sure to replace any such bands with new 
bands. 
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4. Warning Labels 

Various warning labels are attached to  in order to call the user's attention to potential 
hazards. 

* The symbol  on the warning labels attached to the system indicates safety precautions.  
The warning labels use the same signal words as used in the descriptions in the operation 
manuals. 

* Detailed information about the warning labels is given in the main body of this operation 
manual.  Read the operation manual carefully before using the system. 

The name, appearance, indication, and location of each warning label is as follows. 

(1) Warning label for foot injury hazard 

Attached to both sides of the gantry bottom cover (one each on the front and rear sides 
(<1> of figure S4-3)).  This label warns the user to avoid catching his/her feet during gantry 
tilting. 
(Refer to subsection 2.2 "Gantry".) 

 

Figure S4-1 
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(2) Warning label for hand injury hazard 

Attached to the both sides of the gantry tilting section (one each on the right and left sides 
(<2> in figure S4-3)).  This label warns the user to avoid catching his/her hands during 
gantry tilting. 
(Refer to subsection 2.2 "Gantry".) 

 

Figure S4-2 

 

Figure S4-3  Locations of warning labels on the gantry 

<1> 

<2> 
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(3) Warning label for the edge of the couch top 

Attached to the couch-top cover on the front side (gantry side) of the patient couch (figure 
S4-5).  This label warns the user not to grip the edge of the couch top. 
(Refer to subsection 2.3 "Patient Couch".) 

 
 

Figure S4-4 

 
 
 

Figure S4-5  Locations of warning labels on the patient couch (1) 

(4) Warning label for couch-top under cover 1 

Attached to the couch-top bottom cover (<1> of figure S4-13).  This label warns the user 
not to step on the couch-top under cover. 
(Refer to subsection 2.3 "Patient Couch".) 

 

Figure S4-6 
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(5) Warning label for couch-top under cover 2 

Attached to the outside the OUT limit on the couch-top under cover (<2> of figure S4-13).  
This label warns the user not to place his/her hands on the couch-top under cover. 
(Refer to subsection 2.3 "Patient Couch".) 

 
 

Figure S4-7 

(6) Warning label for couch-top under cover 3 

Attached on the couch-top under cover (<3> of figure S4-13). 
The label warns the user not to place his/her hands in the gap in the couch-top under cover.   
(Refer to subsection 2.3 "Patient Couch".) 

Do not place your hand 
or fingers in gaps in the 
cover.  When the couch 
top slides, your hand or 
fingers may be caught, 
resulting in personal 
injury.

CAUTION

 
 

Figure S4-8 

(7) Warning label for couch-top top cover 

Attached to the edge of the couch-top top cover (<4> of figure S4-13). 
The label warns the user not to grip the edge of the couch-top top cover.   
(Refer to subsection 2.3 "Patient Couch".) 

CAUTION
Do not grasp the top 
edge of the cover.  
When the couch top 
slides, your hand or 
fingers may be caught, 
resulting in personal
injury.  

 
Figure S4-9 
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(8) Warning label for couch top load capacity 

Attached to the top cover on the front side (gantry side) of the patient couch (<5> of figure 
S4-13).  This label warns the user not to apply a force exceeding 2 kN (205 kgf) to the 
couch top. 
(Refer to subsection 2.3 "Patient Couch".) 

 

Figure S4-10 

(9) Warning label for patient fastener insertion 

Attached to the top cover on the rear side of the patient couch (<6> of figure S4-13).  This 
label warns the user to insert the patient fastener of the body band (provided as an 
accessory) fully into the couch-top fastener when the patient is placed on the patient couch. 
(Refer to subsection 2.6 "Accessories".) 

 

Figure S4-11 
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(10) Warning label for accessory mounting 

Attached to the top cover on the front side (gantry side) of the patient couch (<7> of figure 
S4-13).  This label warns the user to insert the slip-out prevention pins when attaching the 
accessories. 
(Refer to subsection 2.6 "Accessories".) 

CAUTION

Tabletop

Pin Pin

Accessory

When mounting an accessory, confirm that the 
retaining pin is fully engaged and the accessory is 
securely mounted.
If the accessory is not securely mounted, it may come 
loose, possibly resulting in personal injury.

 
 

Figure S4-12 

<5>

<7>

<4>
<1>

<6>

<3>

<2>

 

Figure S4-13  Locations of warning labels on the patient couch (2) 

(11) Warning label for the footrest (the footrest is optional)  

This label warns the user not to apply a force exceeding 196 N (20 kgf) when the footrest is 
used. 
(Refer to subsection 2.6 "Accessories".) 

Do not lean on the footrest.
A load over 196 N (20 kgf) may
damage the footrest, resulting
in injury.

CAUTION

 

Figure S4-14  Location of warning label on the footrest 
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(12) Warning label for the arm-up holder 

This label warns the user of the following when the arm-up holder is used: not to subject 
this product to a load exceeding 7 kg; to pay close attention to the movements of the 
patient when a needle is being used; and not to use this product in an area that is to be 
scanned. 
(Refer to subsection 2.6 "Accessories".) 

CAUTION
Do not allow this product to subjected 
to a load exceeding 7 kg.  Otherwise, this
product may deform or fall, resulting in 
injury to personnel.
Pay close attention to the movements of 
the patient when a needle is being used.
If the patient raises or lowers her or 
his arm, the tubing may be caught,
resulting in disconnection or excessive 
penetration of the needle.
This product is made of metal.  Do not use 
it in an area that is to be scanned 
using the CT system.
The use of this product within the 
scanning range may cause image artifacts.

1. 

2.

3.

 

 

* 
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Important Information 

1. The responsibility for maintenance and management of this product after delivery resides 
with the customer who has purchased this product. 

2. The warranty does not cover the following items, even during the warranty period: 

(1) Damage or loss due to misuse or abuse. 

(2) Damage or loss caused by Acts of God such as fires, earthquakes, floods, lightning, 
etc. 

(3) Damage or loss caused by failure to meet the specified conditions for this equipment, 
such as inadequate power supply, improper installation, or unacceptable 
environmental conditions. 

(4) Damage or loss due to mobile use in a vehicle which is not authorized by TOSHIBA. 

(5) Damage or loss due to use outside the territory in which the equipment was originally 
sold. 

(6) Damage or loss involving equipment purchased from a source other than TOSHIBA or 
its authorized distributors or agents. 

(7) Damage or loss resulting from infection by malware (malicious software, such as a 
computer viruses or worms, that harms computers). 

3. This equipment shall not be used by persons other than fully qualified and certified medical 
personnel. 

4. Do not make changes or modifications to the software or hardware of this product. 

5. In no event shall TOSHIBA be liable for problems, damage, or loss caused by relocation, 
modification, or repair performed by personnel other than those designated by TOSHIBA. 

6. The purpose of this equipment is to provide doctors with data for clinical diagnosis. 

 The responsibility for diagnostic procedures lies with the physicians involved.  TOSHIBA 
shall not be liable for the results of diagnostic procedures. 

7. In CT scanning, there is a correlation between image quality and dose.  The operator must 
have a clear understanding of the relationships between image quality and dose before 
starting CT scanning.  All appropriate measures must be taken to minimize patient 
exposure in accordance with ICRP*90 guidelines. 

Special care is required when examining children, and patient exposure should be 
minimized by employing an eXam Plan intended for children.  (For information related to  
X-ray safety, refer to section 7.) 

* ICRP:  International Commission on Radiological Protection 

8. Important data must be backed up on external recording media such as clinical records, 
notebooks, or magneto-optical disks. 

9. TOSHIBA shall not be liable for loss of data stored in the memory of this equipment caused 
by operator error or accidents. 
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10. This manual contains warnings regarding foreseeable potential dangers.  Be alert at all 
times to dangers other than those indicated. 

11. TOSHIBA shall not be liable for damage or loss that results from negligence or from 
ignoring the precautions and operating instructions contained in this operation manual. 

12. On the occasion of change of the administrator or manager for this equipment, be sure to 
hand over this operation manual. 

13. Before disposal of this equipment, contact your TOSHIBA representative.  Do not dispose 
of this equipment without consulting your TOSHIBA representative first.  TOSHIBA does 
not assume any responsibility for damage resulting from disposal of this equipment without 
consulting TOSHIBA.  

14. TOSHIBA will not be held responsible for any infections of physicians, engineers, nurses, 
or patients caused by the equipment. 

 Proper disinfection of the equipment is the responsibility of the user. 

15. TOSHIBA will not be held responsible for any microbiological infections contracted by 
physicians, engineers, nurses, or patients as a result of contact with this system.  The user 
is responsible for disinfection of the system. 

16. This equipment shall be connected to a network only if security measures against infection 
by malware (malicious software, such as a computer viruses or worms, that harms 
computers) have been established for the network. 

17. This equipment shall be connected to a network with an environment specified by 
TOSHIBA.  Consult your TOSHIBA representative for details. 

18. Toshiba shall not be liable for the following events resulting from infection by malware 
(malicious software, such as a computer virus or worm, that harms computers). 

• Deletion, tampering, or leakage of data (including clinical data) stored in this product 

• Accidents due to malfunction of this product 

• Infection of other products via this product or damages resulting from such infection 

• Any other events resulting from infection with malware 
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Intellectual Property 

Availability of This Software and Manual Is Restricted. 

The software used for this system includes software owned by Toshiba Medical Systems 
Corporation, and software licensed to Toshiba Medical Systems Corporation by a Licensor. 

(1) This software and manual may be used only for this system. 

(2) The intellectual property of this software and this document is not assigned to you. 

(3) You may not copy this software or document, or modify this software either fully or in part. 

(4) You may not recompile or reassemble this software. 

(5) You may not assign, disclose, transfer, or sublicense this software or document to a third 
party. 

(6) This software may be subject to the export administration laws and regulations of the U.S. 
and other country and export or re-export of this software either fully or in part is restricted 
unless properly authorized by the government of the U.S. and other country. 

(7) The information in this document, and programs in this software are subject to change 
without notice. 
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END-USER LICENSE AGREEMENT FOR MICROSOFT SOFTWARE 

(Microsoft® Windows® 2000 Professional) 

IMPORTANT- PLEASE READ CAREFULLY:  This End-User License Agreement (“EULA”) is a 
legal agreement between you (either an individual or a single entity) and Toshiba Medical 
Systems Corporation, Medical Systems Company (“Toshiba”) of the medical imaging equipment 
or computer system component (“HARDWARE”) on which the Microsoft software product 
identified above (“SOFTWARE”) is installed.  The SOFTWARE includes computer software, the 
associated media, any printed materials, and any “online” or electronic documentation.  By 
using the SOFTWARE, you agree to be bound by the terms of this EULA.  If you do not agree to 
the terms of this EULA, Toshiba and Microsoft Licensing, Inc. or its affiliates (“MS”) are unwilling 
to license the SOFTWARE to you.  In such event, you may not use the HARDWARE and the 
SOFTWARE, and you should promptly contact the distributor and/or Toshiba for instructions.  
Any use of the SOFTWARE, including but not limited to use on the HARDWARE, will constitute 
your agreement to this EULA (or ratification of any previous consent). 

• The SOFTWARE is protected by international intellectual property laws and treaties.  The 
SOFTWARE is licensed, not sold.  All rights reserved. 

• GRANT OF SOFTWARE LICENSE.  This EULA grants you the following license:  

 You may use the SOFTWARE only on the HARDWARE.  

 NOT FAULT TOLERANT.  THE SOFTWARE IS NOT FAULT TOLERANT.  TOSHIBA 
HAS INDEPENDENTLY DETERMINED HOW TO USE THE SOFTWARE IN THE 
HARDWARE, AND MS HAS RELIED UPON TOSHIBA TO CONDUCT SUFFICIENT 
TESTING TO DETERMINE THAT THE SOFTWARE IS SUITABLE FOR SUCH USE. 

 NO WARRANTIES FOR THE SOFTWARE.  THE SOFTWARE is provided “AS IS” and 
with all faults.  THE ENTIRE RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, 
ACCURACY, AND EFFORT (INCLUDING LACK OF NEGLIGENCE) IS WITH YOU.  
ALSO, THERE IS NO WARRANTY AGAINST INTERFERENCE WITH YOUR 
ENJOYMENT OF THE SOFTWARE OR AGAINST INFRINGEMENT.  IF YOU HAVE 
RECEIVED ANY WARRANTIES REGARDING THE HARDWARE OR THE SOFTWARE, 
THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT BINDING ON, MS.  

 Note on Java Support.  The SOFTWARE may contain support for programs written in Java.  
Java technology is not fault tolerant and is not designed, manufactured, or intended for 
use or resale as online control equipment in hazardous environments requiring fail-safe 
performance, such as in the operation of nuclear facilities, aircraft navigation or 
communication systems, air traffic control, direct life support machines, or weapons 
systems, in which the failure of Java technology could lead directly to death, personal 
injury, or severe physical or environmental damage.  Sun Microsystems, Inc. has 
contractually obligated MS to make this disclaimer. 

 No Liability for Certain Damages.  EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE 
NO LIABILITY FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL 
DAMAGES ARISING FROM OR IN CONNECTION WITH THE USE OR PERFORMANCE 
OF THE SOFTWARE.  THIS LIMITATION SHALL APPLY EVEN IF ANY REMEDY FAILS 
OF ITS ESSENTIAL PURPOSE.  IN NO EVENT SHALL MS BE LIABLE FOR ANY 
AMOUNT IN EXCESS OF U.S. TWO HUNDRED FIFTY DOLLARS.  (US.$250.00). 

 Limitations on Reverse Engineering, Decompilation and Disassembly.  You may not 
reverse engineer, decompile, or disassemble the SOFTWARE, except and only to the 
extent that such activity is expressly permitted by applicable law notwithstanding this 
limitation.  
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 SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS.  You may permanently 
transfer rights under this EULA only as part of a permanent safe or transfer of the 
HARDWARE, and only if the recipient agrees to this EULA.  If the SOFTWARE is an 
upgrade, any transfer must also include all prior versions of the SOFTWARE.  

 EXPORT RESTRICTIONS.  You acknowledge that SOFTWARE is of US-origin.  You 
agree to comply with all applicable international and national laws that apply to the 
SOFTWARE, including the U.S. Export Administration Regulations, as well as end-user, 
end-use and country destination restrictions issued by U.S. and other governments.  For 
additional information on exporting the SOFTWARE, see 
http://www.microsoft.com/exporting/. 

 Storage/Network Use.  The SOFTWARE may not be installed, accessed, displayed, run, 
shared or used concurrently on or from different computers, including a workstation, 
terminal or other digital electronic device (“Computing System”).  
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How to Use This Manual Effectively 

* First read the Operation Manual Precautions Volume. 
For the organization of the operation manuals provided with this system, refer to table U-1. 

* Carefully read the contents of this manual before using the system. 

* Important information is described at the beginning of each section.  Be sure to read each 
section from the beginning; do not starting reading in the middle of the section. 

1. Conventions for Word Usage 

(1) NOTE 

This operation manual uses the following conventions for word usage in addition to the 
signal words (refer to "Safety Precautions") that indicate remarks related to safety 
precautions.  Carefully read the contents of this manual before using the system. 

NOTE: Indicates information of interest to users of equipment as to exceptional 
conditions or operating procedures. 

(2) Notation conventions 

(a) Notations enclosed in a box such as  indicate key switches on the gantry 
control panel and the keyboard. 

(b) Objects enclosed in double brackets [[ ]] such as [[OK]] correspond to keys in the 
menu or during screen interaction. 

(c) Keys on the keyboard may also be indicated by single brackets [ ]. 

(3) Indication of reference 

In this manual, sections and subsections relating to the descriptions are indicated for 
reference as follows. 

In this example, the information related to the 
description with this indication is given on page U-1, 
"1. Conventions for Word Usage", of this manual. 

 P. U-1 
Refer to 1 "Conventions 
for Word Usage". 
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2. Organization of the Operation Manuals 

This operation manual describes hardware operating procedures for the whole-body X-ray 
CT scanner  (model name:  TSX-101A) with the multislice CT scan system and 
the basic CT examination procedures when using this system. 

The operation manual for the  multislice CT scan system includes five volumes:  
Basic volume (this document), Precautions Volume, Quick Reference Volume, Reference 
Volume, and 3D Volume.  Read all five manuals before using the system. 

When optional items are to be used in combination with this system, carefully read the 
operation manuals supplied with the options. 

* Important information and intellectual property (availability of software) are described 
only in the operation manual (Basic volume) 2B201-313E. 

Table U-1  Organization of the operation manuals 

Precautions Volume Contains all the safety precautions that 
must be observed to ensure safe use of 
the system.  Read this manual first. 

Basic Volume Describes hardware operating procedures 
and the basic CT examination procedures 
when using this system. 

Quick Reference Volume Describes the basic operating procedures 
stepwise, according to the operational flow.

Reference Volume Describes the operating procedures for the 
processing functions that can be started 
from the scan monitor and image 
processing monitor.  The operating 
procedures are given by function. 

Operation manuals 
for  
multislice CT systems 

3D Volume Describes operating procedures for the 3D 
application. 

3. Inquiries about This Product 

If you have any questions about the operating procedures and cannot find the answer in 
the operation manuals, contact your Toshiba representative.  Please note the points below 
when making an inquiry. 

• Explain the problem you have experienced.  Be sure to describe the error messages 
and other related information correctly. 

• Be sure that the operation manuals are close at hand. 

• Use a telephone located as close to the console as possible so that you can observe 
the monitor during the telephone conversation. 
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1. About This System 
This section describes the applications, features, and operating conditions of the whole-
body X-ray CT scanner  (model name TSX-101A). 

* The following types of patient couch can be used in combination with this CT system. 

Patient couch model Main specifications 
CBTB-016A Scan range of 1.8 m (max.) 
CBTB-016B Scan range of 1.5 m (max.) 

1.1 Scope and Application 

The whole-body X-ray CT scanner  is used to acquire transaxial images of 
any desired region of the body, providing a wide range of diagnostic capabilities. 

1.2 Features 

The performance of the new  system has been improved relative to the 
previous version, which was already the top system in the Toshiba X-ray CT scanner 
series.  It is provided with a 7.5-MHU large-capacity X-ray tube, has a rated X-ray 
output capacity of 60 kW, and permits scanning at the high speed of 0.5 s per rotation.  
The system's features are described below. 

(1) Multislice detector 

Through the adoption of the Selectable Slice-thickness Multi-row Detector (SSMD) 
method, high-speed as well as high-resolution scanning can be supported. 

The minimum slice thickness is reduced to 0.5 mm, making it possible to select the 
desired slice image for scanning from among 0.5 mm, 1 mm, 2 mm, 3 mm, 4 mm, 6 
mm, 8 mm, to match the purpose. 

(2) Image reconstruction 

This system employs the helical reconstruction technique TCOT (true cone-beam 
tomography), which precisely handles the cone angle based on the Feldkamp 
method, thus minimizing artifacts related to the cone angle and providing accurate, 
high-resolution isotropic images over the entire imaging field.  In addition, 
MUSCOT (multislice cone-beam tomography) reconstruction, which has received 
accolades in 4-row multislice CT, can also be used. 

(3) High-speed scan 

Data for several slices can be acquired simultaneously in a single scan, thus 
achieving high-speed scanning. 

Since the acquisition is completed in a short period of time, this obviously alleviates 
the burden on the patient, but also improves throughput by eliminating the need to 
wait for the X-ray tube to cool down. 
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(4) High-quality images 

It is now possible to use thin-slice helical scanning for routine examinations.  Based 
on high-resolution voxel data, smooth, finely-detailed 3D and MPR images can be 
obtained. 

In addition, by stacking the data acquired using thin slices, images with very few 
partial volume effects can be obtained. 

(5) Improved examination efficiency 

It is possible to acquire the data for routine examination, detailed examination and 
to generate 3D images in a single scan. 

For example, by performing a helical scan with a 1-mm slice thickness, it is 
possible to generate images at various slice thicknesses from this data, such as 
10-mm slice images for routine examinations, 5-mm slice images for detailed 
examinations, as well as the 1-mm slice images for generating 3D images.  These 
images can also be automatically transferred to multiple destinations, including 
imagers and image servers. 

(6) Dual-monitor system 

In order to provide a comfortable examination environment, this system provides a 
dual-monitor system.  The scan system monitor and the image processing monitor 
can be operated independently or in parallel in order to improve examination 
efficiency. 

(7) Improved image diagnosis functions 

Large numbers of images are generated when scanning is performed with a 
multislice system, such as in detailed examinations.  This system also has a 
function for automatically generating MPR images when scanning is completed by 
presetting the MPR generation conditions in the eXam Plan.  Furthermore, there is 
also a high-speed image feed function (switching between slices) to take full 
advantage of the power for image interpretation. 

(8) It is possible to perform helical scanning while continuously varying the X-ray tube 
current in order to optimally control the X-ray dose for the region being scanned.  
This makes it possible not only to reduce the patient exposure dose, but also to 
obtain uniform image quality in the cross-sectional images obtained.  Furthermore, 
there is also an exposure reduction mode that reduces the dose to the patient by 
about 50%, in addition to the conventional mode.  This allows controlling the 
exposure dose according to the purpose of the examination. 

(9) Multislice CT fluoroscopy (option) 

With this system, it is possible to reconstruct and display three slices in real time.  
As a result, the slices before and after the target region can also be monitored, 
improving operability for procedures such as biopsy and drainage. 
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1.3 Operating Requirements 

This subsection describes the precautions concerning radiation protection and the use 
of radiowave-emitting devices which must be observed when the system is used. 

For operating conditions and storage and transport conditions, refer to section 7. 

Refer to subsection 7.1 "System Specifications"
on page 7-1 of this manual.

 

1.3.1 Standard precautions to be observed when operating the system 

DANGER: This system is not explosion-proof.  Therefore, do not use 
flammable or explosive gases near the system.  If flammable 
or explosive gases enter the system, a fire or explosion may 
occur. 

WARNING: 1. If the system seems to be abnormal, ensure patient 
safety, immediately stop using the system, and contact 
your Toshiba representative. 

 * If smoke or fire is generated from the system, turn OFF 
the breaker of the distribution board. 

 * If the gantry (tilting) or the couch (vertical 
movement/couch-top horizontal movement) moves in 
a manner other than specified (e.g.: the gantry or the 
couch does not stop at the specified point), press the 
emergency stop button immediately.   

 * If X-ray exposure is performed in a manner other than 
that specified (e.g.: X-ray exposure is performed 
beyond the specified exposure time), press the 
emergency stop button immediately.  

 2. If this CT system is used to examine emergency patients, 
another diagnostic modality should be available in the 
event of system malfunction or abnormality. 

 3. Do not allow the system to be exposed to any liquids 
such as water, urine, chemicals, or detergent.  Otherwise, 
malfunction or an electrical short may occur possibly 
resulting in personal injury or electrical shock.  

 * If any liquid enters the system, immediately turn OFF 
the power of the system and dry it thoroughly.  Then, 
contact your Toshiba representative. 



 

No. 2B201-313E*B 

1-4 

 

WARNING: 4. Do not remove screws to open the gantry and do not 
disassemble the system.  These operations may result in 
electrical shock or malfunction. 

 5. When using the system, be sure to observe the specified 
operating conditions.  Otherwise, incorrect operation or 
system malfunction may occur. 

 * Do not block the ventilation ports.  If the system is 
used while the ports are blocked, incorrect operation 
or system malfunction may occur due to heat buildup. 

 6. Handling the cord on this product will expose you to lead, 
a chemical known to the State of California to cause birth 
defects or other reproductive harm.   
Wash hands after handling. 

CAUTION: Observe the following to prevent incorrect system operation, system 
malfunction, and damage to the system. 

 * Keep foreign objects such as paper clips or staples from entering the 
system. 

 * When the gantry is not to be operated for 30 minutes or more or when 
the power is turned OFF, retract the couch top from the gantry. 
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1.3.2 Radiation protection 

WARNING: The operator must always take appropriate measures to 
avoid X-ray exposure when using the system.  In particular, 
if it is necessary to enter the scanning room during 
scanning, protective measures such as wearing protective 
clothing or using suitable shielding must be taken to 
minimize X-ray exposure. 

Since this system employs X-rays, protective measures against X-ray exposure have 
been taken at all stages of design. 
However, absolute protection cannot be achieved.  

Therefore, the operator must always be careful to avoid exposure to X-rays while 
operating the system.  

In particular, if it is necessary to enter the scanning room during scanning, protective 
measures such as wearing protective clothing or using suitable shielding must be taken 
to minimize X-ray exposure. 

In CT scanning, image quality is related to X-ray dose. 
Be sure to take this into account when performing scanning because it may permit X-ray 
exposure to both the patient and the operator to be reduced.  

Information related to X-ray safety is given in section 7. 
Please read this information carefully.  

Refer to subsection 7.3 "Information Related to
X-ray Safety" on page 7-6 of this manual.
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1.3.3 Use of radiowave-emitting devices 

WARNING: When using the system, be sure to observe the specified 
operating conditions.  Otherwise, incorrect operation or 
system malfunction may occur. 

 * The use of radiowave-emitting devices near this kind of 
medical electronic equipment may interfere with its 
operation.  Do not bring in or use devices which generate 
radiowaves, such as cellular phones, transceivers, or 
radio-controlled toys, within the room in which this 
system is installed.  In addition, install this system at a 
location as far away from equipment emitting high-level 
electromagnetic radiation (laser surgical units, microwave 
accelerators, microwave thermal therapy systems, etc.) 
as possible. 

The use of radiowave-emitting devices such as cellular telephones near this equipment 
may interfere with its operation.  Do not bring in or use devices which generate radio 
waves, such as cellular telephones, transceivers, and radio-controlled toys, within the 
room where the equipment is installed.  If devices which generate radio waves are 
brought near the equipment, instruct the user to immediately turn OFF the radiowave-
emitting device. 

In addition, this equipment may not operate normally if equipment emitting high-level 
electromagnetic radiation such as laser surgical units, microwave accelerators, 
microwave thermal therapy systems, etc. are used in a room next to the scan room.  
Therefore, install this equipment at a location as far away from such equipment as 
possible. 

Otherwise, images may be degraded by noise, interfering with image analysis, or the 
system may not operate normally. 

 

* 
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2. Names and Functions of the Parts 
of the System 
This section describes the standard configuration of  and the names and 
functions of its options. 

CAUTION: Before using the auto home switch, the auto set switch, etc., 
confirm that there is nothing that could cause interference 
around the gantry and patient couch or within the couch-top 
movement range.  Failure to do so may lead to interference, 
resulting in personal injury or damage to the system. 

 * When this system is used with other systems such as 
surgical X-ray systems, be careful to avoid contact with the 
patient and system during operation. 

 * Before tilting the gantry, confirm that there is nothing on the 
cover at the lower part of the gantry. 

 * When tilting the gantry, do not touch the sides of the tilting 
section. 

 

 * When performing couch DOWN movement, take care to 
avoid interference between the couch upper frame and your 
leg or foot. 

Confirm that there is 
nothing on the cover here.

Do not touch this surface
(or the surface on the 
opposite side). 
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2.1 Standard Configuration 

Gantry
(scanner main unit)

Patient couch

Speaker

Microphone

Scan keyboard

Navibox

Console

Scan monitor

Speaker

Image processing keyboard

Image processing monitor

 

Figure 2.1-1  Overall view of the system 

The standard configuration of  is as follows. 

(1) Gantry (including speaker) 1 

(2) Patient couch 1 

(3) Console 1 set 
(Monitor × 2, Navibox × 2, scan keyboard, image processing keyboard, 
mouse × 2, speaker, and microphone) 

(4) Accessories 1 set 

*:  For details concerning accessories, refer to subsection 2.6 "Accessories". 

 Refer to subsection 2.6 "Accessories" 
on page 2-34 of this manual. 
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2.2 Gantry 

The names of the parts of the gantry are described below. 

 

Figure 2.2-1  Names of the parts of the gantry 

Patient guides (front and rear:  2 locations) 
X-ray exposure indication lamps  
(front and rear:  2 locations) 
Emergency stop buttons  
(left and right:  2 locations) 
Gantry/couch operating panels  
(left and right:  2 locations) 
Median-line projector 

External projectors (left and right:  2 locations)

 
 
 
 
 
 
Tape switches (front and rear:  2 locations) 

+ (plus) direction 

Gantry breaker 

– (minus) direction 

Gantry tilt 

Ventilation  
opening 

X-ray exposure lamps  
(front and rear:  2 locations) 

Rear-dome mat switch 

Patient guides  
(front and rear:  2 locations) 

Tape switches  
(front and rear:  2 locations ) 

X-ray breaker 

Front 

Rear 

Ventilation opening 

Microphone 

Dome 

Mylar ring 

Microphone 
(rear:  2 locations) 
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2.2.1 Operating panel 

(1) There are auxiliary operating panels on both the left and right sides of the front of 
the gantry. 

(2) If the left and right operating panels are used simultaneously, system operation 
stops.  Therefore, use one or the other for system operation. 

(3) When operating a switch, press it down gently until it stops. 

(4) Switch operations may be disabled (interlock function) if the system reaches a 
movement limit position or if there is a possibility of interference between the gantry 
and patient couch. 

(a) When the interlock function is actuated, the lamps of the corresponding 
switches go out and switch operations are disabled even if the switches are 
pressed.  

(b) When the interlock function is actuated, the corresponding display value 
(height, angle, etc.) blinks when the switch is pressed. 

(5) The names of the displays and switches are shown in the following figure. 

 

Figure 2.2-2  Operating panel (left side) 

Position display 

 IN slide switch 
FAST switch 

OUT slide switch 
FREE switch 

Zero-clear switch 

Slice position  
setting switch 

Angle display 

+ (plus) tilt switch 

– (minus) tilt switch 

Height display 

Couch UP switch 

Couch DOWN switch 

Auto home switch 

Tilt angle display 
 

+ (plus) tilt switch 

- (minus) tilt switch 
Projector switch 

• Related to projectors 

• Related to couch-top horizontal 
movement 

• Related to gantry tilting 

• Related to couch vertical movement
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(6) Interlock function 

To ensure safety of the patient and the equipment, interlock functions are provided 
to prevent interference between the equipment and the patient or between the 
gantry and the patient couch, which can occur depending on the positional 
relationship during gantry movement or couch movement.  These functions limit the 
movement of the gantry and patient couch as follows. 

(plus) direction (minus) direction

Gantry tilt angle (   )°

Couch top 
height display 

Couch top horizontal movement
IN direction OUT direction

Within 50 mm from the OUT-LIMIT position

175 mm

0 mm

469 mm

OUT 1  

Figure 2.2-3 

1) Permissible gantry tilting range 

 Gantry tilt position (°) 

+175 to +94 +30° to -30° Couch-top height 
(mm) +94 to +35 +24° to -25° 

 +35 to -5 +14.5° to -13° 

 -5 to -469 +0.5° to -13° 
 

2) Permissible couch vertical movement range 

 Couch-top height (mm) 

 IN-LIMIT to OUT1 OUT1 to OUT-LIMIT

+24.5 to +30 +175 mm to +94 mm Gantry tilt position 
(°) -25.5° to -30  

 +15° to +24 +175 mm to +35 mm 

 -13.5 to -25  

 +0.5 to +30 +175 mm to ±0 mm 

 +0.5 to -13 +175 mm to ±0 mm +175 mm to -469 mm
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3) Permissible couch horizontal movement range 

 Couch-top horizontal movement 
permissible range 

+175 to +94Couch-top height 
(mm) +94 to +35 

 +35 to -0 

 +0 to -5 

The couch top can be moved between the 
IN-LIMIT position and the OUT-LIMIT 
position. 

 -5 to -469 IN movement is disabled. 
* Couch-top movement in the OUT direction 

is possible from the OUT1 position to the 
OUT-LIMIT position. 

*: With the couch top height display, an actually displayed value may differ by up 
to 10 mm from the value described in the above table. 

*: OUT movement instructed from the console slows down and stops at a location 
where the headrest does not interfere with the patient couch. 

*: IN movement instructed from the console slows down immediately before the 
IN-LIMIT position and then stops.  In some cases, the couch top does not reach 
the IN-LIMIT position. 

*: When a button switch LED on an operating panel is lit, it indicates that the 
switch is enabled.  When the LED is out, it indicates that the switch is disabled.  
This applies to all switches on every operating panel. 

*: If the switch of a movement function that is disabled is held pressed, the 
corresponding position indicator LED blinks. 
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2.2.2 Gantry tilting 

The gantry can be tilted up to 30° toward the front or rear from the vertical position. 

DEG - tilt switch
(gantry tilting in
the - direction)

+ tilt switch
(gantry tilting in
the + direction)

Gantry tilting in
the + direction

Gantry tilting in
the - direction

-+

Operating panel on the
left side of the gantry  

Figure 2.2-4  Gantry tilting 

(a) Operation using the operating panel 

• Pressing the + tilt switch tilts the gantry in the + direction (the lower part of the 
gantry moves toward the patient couch).  
The gantry is tilted up to 30° toward the rear from the vertical position. 

• Pressing the - tilt switch tilts the gantry in the - direction (the upper part of the 
gantry moves toward the patient couch). 
The gantry is tilted up to 30° toward the front from the vertical position. 

• When the auto home switch is pressed, the gantry and the patient couch move 
to their home positions (for the gantry, the tilt angle is 0°). 
 
For the operating procedures for the auto home switch, refer to subsection 2.4 
"Auto Home Switch/Auto Set Switch".  

  Refer to subsection 2.4 "Auto Home Switch 
/Auto Set Switch" on page 2-25 of this manual. 

 

Gantry tilting using the switch may be disabled to avoid interference between the 
gantry and the patient couch (interlock function).  For details concerning the 
interlock function, refer to subsection 2.2.1 "Operating panel". 

Refer to subsection 2.2.1 "Operating panel" on
page 2-4 of this manual.
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(b) Operation from the interactive window 

Click the 'Gantry/Couch position display' area  in the Command Box 

on the monitor for scanning or press the [F1] key on the scan keyboard.  Then, 
select [[Gantry tilt]] in the displayed window for gantry control. 
It  is now possible to enter the gantry tilt angle. 

 

Figure 2.2-5  Gantry tilting by operation from the interactive window 

After entering the tilt angle, press the movement (gantry/couch) key  on the 

scan keyboard to start gantry tilting. 

When the movement (gantry/couch) key  is pressed once, the gantry is tilted 

to the +15° or -15° position.  If gantry tilting is to be performed further, press the 

movement (gantry/couch) key  again.  Each time the key is pressed, the 

gantry is tilted further toward the target position in steps of 3.5°. 

 Refer to subsection 2.5.1 "Keyboard" 
on page 2-27 of this manual. 

 

• Current position 
 
The current gantry position is displayed.  The value displayed here is the same 
as the gantry tilt angle displayed on the gantry operating panel. 

• Target position 
 
When a value is entered in this column, the gantry is tilted until it reaches the 
entered position (until the gantry tilt angle indicator displays the entered value).  
 
If a value of 15.0 degrees is entered in the [[Target position]] column when the 
current gantry position is 10.0 degrees, the gantry is tilted from the current 
position by 5.0 degrees in the + direction and the gantry position indicator 
displays 15.0 degrees.  
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• Position change 
 
When a value is entered in this column, the gantry is tilted from the current 
position by the entered value (degrees).  
 
If a value of 5.0 degrees is entered in the [[Position change]] column when the 
gantry position indicator displays 10.0 degrees, the gantry is tilted by 5.0 
degrees in the + direction and the gantry position indicator displays 15.0 degrees. 

* Scanography cannot be performed when the gantry is tilted. 

* Reconstructed image field when scanning is performed with the gantry tilted 

 In a multislice CT scan system, more than one slice image can be acquired by a 
single scan.  Therefore, if scanning is performed with the gantry tilted (tilt 
scanning), the axis connecting the center point of each slice image (scan center) 
is as shown in the figure below. 
Since the center axis of the reconstructed images is adjusted so that it is parallel 
to the patient's body axis, the deviation from the scan center axis differs for each 
slice. 

 

 Figure 2.2-6 Deviation of the scan center position of each slice and the center 
position of each reconstructed image when tilt scanning is 
performed (in 4-slice scan mode) 

 In this system, the center of the reconstructed image is aligned with the center of 
the displayed image.  Therefore, areas other than the reconstructed image field 
are also displayed on the display screen. 

Scan center
Reconstruction center 
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2.2.3 Projector 

Projectors are mounted on the front surface of the gantry at three locations (external 
projectors and median-line projector) and in the Mylar ring section at two locations 
(internal projectors).  Laser beams are emitted from these projectors. 

The laser beams have the following characteristics. 

IEC 60825-1 class II 
Continuous wave (CW) 
Wavelength:  635-nm semiconductor laser 
Output:  Less than 1 mW 

Figure 2.2-7  Label for laser 

WARNING: Do not look directly into the laser beam continuously.  
Doing so may result in eye injury.  When setting the OM 
line, instruct the patient to close her/his eyes. 

+

 

Figure 2.2-8  Projectors 

• Pressing the projector switch lights the projector.  Pressing it a second time turns 
OFF the projector. 

• The projector automatically goes out after about 2 minutes. 

• The + (plus) tilt switch or – (minus) tilt switch can be used to tilt the projectors to the 
target angle (beam angle) at which scan images are to be obtained.  

• When the couch top moves into the gantry dome, the projector lamps automatically 
go out. 

– (minus) tilt 
switch 

Projector switch External  
projector 
 

Mylar ring 
section 

Median-line 
projector 

External  
projector 

Internal  
projectors 

+ (plus) tilt switch 
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* Lighting position of the projector 

 In a multislice CT scan system, more than one slice image can be acquired by a 
single scan. 
The position indicated by the projector is the center of these (even) slices (in the case 
of 4-slice image acquisition, the position is between the second and third slices). 

1 432

 

 Figure 2.2-9 Position indicated by the projector (in the case of 4-slice image 
acquisition) 

 

 

Couch side 
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2.2.4 Emergency stop buttons 

The emergency stop buttons are used to stop the system immediately in the case of an 
emergency.  Emergency stop buttons (  ) are provided on both the upper left and 
right of the front of the gantry and on the scan keyboard. 

Emergency stop
buttons (red)

 

Figure 2.2-10  Emergency stop buttons 

When one of the emergency stop buttons is pressed, the power of the gantry is turned 
OFF.  All movements of the gantry and patient couch stop and X-ray exposure also 
stops.  Note that the Navibox is not turned OFF.  Therefore, it is possible to perform 
shutdown processing and then turn the power OFF and ON. 
To restore the system after emergency stop, follow the steps described below. 

(1) Perform the procedures described in subsection 4.3 "Terminating the System" to 
terminate the system.  

(2) Turn OFF the power of the Navibox. 

Refer to section 4 "Power ON/OFF Procedures"
on page 4-1 of this manual.

 

(3) After several seconds, turn ON the power of the Navibox.  

(4) When the interactive screens (patient information area, scan operation area, etc.) 
are displayed on the monitor, restarting of the system is complete. 
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2.2.5 X-ray exposure indication lamp 

 

Figure 2.2-11  X-ray exposure indication lamp 

The X-ray exposure indication lamp indicates whether the system is generating X-rays. 
When the power of the system is turned ON, the green lamp on the right lights. 
When X-rays are being generated, the orange lamp on the left lights. 
The two lamps are provided on the upper right of the front and the upper left of the rear 
of the gantry. 

2.2.6 Tape switches and rear dome mat switch 

The tape switches and the rear dome mat switch detect interference with the dome 
when the gantry is tilting etc. and stop the movement in the event of interference. 
The tape switches are provided at the lower inner parts of the front and rear of the 
gantry.  
The rear dome mat switch is provided at the upper inner part of the rear of the gantry. 
If the front-side tape switch is activated, gantry tilting in the + (plus) direction, couch-top 
IN movement, and couch DOWN movement are disabled. 
If the rear-side tape switch is activated, gantry tilting in the – (minus) direction, couch-
top IN/OUT movement, and couch DOWN movement are disabled. 
If the rear dome mat switch is activated, gantry tilting in the + (plus)/- (minus) direction, 
couch-top IN movement, and couch UP movement are disabled. 

Front-side tape switch

Patient
couch

Rear dome
mat switch
Rear-side
tape switch

Operating panel
(Gantry)

 

Figure 2.2-12  Tape switches and rear dome mat switch 

When the power is turned ON, the green lamp lights.
When X-ray exposure is being performed, 
the orange lamp lights. 
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2.2.7 Patient guide 

 

Figure 2.2-13  Patient guides 

The patient guides provide a simplified indication of the system operating status. 

Two patient guides are provided, one at the upper part of the front of the gantry and one 
at the upper part (inside the dome) of the rear of the gantry. 

 Orange Orange Orange Green Yellow  
  

 Yellow: Indicates that couch top 
horizontal movement, gantry 
tilting or couch UP/DOWN 
movement is in operation. 

Green: Indicates that X-rays are not being 
generated. 

Orange: Indicates that X-rays are being generated. 

 
During exposure, the exposure time is divided into three equal times and the patient 
guide lights as shown below. 

 Orange Orange Orange Green Yellow  
 

 Orange Orange Orange Green Yellow  Time passage 
 

 Orange Orange Orange Green Yellow  

When pre-scan voice is used, the patient guide starts blinking as soon as the pre-scan 
voice is played back and remains blinking until immediately before scan start.  This 
indicates that the scan is being delayed by using the TALK key or the delay time setting 
knob on the scan keyboard. 

 Orange Orange Orange Green Yellow  
 

  Refer to subsection 2.5.1 "Keyboard" 
on page 2-27 of this manual. 

Front-side patient guide
Rear-side patient guide 

Front Rear 
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2.3 Patient Couch 

WARNING: Do not allow the system (including the accessories) to be 
subjected to a load in excessive of its load capacity.  The 
system (or the accessory) may be damaged.  (The load 
capacity of the couch top is 2 kN (205 kgf). 

CAUTION: Observe the following to prevent incorrect system operation, system 
malfunction, and damage to the system. 

 * When the patient couch is not to be operated for 30 minutes or more or 
when the power is turned OFF, retract the couch top from the gantry. 

The names of the parts of the patient couch are shown below. 

IN

OUT

DOWN

UP

Footswitch

Patient support device 
mounting position

 
 

Figure 2.3-1  Patient couch 

NOTE: A urine bag etc. should be placed on the couch top.  At this time, be careful not 
to allow the hose to get caught. 



 

No. 2B201-313E*B 

2-16 

2.3.1 Couch-top horizontal movement 

Use the gantry operating panel or the interactive screen on the console to perform 
couch-top horizontal movements (IN/OUT). 

The couch top can be moved 182 cm from the rear edge of the patient couch towards 
the gantry. 

Operating panel on the
left side of the gantry

IN
direction

OUT
direction

Zero clear switch Slice position setting switch

OUT slide switch

FAST switch

IN slide
switch

FREE switch

 

Figure 2.3-3  Couch-top horizontal movements (IN/OUT) 

(a) Operation using the operating panel 

• Pressing the IN slide switch moves the couch top in the IN direction. 

• Pressing the IN slide switch and the FAST switch simultaneously moves the 
couch top in the IN direction at high speed. 

• Pressing the OUT slide switch moves the couch top in the OUT direction. 

• Pressing the OUT slide switch and the FAST switch simultaneously moves the 
couch top in the OUT direction at high speed. 

• When the FREE switch is pressed, the couch top can be moved manually.  At 
this time, the green lamp above the switch lights.  To release manual movement 
mode, press the FREE switch again. 
 
When the FREE switch is ON, be careful to avoid interference between the 
gantry and the couch top when moving the couch top manually because the 
interlock function is disabled.  
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• Pressing and holding down the zero clear switch resets the couch-top position 
value to 0 (zero). 
 
If the couch height is too low, movement of the couch top in the IN direction is 
disabled to prevent it from interfering with the gantry (interlock function).  When 
movement is interlocked, the value indicating the couch-top position blinks 
(except in FREE mode) . 
For details concerning the interlock function, refer to subsection 2.2.1 "Operating 
panel". 

Refer to subsection 2.2.1 "Operating panel" on
page 2-4 of this manual.

 

• When the  switch is pressed, the couch top automatically moves to the scan 

plane.  The switch should be held down until the movement of the couch top 
stops. 
At this time, the value indicating the couch-top position is zero (0).  

• When the auto home switch is pressed, the gantry and the patient couch move 
to their home positions (couch top: OUT limit position [status in which the couch 
top is located at the limit position in the OUT direction]).  

• For auto home switch operating procedures, refer to subsection 2.4 "Auto Home 
Switch/Auto Set Switch". 

  Refer to subsection 2.4 "Auto Home Switch 
/Auto Set Switch" on page 2-25 of this manual. 
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(b) Operation from the interactive window 

Click the 'Gantry/Couch position display' area  in the Command Box 

on the monitor for scanning or press the [F1] key on the scan keyboard.  Then, 
select [[Couch slide]] in the displayed window for gantry control. 
It is now possible to enter the couch-top sliding distance. 

 

Figure 2.3-4 Couch-top horizontal movement by operation from the  
interactive window 

After entering the movement distance, press the movement (gantry/couch) key 

 on the scan keyboard to start couch-top horizontal movement. 

When the movement (gantry/couch) key  is pressed once, the couch top 

moves to the +200-mm or -200-mm position.  If couch-top horizontal movement is 

to be performed further, press the movement (gantry/couch) key  again. 

  Refer to subsection 2.5.1 "Keyboard" on page 
2-27 of this manual. 

 

• Current position 
 
The current couch-top position is displayed.  The value displayed here is the 
same as the couch-top position displayed on the gantry operating panel.  

• Target position 
 
When a value is entered in this column, the couch top moves until the value on 
the couch-top position indicator reaches the entered value. 
If a value of 250 mm is entered in the [[Target position]] column when the  
couch-top position indicator displays 200 mm, the couch top moves by 50 mm 
toward the gantry from the current position and the couch-top position indicator 
displays 250 mm.  
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• Position change 
 
When a value is entered in this column, the couch top moves by the entered 
value from the current position. 
If a value of 50 mm is entered in the [[Position change]] column when the  
couch-top position indicator displays 200 mm, the couch top moves by 50 mm 
toward the gantry from the current position and the couch-top position indicator 
displays 250 mm.  

• 0 Clear 
 
When this button is clicked, the value displayed on the couch-top position 
indicator is reset to 0 (mm). 

NOTE: The value indicating the horizontal couch movement position 
displayed on the gantry operating panel or in the interactive window 
(figure 2.3-4) is the same as that of the "Scan couch position", which 
is one of the related information items displayed in the image display 
area. 

 

(c) Couch top horizontal movement in the case of power failure 

Open the cover provided on the OUT side of the patient couch.  Then, turn the 
release lever in the direction of the arrow and move the couch top manually.  (The 
lever does not need to be held.) 

NOTE: The release lever and the cover must be restored before returning the 
system to the normal operation status. 

Cover

Release lever

Pull out.

Open the cover.
Turn the lever in the direction of 
the arrow and pull out the couch top.

Procedures for pulling out the couch 
top in the case of power failure

 

Figure 2.3-5  Release lever 

 Refer to subsection 5.2.6 "Image display 
area" on page 5-16 of this manual. 
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2.3.2 Couch vertical movement 

NOTE: Vertical movement of the patient couch is hydraulically driven.  To protect the 
system from accidental damage due to a malfunction such as oil leakage, 
retract the couch top to the foot end of the patient couch when the gantry is 
not to be operated for 30 minutes or more or when the power is turned OFF. 

The patient-couch height (distance between the upper surface of the couch-top and the 
floor) is adjustable within 300 mm to 950 mm. 

When the patient couch reaches the AUTO STOP position (approximately 41 cm 
between the upper surface of the couch-top and the floor) during couch downward 
movement, movement is automatically stopped.  To resume downward movement, 
press the corresponding button again. 

* AUTO STOP position: Height from the floor surface to the patient-couch top cover:  
458 mm 

Couch vertical movement (UP/DOWN) is performed using the gantry operating panel, 
the interactive window on the console, or the footswitch. 

For the operation procedures for the footswitch, refer to subsection 2.3.3. 

  Refer to subsection 2.3.3 "Footswitch" on 
page 2-23 of this manual. 

 

UP

DOWN
Operating panel on the left
side of the front of the gantry

Couch DOWN
switch

Couch UP
switch

 

Figure 2.3-6  Couch vertical movement 
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(a) Operation using the operating panel 

• Pressing the couch DOWN switch lowers the patient couch. 

• Pressing the couch UP switch raises the patient couch. 

• Note that couch vertical movement may be interlocked depending on the couch 
height, the gantry tilt angle, or the couch horizontal movement position to 
prevent interference between the gantry and the patient couch (interlock 
function).  In this case, the value indicating the current couch height blinks. 
For details concerning the interlock function, refer to subsection 2.2.1 "Operating 
panel". 

Refer to subsection 2.2.1 "Operating panel"
on page 2-4 of this manual.

 

• When the auto home switch is pressed, the gantry and the patient couch move 
to their home positions (for couch vertical movement, the patient couch moves to 
the AUTO STOP position). 
 
For the operating procedures for the auto home switch, refer to subsection 2.4 
"Auto Home Switch/Auto Set Switch". 

 Refer to subsection 2.4 "Auto Home Switch 
/Auto Set Switch" on page 2-25 of this 
manual.
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(b) Operation from the interactive window 

Click the 'Gantry/Couch position display' area  in the Command Box 

on the monitor for scanning or press the [F1] key on the scan keyboard.  Then, 
select [[Couch Up/Down]] in the displayed window for gantry control. 
It is possible to perform couch vertical movement. 

 

Figure 2.3-7  Couch vertical movement by operation from the interactive window 

After selecting the movement direction (UP/DOWN), press the movement 

(gantry/couch) key  on the scan keyboard to start couch vertical movement.  

When the movement (gantry/couch) key  is pressed once, the couch moves 

approximately 10 mm in the selected direction (UP or DOWN).  To perform vertical 

movement further, press the movement (gantry/couch) key  again.  

  Refer to subsection 2.5.1 "Keyboard" on page 
2-27 of this manual. 

 

• Current position 
 
The current couch vertical position is displayed.  The value displayed here is the 
same as the couch vertical position displayed on the gantry operating panel.  

• Position change 
 
Select the direction for couch vertical movement here.  
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2.3.3 Footswitch 

WARNING: Do not allow the system (including the accessories) to be 
subjected to a load in excessive of its load capacity.  The 
system (or the accessory) may be damaged. 

CAUTION: Observe the following to prevent incorrect system operation, system 
malfunction, and damage to the system. 

 * Take care not to allow the footswitch to be inadvertently depressed 
when the patient gets on or off the patient couch. 

 * Do not allow the patient bed with casters, or the stretcher, etc. to bump 
the footswitch. 

* The footswitch is provided at the center of the patient-couch under cover. 
 
The footswitch can be used to perform couch vertical movement or auto set/auto 
home. 
(For details regarding the auto set switch and the auto home switch, refer to 
subsection 2.4.) 

* Vertical movement is set as the standard setting. 
 
To change the setting to auto set or auto home, contact your Toshiba service 
representative. 
 
The load capacity of the footswitch (pedal and footswitch cover) is 1.32 kN (135 kgf). 

Cover

Switch main unit

Mounting metal 
fitting

Cover

Switch main unit

Mounting metal f
itting  

Figure 2.3-8 Footswitch  
(couch vertical movement) 

Figure 2.3-9 Footswitch  
(Auto set/Auto home) 
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• To raise and lower the couch, press the appropriate switch on the footswitch. 

<Couch vertical movement> 

To raise the patient couch :  or  

To lower the patient couch :  or  

<Auto set/auto home> 

To use the auto set switch :  or  

To use the auto home switch :  or  

• The pedal must be fully depressed (until it cannot be pressed any further). 

• The patient couch is continuously raised/lowered or auto set/auto home while the 
corresponding switch is pressed. 
To stop operation, release the switch. 

• If any two switches are pressed simultaneously, operation stops. 
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2.4 Auto Home Switch/Auto Set Switch 

CAUTION: Before using the auto home switch, the auto set switch, etc., 
confirm that there is nothing that could cause interference 
around the gantry and patient couch or within the couch-top 
movement range.  Failure to do so may lead to interference, 
resulting in personal injury or damage to the system. 

* The auto home switch is used to automatically perform couch-top 
horizontal movement, couch vertical movement, gantry tilting, and 
external projector tilting, while the auto set switch is used to 
automatically perform couch-top horizontal movement and couch 
vertical movement. 

2.4.1 Auto home switch 

Pressing the auto home switch moves the patient couch and the gantry to the positions 
(home positions) at which the patient can mount/dismount the patient couch easily. 

458 mm

Operating panel on the left side
of the front of the gantry

Auto home switch

 

Figure 2.4-1  Home position 

<Home position> 

Gantry tilting : 0° 

External projector tilting : 0° 

Couch vertical movement : AUTO STOP position 
(Height from the floor surface to the patient couch 
top cover) 

Couch-top horizontal movement : OUT limit 
(Position at which the couch top is retracted to the 
foot end of the patient couch) 
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2.4.2 Auto set switch 

The auto set switch can be used to set the patient couch to the approximate scanning 
position.  (This function is provided only in the footswitch unit.) 

When the auto set switch provided in the footswitch unit is depressed, the patient couch 
rises to the specified couch position (one of three positions within the range from 822 
mm to 997 mm [which is the distance between the floor and the upper surface of the 
patient-couch top cover]) and then the couch top moves in the IN direction.  The 
movement stops when the switch is released. 

Cover

Switch main unit

Mounting metal 
fitting  

Figure 2.4-2  Auto set position 

<Auto set position> 

Couch vertical movement : HEIGHT 0 to UP limit 
(The UP limit position is a position of the couch top 
cover specified by the user in which couch-top IN 
movement is permissible.  One of three positions 
can be selected within the range from 822 mm to 
997 mm [height from the floor]).    

Couch-top horizontal movement : IN limit 
(Couch-top position in which the couch top is fully 
inserted in the gantry in the IN direction) 
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2.5 Console Section 

2.5.1 Keyboard 

There are two types of keyboard: the scan keyboard and the image processing 
keyboard. 
The scan keyboard is mainly used to control scanning and the image processing 
keyboard is mainly used to perform operations related to image display processing. 

CAUTION: Do not use the keyboard continuously for prolonged periods of 
time.   Continuous use of the keyboard for a prolonged period 
of time may result in nervous dysfunction of the hand or arm. 

Prolonged use of the keyboard may result in repetitive stress injury of the hand or arm, 
depending on the individual.  Be careful to observe local regulations concerning labor 
safety/health at each institution to avoid extended, uninterrupted use of the keyboard. 

1

2
3

4 5 6
7
8

9
10 SEC.0

2 3

AUTO

Num
Lock

Caps
Lock

Scroll
Lock

 

Figure 2.5-1  Scan keyboard 

2 3

AUTO

Num
Lock

Caps
Lock

Scroll
Lock

 

Figure 2.5-2  Image processing keyboard 
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The names and functions of the parts of the keyboard are described below. 

(1)  Power lamp 

This lamp is lit when the system power is ON. 

(2) 
 

Emergency stop button (only for the scan keyboard) 

Used to stop the system immediately in the case of an emergency. 

Refer to subsection 2.2.4 "Emergency stop
buttons" on page 2-12 of this manual.

(3) 
 

Movement (gantry/couch) key (only for the scan keyboard) 

Used to perform gantry tilting and couch-top horizontal movement 
using the interactive screen.  After entering the target position on 
the interactive screen, press this key to execute the movement. 

(4) 
 

Talk key (only for the scan keyboard) 

Used to call the scan room.  The key is active only while it is held 
down. 

(5)  Exposure lamp (only for the scan keyboard) 

This lamp lights during X-ray exposure. 

(6) 
 

Scan start key (only for the scan keyboard) 

The key lights when the system is ready for scanning. 
When this key is pressed while the lamp is lit, scanning starts. 
Blinking of the lamp indicates that the system is waiting for couch-
top preparatory movement before scanoscopy.  When the scan 
start key is pressed in this status, couch-top preparatory movement 
(couch-top movement in the direction opposite that for scanoscopy) 
starts. 
When preparatory movement is completed and the system is ready 
to perform scanning, the key lights. 

(7) 
 

Scan interruption (abort) key (only for the scan keyboard) 

This key is lit while X-rays are being generated.  To interrupt 
scanning, press this key. 
When the scan interruption key is accepted, the scan start key 
lights again. 

(8) 

1

2

3
4 5 6

7

8

9
10 SEC.0  

Delay time setting knob (only for the scan keyboard) 

Used to set the period of time (delay time) between the pre-scan 
voice message and the X-ray exposure.  If no pre-scan voice 
message is set, the delay time is 0 seconds. 

(9) 

 

Speaker volume control (only for the scan keyboard) 

Used to control the volume of sounds in the scan room acquired 
using the microphone mounted on the gantry. 



 

No. 2B201-313E*B 

2-29 

 
(10) 

 

Microphone volume control (only for the scan keyboard) 

Used to control the volume for communication with the scan room 
through the microphone when the talk key is pressed. 

(11) 

 

Window level adjustment knob 

Used to change the center value (WL:  window level) within the CT 
number range for image display. 

(12) 

 

Window width adjustment knob 

Used to change the width (WW: window width) of the CT number 
range for image display. 

(13) 
 

Window 1 key 

Displays the image with preset parameter 1. 
When the key is lit, this parameter is selected. 

(14) 
2

 
Window 2 key 

Displays the image with preset parameter 2. 
When the key is lit, this parameter is selected. 

(15) 
3

 
Window 3 key 

Displays the image with preset parameter 3. 
When the key is lit, this parameter is selected. 

(16) 
 

Window save key 

The currently displayed window parameter is saved as preset 
parameter 3.  Even if this key is pressed, the window parameter is 
not saved unless the image is updated. 

(17) 
AUTO

 
Auto view (reconstructed image automatic display) key 

When this key is pressed, the lamp of this key lights and the system 
enters auto view mode. 
When this key is pressed a second time, the lamp of this key goes 
out and auto view mode is released. 
In auto view mode, newly acquired images are automatically 
displayed after scanning, reconstruction retry, or online transfer 
(option). 

(18) 
 

Previous patient key 

When this key is pressed while an image is displayed on the 
screen, the first image in the study immediately prior to the current 
study is displayed. 

(19) 
 

Next patient key 

When this key is pressed while an image is displayed on the 
screen, the first image in the study immediately following the current 
study is displayed. 
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(20) 

 
Previous series key 

When this key is pressed while an image is displayed on the 
screen, the image in the series immediately prior to the current 
series is displayed. 

(21) 
 

Next series key 

When this key is pressed while an image is displayed on the 
screen, the image in the series immediately following the current 
series is displayed. 

(22) 
 

Previous image key 

When this key is pressed while an image is displayed on the 
screen, the image immediately before the current image in the 
same study is displayed.  If the current image is the first image in 
the study, the last image of the same study is displayed. 

(23) 
 

Next image key 

When this key is pressed while an image is displayed on the 
screen, the image immediately after the current image in the same 
study is displayed.  If the current image is the last image in the 
study, the first image of the same study is displayed. 

 For details concerning image display-related terms such as the Previous/Next 
patient keys, Previous/Next series keys, and Previous/Next image keys, refer to 
the operation manual reference volume.  

Refer to section 22 "Main Tab" of the
operation manual reference volume.

(24) 
 

Print (execute filming) key 

Outputs images on films.  

Refer to section 24 "Filming" of the operation
manual reference volume.

(25) 
 

Erase (delete stored data) key 

Deletes images from the frame display section. 

(26) 
 

Store (data storage) key 

Stores images in the preset window. 

(27) F1
 

Gantry/Couch 

Displays the gantry/couch position adjustment window. 
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(28) F2

 
Statistical calculation 

Displays the statistical calculation window. 

(29) F3
 

Scale 

Displays a scale in the image display area. 

(30) F4
 

Image selector 

Displays the image selector window. 

(31) F5
 

Batch processing 

Starts the batch processing function. 

(32) + ShiftF9
 

 

  Online help window 

Displays the online help window. 
For details, see "How to use online help" in the online help window. 
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2.5.2 Mouse 

There are the following four basic mouse operations. 

• Click : Press the mouse button and release it immediately. 
• Double-click : Press the mouse button twice in rapid succession. 
• Hold : Hold the mouse button down. 
• Drag : Move the mouse while holding down the mouse button. 

 

Figure 2.5-3  Mouse 

There are three mouse buttons.  Usually, the left button is used to select items, etc. 
In the image display area, the middle button can be used to move an image or the right 
button can be used to change the window level or widow width. 

NOTE: In the operation manual for the , the description "click" means use 
the left button unless otherwise specified with a phrase such as "use the right 
button". 

2.5.3 Monitor 

(1) Power ON/OFF 

To turn the power of the monitor ON or OFF, use the main switch of the console. 

Leave the power switch of the monitor ON. 

(2) Afterimage 

If the monitor is not going to be used for a few hours even though the system 
power is going to remain ON, be sure to turn OFF the power switch of the monitor 
at the front of the monitor.  Failure to do so may result in an afterimage.  (For 
details, refer to the operation manual for the display unit.) 

(3) Dead dots or light-emitting dots 

A small number of dots may be dead or emit light.  This is due to the inherent 
characteristics of the design and therefore not a problem with the monitor. 

(4) Additional information concerning the operating procedures and precautions 

Refer to the operation manual for the monitor. 

Right buttonMiddle button

Left button
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2.5.4 Navibox 

Power switch

Magneto-optical disk drive
OFF ON

 

Figure 2.5-4  Navibox 

(1) Power switch 

The power switch of the Navibox is used to perform the daily power ON/OFF 
operation. 

(2) Magneto-optical disk drive 

A 5-inch magneto-optical disk drive is used for patient file storage.  For magneto-
optical disk processing, refer to the operation manual, reference volume. 

Refer to section 10 "Image Data Utility" of the
operation manual reference volume.

 

 

Figure 2.5-5  Magneto-optical disk drive 

Cartridge insertion opening

Eject button 

Manual eject holeBUSY indicator
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(a) BUSY indicator 

When the magneto-optical disk cartridge is inserted, the indicator lights green. 

The indicator lights orange during data recording or playback.  

(b) Eject button 

Press this button to eject the magneto-optical disk cartridge.  Note that if 
cartridge ejection is inhibited by software setting, the cartridge cannot be 
removed even if the eject button is pressed.  

(c) Manual eject hole 

This hole is used if the magneto-optical disk cannot be ejected by pressing the 
eject button due to malfunction etc.  To remove the cartridge, follow the 
procedures described below.  

• Turn OFF the power of the system.  

• Insert a thin, strong rod more than 30 mm in length straight into the 
manual eject hole.  

• When the edge of the cartridge extends from the opening, pull it out.  

2.6 Accessories 

WARNING: Periodically check the system main unit and all accessories.  
If an abnormality is found in the system main unit or any of 
the accessories, immediately stop using them and contact 
your Toshiba service representative. 
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Table 2.6-1  List of accessories 

Name Quantity Name Quantity

(1) Couch mat 

 

1 (10) Side mat 

 

2 

(2) Couch-top fastener of the 
body band 

2085 or 1785

 

2 (11) Fastener (a) 

 

1 

(3) Patient fastener (a) of the 
body band 

100
 

2 (12) Fastener (b) 

 610 

 

1 

(4) Patient fastener (b) of the 
body band 

200  

2 (13) Adaptor 

 

1 

(5) Patient fastener (c) of the 
body band 

300
 

2 (14) Arm up holder 

 

1 

(6) Headrest 

 

1 (15) Triangular mat 

 

1 

(7) Head mat 

 

1 (16) Phantom holder 

 

1 

(8) Wedge mat (a) 

20°  

1 (17) Phantom (LL, L, M, S/SS, 
TOS) 

 

1 each 

(9) Wedge mat (b) 

30°  

1   
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2.6.1 Operating procedures for couch accessories 

WARNING: Do not allow the system (including the accessories) to be 
subjected to a load in excessive of its load capacity.  The 
system (or the accessory) may be damaged. 

 

CAUTION: 1. Be sure to mount the couch accessories securely.  
Otherwise, the accessories may fall or the mounting 
sections may be damaged, resulting in personal injury. 

 2. Be sure to use the couch accessories correctly.  Otherwise, 
personal injury or damage to the system may result. 

(1) Couch mat 
The couch mat is placed on the couch top. 

The couch mat must be placed so that the air tap is at the end away from the 
gantry.  If the air tap is at the gantry end, it will appear in the CT images.   

Head mat Couch mat Air tap

Couch top

Headrest Body band  

Figure 2.6-1  Couch mat and body band 
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(2) Body band 

* The couch-top fastener must be attached to the lower surface of the couch top 
when used. 

* The insertion section of the patient fastener of the body band must be inserted 
completely into the receiving section of the couch-top fastener. 

Attach the patient fastener to the couch-top fastener. 

Insert the insertion section of each patient fastener into the receiving section of the 
corresponding couch-top fastener. 

When the body band is used, select one of the 3 band types (100 mm, 200 mm, 
and 300 mm in width) according to the patient physique and the region to be 
immobilized. 
The patient must be immobilized in at least two locations: elbows and knees. 

At this time, set the fastener so that the surface of the fastener which feels softer 
contacts the patient. 

Patient fastener

Couch-top fastener

Couch matCouch top

Patient
Loops

Hooks

 

Figure 2.6-2  Body band 
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NOTE: When attaching the fasteners, press the attachment section of each 

fastener firmly against the couch top so that the fastener is securely 
attached.  Otherwise, as the clearance between the couch top and the 
couch cover is small, the fastener will rub against the couch cover. 

Patient fastener 
(Hooks)

Receiving section Insertion section

Couch-top fastener

Align these ends when 
mounting/removing 
the fasteners.

Couch top

Patient fastener 
(Loops)

 

Figure 2.6-3 
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(3) Head immobilization devices 

For brain scanning, use the head immobilization bands to immobilize the patient's 
head. 

* The load capacity of the headrest is 147 N (15 kgf). 

* When the headrest is used, be careful not to allow the headrest to be in contact 
with the patient's shoulders and neck.  Otherwise, the patient may move during 
scanning due to discomfort, resulting in artifacts on the images. 

(a) Follow the procedures below to mount the headrest. 

• Fully insert the headrest into the patient support device mounting section of 
the couch top. 

• Insert the retaining pin. 

* This pin appears on the images.  Note this point when reading images. 

• Confirm that the headrest cannot be pulled from the couch top. 

Pin

Retaining pin
and pin hole

Edge of the
couch top

Headrest Couch top

 

Figure 2.6-4  Headrest 

(b) Place the head mat or the wedge mat. 

 

Figure 2.6-5  Head mat and wedge mat 
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NOTE: Instead of the head mat, the wedge mat can also be used to adjust 

the slice angle.  There are two types of wedge mats with different 
angles: 20° and 30°. 
They are designed to create a small angle when inserted to a small 
extent and a large angle when fully inserted. 

 

Wedge mat

Headrest  

 Figure 2.6-6 

(c) Use fastener (a) to immobilize the patient's head and fastener (b) to 
immobilize the patient's chin.  

If there are large gaps on both sides of the patient's head and the patient's 
head cannot be immobilized securely, use the side mats. 

When immobilizing the head, use both fastener (a) and fastener (b). 

Head
Headrest

Fastener (a)

Side mat

Fastener (b)

 

Figure 2.6-7  Immobilizing the head 
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(4) Arm down holder (This is provided as an option for patient couch CBTB-016A.) 

The arm down holder is placed on the couch-top mat and the couch mat is placed 
over it. 

* The arm down holder must be mounted or removed after the patient is placed on 
the couch top. 

Patient

Couch top

Arm down holder

Couch mat

 

Figure 2.6-8  Arm down holder 

(5) Arm up holder 

The arm up holder is mounted to the edge of the couch top to support the patient's 
arms when abdominal scanning is performed.   
Adjust the holder so that the patient is in a comfortable position. 
The arm up holder can be used when the patient is receiving an intravenous drip 
infusion.  In this case, however, scanning must be performed extremely carefully to 
ensure that the patient's arms do not interfere with the gantry. 

CAUTION: Be sure to use the couch accessories correctly.  Otherwise, 
personal injury or damage to the system may result. 

* The arm up holder is intended for use only with an R couch top with a 
depression in its upper surface.  Do not use this product on a flat couch top. 

* The load capacity of the arm up holder is 68.6 N (7 kgf). 

* The arm up holder is made of metal. 

* The arm up holder is intended for use only when the patient is in the supine 
position.  Do not use the arm up holder with the patient in the prone or lateral 
decubitus position. 

* When using the arm up holder, instruct patients who wear eyeglasses to remove 
them. 
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<1> Mount the arm up holder to the headrest or couch top.  When the arm up 
holder is mounted to the couch top, it must be positioned at the center (in the 
left-right direction). 

<2> Position the patient on the couch top, then raise the patient's arms and place 
them on the arm up holder. 

At this time, position the patient on the couch top with care to avoid hitting the 
patient's head or arms. 

<3> The arm up holder is designed to permit a small emesis basin to be placed on 
it in the event that the patient becomes nauseated. 

Use an emesis basin as required. 

  

Figure 2.6-9  Mounting method Figure 2.6-10  When mounted to the headrest

 
 

Figure 2.6-11 When mounted to the couch top 
for HF scanning 
(Head First: When the patient's 

head is closer to 
the gantry) 

Figure 2.6-12 When mounted to the couch top 
for FF scanning 
(Foot First: When the patient's 

feet are closer to 
the gantry) 
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(6) Footrest (option) 

WARNING: Do not allow the system (including the accessories) to 
be subjected to a load in excessive of its load capacity.  
The system (or the accessory) may be damaged. 

 * Do not place anything other than the patient's feet on 
the footrest. 

* The load capacity of the footrest is 196 N (20 kgf). 

The footrest can be used only when the patient is inserted into the gantry from the 
foot end. 

When the footrest is used, the permissible scanning range (from the edge of the 
footrest) differs depending on the couch type as follows: 

Note: Permissible scanning range
 when the footrest is used

Couch top
Footrest (option)

1772 mm (Note)

Patient couch

 

Figure 2.6-13  Permissible scanning range when the footrest is used 

When using the footrest, mount it to the couch top as described below. 

• Insert the footrest into the patient support device mounting section of the couch 
top. 

• Insert the retaining pins and confirm that the footrest cannot be pulled from the 
couch top. 

• Place the footrest mat (optional) so that it is aligned with the edge and fastener 
of the footrest. 

Footrest

Pin Pin

Pin holePin hole

 

Figure 2.6-14  Mounting the footrest 
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(7) Triangular mat 

This is placed on the couch top so that it is under the patient's knee to increase 
patient comfort. 

In particular, this is useful for patients who cannot extend their knees. 

Some movements of the patient couch or the gantry may cause interference 
between the system and the patient. 

When the triangular mat is used by mounting it on the patient couch, monitor the 
patient while operating the system to prevent interference between the patient and 
the system. 

After placing the patient on the couch top, place the triangular mat under the 
patient's knees. 

Triangular mat

 

Figure 2.6-15 
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2.6.2 How to use the phantoms 

(1) The following five types of phantom are provided as accessories. 

(a) Phantom (LL) 

Polypropylene phantom with a diameter of 500 mm (LL). 

(b) Phantom (L) 

Polypropylene phantom with a diameter of 400 mm (L). 

(c) Phantom (M) 

Water phantom with a diameter of 320 mm (M). 

(d) Phantom (S/SS) 

Stacked water phantom consisting of two phantoms with a diameter of 240 
mm (S) and a diameter of 180 mm (SS). 

(e) Phantom (TOS) 

TOS phantom with a diameter of 320 mm (M). 

• There are five types of phantom diameters according to the FOV 
(reconstruction field size).  They are used for calibration data (NRA) 
acquisition. 

Refer to the subsection 19.3.2 "NRA calibration
data acquisition" of section 19 in the operation
manual reference volume.

 

• The TOS phantom is used for inspection scanning.  For inspection 
procedures, refer to section 3. 

Refer to subsection 3.1.2 "Check after turning
ON the power" on page 3-2 of this manual.
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(2) Phantom mounting procedure 

(a) First, attach the adaptor to the couch top. 

• Fully insert the adaptor into the patient support device mounting section of 
the couch top. 

• Insert the retaining pin. 

• Confirm that the adaptor cannot be pulled from the couch top. 

Footrest

Pin Pin

Pin holePin hole

 

Figure 2.6-16  Mounting the adaptor 

(b) Mount the phantom holder to the adaptor. 

Adaptor

Secure the phantom
holder using the screw.

Phantom holder

 

Figure 2.6-17  Mounting the phantom holder 

(c) Mount the phantom to the phantom holder. 

 

Figure 2.6-18  Mounting the phantom 

* 
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3. Pre-Operation Check and  
Post-Operation Check 
This section describes the procedures for pre-operation checks before using  

and post-operation checks, cleaning, and disinfection after using . 

* If any abnormality is found in the product during checks, stop using the product and 
contact your TOSHIBA representative for repair. 

* TOSHIBA shall not be liable for any damage resulting from maintenance or checks 
carried out by persons other than TOSHIBA service engineers or those specified by 
TOSHIBA. 

CAUTION: Use the system only in situations where it has been correctly 
checked and adjusted.  If a system that has not been correctly 
checked or adjusted is used, appropriate images cannot be 
obtained. 

 * If scanning is performed before the detector has stabilized, 
ring artifacts may appear on the image. 

 * If calibration data (air calibration data) is not acquired, ring 
artifacts may appear on the image. 

3.1 Pre-operation Check 

In the interests of safety, it is the user's responsibility to carry out the following checks 
before using the system. 
If an abnormality is found in the system, immediately stop using the system and contact 
your Toshiba representative. 

3.1.1 Check before turning ON the power 

Check the system status before using the system.  

(1) The height of the patient couch, the gantry tilt angle, etc. should be the same as 
those when the last operation was completed. 

(2) Keep peripheral devices away from locations where they could interfere with 
system operation.  (Also check the rear of the gantry.) 

(3) Make sure that no water enters the system due to malfunction of the water-supply 
facility, air conditioner, etc. 

(4) The power of the distribution board must remain ON. 
(If the power of the distribution board is turned OFF, wait for 2 hours after turning 
ON the system power before starting scanning.) 

(5) The temperature in the scanning room and the scan control room must be within 
the normal range. 
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3.1.2 Check after turning ON the power 

For the procedures for turning ON the power of the system, refer to subsection 4.1 
"Turning ON the Power". 

Refer to subsection 4.1 "Turning ON the
Power" on page 4-1 of this manual.

 

(1) Confirm that when the power switch of the Navibox is turned ON, "POWER" above 
the power switch lights (the  lamp on the keyboard and the  lamp at the 
upper right of the front of the gantry) and the sound of cooling fan rotation is heard. 

(2) Confirm that after a few minutes, interactive windows (patient information area, 
eXam Plan selection area, etc.) are displayed on the monitor screen. 

(3) Check the tape switches and the rear dome mat switch on the gantry. 

CAUTION: Observe the following to prevent incorrect system operation, system 
malfunction, and damage to the system. 

 * The tape switches and rear-dome mat switch must be checked with 
your hand.  Do not use a sharp or solid object. 

Front-side tape switch

Patient
couch

Rear dome
mat switch
Rear-side
tape switch

Operating panel
(Gantry)

 

Figure 3.1-1 
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Figure 3.1-2 

(a) When the front tape switch is pressed manually, the switch lamps (+ tilt, IN 
slide, couch DOWN) on the operating panel must go out. 

(b) When the rear tape switch is pressed manually, the switch lamps (- tilt, 
IN/OUT slide, couch DOWN) on the operating panel must go out.  

(c) When the rear dome mat switch is pressed manually, the lamps (+/- tilt,  
IN slide, couch UP) on the operating panel must go out. 

(4) Confirm tilting operation.  

Perform continuous tilting operation from ±5° to 0° and confirm that tilting operation 
stops automatically at 0°. 

+5°   0°   -5°

 

Figure 3.1-3 

Couch DOWN switch

IN slide switch

+ (plus) tilt switch - (minus) tilt switch 

Couch UP switch 
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(5) Check the warm-up operation of the X-ray tube.  

Warm up the X-ray tube and confirm that the operation is completed normally.  (For 
warm-up operation, refer to section 4.) 

Refer to subsection 4.2 "X-ray Tube
Warm-Up" on page 4-4 of this manual.

 

(6) Perform scanning for pre-operation checks.  

(a) Check the positioning operation of the slice plane. 

<1> Set the TOS phantom.  (For the procedure for setting the TOS phantom, 
refer to section 2.) 

 
 
 

TOS phantom
Phantom holder

Adaptor

 

Figure 3.1-4  TOS phantom 

<2> Operate the system to move the TOS phantom to a scan position and 
confirm that couch vertical movement and couch-top IN/OUT operation 
are performed normally and the positioning projectors light normally. 

(b) Check scan operation.  

Scan the TOS phantom using the eXam Plan set at the time of shipment to 
confirm that scanning is performed normally. 

Table 3.1-1  eXam Plan settings 

Condition 

eXam Plan name 
kV/mA Scan time

(sec) 
Scan field/ 

slice thickness Phantom Reconstruction 
function 

Image check 1 120 kV/300 mA 1.0 S/4 mm × 4 φ320 TOS FC70 

Image check 2 120 kV/300 mA 1.0 L/4 mm × 4 φ320 TOS FC70 

 

 Refer to subsection 2.6.2 "How to use the 
phantoms" on page 2-45 of this manual. 
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(c) Image check 

Confirm that no abnormalities such as a ring artifact appear on the image 
acquired by scanning the TOS phantom. 

Refer to subsection 3.1.3 "Calibration data
acquisition (air-calibration data)" on page
3-5 of this manual.

 

If ring artifacts are seen, acquire the calibration data. 
 
After confirming that there are no abnormalities, remove the TOS phantom 
and prepare for patient examination. 

3.1.3 Calibration data acquisition (air-calibration data) 

NOTE: If the artifact does not disappear even after carrying out the steps described in 
subsection 3.1.3 "Calibration data acquisition (air-calibration data)", perform 
"Calibration Data (NRA) Acquisition" in the reference volume of the operation 
manual (2B201-271E). 
If the ring artifact still persists even after acquiring calibration data (NRA), 
contact your Toshiba representative. 

Refer to subsection 19.3.3 "Air calibration
data acquisition" of section 19 in the
operation manual reference volume.

 

NOTE: It is possible to set the system so that automatic acquisition of calibration data  
(air-calibration data) is performed after warm-up.  In order to prevent 
artifacts, it is recommended that the setting function be used.  To perform 
automatic acquisition setting, contact your Toshiba representative. 

If a ring artifact occurs, re-acquire the calibration data (air-calibration data) 
corresponding to the error using the following procedure. 

The acquisition procedure is as follows: 
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(1) Select [[Utility]] from the Command Box and then select [[Maintenance Utility]] and 
[[Calibration]] in that order. 

 

Figure 3.1-5  Calibration data acquisition 

(2) The window shown in figure 3.1-6 is displayed. 

Used to select the type of
calibration data.

Used to select the display
conditions.

Displays the scan slice
thicknesses that can be
set by the eXam Plan.
When the button is clicked,
the calibration data sets to
be acquired are displayed
in yellow for guidance.

Used to select the
acquisition mode.

Used to select the display
conditions (tube voltage).

Displays the number of
calibration data sets that
can be saved.

Used to select the 
calibration data to be
acquired.

Used to select the tube
voltage.

 

Figure 3.1-6  Calibration window 
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(a) Select [[Air Calib]] for the type of calibration data. 

 

Figure 3.1-7 

(b) Select the calibration data to be acquired. 

NOTE: 1. When [[Air Calib]] is selected for the type of calibration data, the 
selection button [[Scano]] is displayed.  To acquire calibration data for 
scanoscopy, select the button. 

 2. Calibration data that can be acquired are only those selected when 
the [[All]] button is clicked.  Note that a scanogram can be acquired 
without date display. 

 3. To acquire more than one calibration data set (air calibration), select 
the acquisition conditions at one time.  Common conditions can be 
selected, reducing the acquisition time. 

 4. If something is placed in the scanning field, air calibration data may 
not be acquired correctly. 

(3) When [[Acquire]] is clicked, a confirmation message is displayed.  Confirm that 
nothing is present within the scanning range, and then click [[OK]]. 

 

Figure 3.1-8 



 

No. 2B201-313E*B 

3-8 

(4) The scan start key (  ) lights.  When the scan start key is pressed, acquisition 
of calibration data begins. 
The acquisition conditions are displayed during calibration data acquisition as 
shown in figure 3.1-9. 

 

Figure 3.1-9  Display example of calibration data acquisition conditions 

(5) After data acquisition is completed, the screen returns to the calibration window.  
View the table of the acquired calibration data to confirm that the date is changed.  
Click [[QUIT]] to terminate processing.  Set the water phantom and perform 
scanning to confirm that there are no ring artifacts. 
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3.2 Checking the System After Operation  

In the interests of safety, it is the user's responsibility to carry out the following checks 
after using the system. 

If an abnormality is found in the system during checks, stop using the system and 
contact your Toshiba representative immediately. 

(1) Gantry, patient couch 

• Move the couch top to the limit position in the OUT direction. 

• Set the gantry tilt angle to 0°. 

   0°

 

Figure 3.2-1 

(2) Others 

• Clean the system, the optional units, and the room referring to subsection 3.3 
"Cleaning and Disinfection". 

 Refer to subsection 3.3 "Cleaning and 
Disinfection" on page 3-10 of this manual.

 

In particular, all contrast medium, blood, vomit, etc. must be removed from the 
couch top, the couch-top mat and the Mylar ring section of the gantry (figure  
3.2-2). 

Mylar ring

 

Figure 3.2-2 

• If an object such as a phantom was used for scanning, return it to its designated 
storage location. 
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3.3 Cleaning and Disinfection 

After operating the unit, clean the unit, optional units, and the room. 

If disinfection is required due to the presence of blood etc., perform thorough 
disinfection following the procedures described in this subsection. 

DANGER: This system is not explosion-proof.  Therefore, do not use 
flammable or explosive gases near the system.  If flammable 
or explosive gases enter the system, a fire or explosion may 
occur. 

 * After cleaning or disinfection, ventilate the room 
sufficiently before turning ON the power supply. 

WARNING: Ensure safety whenever the customer carries out 
maintenance and checks. 

 * Be sure to turn OFF the power supply of the system 
before cleaning and disinfection.  If the system power is 
ON, switches may be activated accidentally, resulting in 
personal injury. 

* Usually, do not turn OFF the distribution board.  If it is 
necessary to turn the distribution board OFF for inspection 
etc., wait for at least 1 hour.  Otherwise, the service life of the 
X-ray tube may be reduced. 

CAUTION: When cleaning or disinfecting the system, take care not to damage the 
system. 
If a change appears in the system after disinfection, stop using the system 
and contact your Toshiba service representative for repair. 

 * Use only the specified disinfectants for sterilization in the specified 
manner and frequency.  Failure to do so may result in discoloration or 
cracking of the surface finish, or in damage to rubber or plastic parts. 

 * Do not clean the unit with organic solvents (such as paint thinner) or 
abrasive cleansers because they may cause damage or discoloration. 
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3.3.1 Cleaning 

(1) Cleaning of the unit 

Wipe off stains with a soft cloth moistened with mild detergent.  

• Dilute mild detergent to the concentration specified by the manufacturer.  

• Moisten a soft cloth with the diluted detergent, and then wring it out firmly so that 
the detergent does not drip from the cloth.  

• Wipe off stains, then wipe the unit again using a dry soft cloth.  

(2) Cleaning of the room 

Remove dust from the room using a vacuum cleaner. 
When scrubbing the floor, use a tightly wrung out mop or cloth so that water does 
not drip. 

3.3.2 Disinfection 

When the system or the optional devices are stained with blood and disinfection is 
required, follow the procedures outlined below. 

Read the handling instructions for the disinfectant to be used, and fully understand the 
precautions required and its characteristics before using it. 

Disinfect the unit, accessories, and options according to the instructions of the hospital's 
infection control officer. 

(1) Recommended disinfectants : Disinfectants that can and cannot be used for 
 are listed below. 

<Disinfectants that can be used> 

• Benzalkonium chloride 

• Ethanol for disinfection 
(Do not use on parts made of synthetic rubber or synthetic resin.) 

<Disinfectants that cannot be used> 

• Disinfectants that are excessively corrosive to metal or rubber such as chlorine-
based disinfectants, or disinfectants which warn against use on metal, plastic, 
rubber, or coatings.  

• Disinfectants that may enter the unit such as formalin gas or spray-type agents 

(2) Disinfection procedures : Wipe off the surface of the unit with a cloth 
moistened with the disinfectant and tightly wrung 
out.  Be careful not to allow disinfectant to enter 
the unit. 

 

* 
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4. Power ON/OFF Procedures 
This section describes the  startup procedure (power ON procedure), the  
X-ray tube warm-up procedure, and the system shutdown procedure (power OFF 
procedure). 

CAUTION: Observe the following to prevent incorrect system operation, system 
malfunction, and damage to the system. 

 * Do not touch the gantry breaker or the X-ray breaker. 

* Normally, the gantry breaker and the X-ray breaker must be set to ON. 

4.1 Turning ON the Power 

NOTE: If the power switch of the detector has been turned OFF, wait for 2 hours after 
turning ON the power of the detector to stabilize it.  

(1) To start up , turn ON the power switch located at the upper right of the 
Navibox. 
If both the power switch of the Navibox and the power of the distribution board 
have been turned OFF (the power switch of the detector has also been turned 
OFF), wait for 2 hours after turning ON the power of the distribution board and the 
detector.  After 2 hours has elapsed, turn ON the power of the Navibox.   
(Turning ON/OFF the power of the Navibox turns the power to the detector 
ON/OFF). 
If synchronized-switching mode is selected, also wait for 2 hours after turning ON 
the power switch of the Navibox (to ensure stable operation of the detector). 

Power switch

OFF ON

 

Figure 4.1-1  Navibox 



 

No. 2B201-313E*B 

4-2 

 
NOTE: 1. If the power of the detector is OFF, a period of 2 hours is required for 

stabilization of the detector after the power of the detector is turned ON.   
If the power of the distribution board is turned OFF or if the Navibox is 
turned OFF with the power supply mode set to the synchronized-switching 
mode, the power of the detector is automatically turned OFF. 

 2. In addition, two power setting modes are provided: standard independent-
switching mode (the detector power is not turned OFF when the power of 
the Navibox is turned OFF) and synchronized-switching mode (turning 
ON/OFF the power of the Navibox turns the power to the detector 
ON/OFF). 
 
For the power mode selected at your site, consult with Toshiba service 
personnel.  

(2) A few minutes after the power switch of the Navibox has been turned ON, the 
interactive windows (patient information area, eXam Plan selection area, etc.) are 
displayed on the monitor. 

* When the study appointment screen display mode has been set, the screen is 
displayed on the monitor. 

 

Figure 4.1-2  Interactive screen for the scan monitor 
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Figure 4.1-3  Interactive screen for the image processing monitor 

If communication between the scan monitor system and the image processing monitor 
system is not smooth, a warning window is displayed.  When [[YES]] is selected in the 
displayed window, the system is rebooted. 

NOTE: If a warning window indicating the occurrence of a communication error 
between the scan monitor system and the image processing monitor system is 
displayed several times, contact Toshiba service personnel. 
In the case of an emergency, select [[NO]].  Only the scan monitor system can 
be used. 

A warning window is also displayed if the remaining storage capacity of the image file 
disk is less than 50%. 
Therefore, be sure to provide sufficient free area on the image file disk before scanning 
is started. 
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4.2 X-ray Tube Warm-Up 

To stabilize the operation of the X-ray tube, warm-up the X-ray tube.  Warm-up needs to 
be performed prior to scanning every morning. 
For this system, OLP is controlled by the X-ray high-voltage generator and the prompt 
for warm-up is automatically displayed on the scan control window if X-rays have not 
been generated for more than three hours.  It takes about 4 minutes for warm-up to be 
completed. 
To perform the operations described in this subsection, use the scan monitor. 

• If X-rays have not been generated for more than two weeks, contact your Toshiba 
representative, because aging (a warm-up procedure different from that described in 
this subsection) is required. 

WARNING: Never perform scanner calibration, scanner testing, or tube 
heating when patients or other personnel are present in the 
scanning room.  Be sure to take appropriate measures to 
minimize X-ray exposure. 

 * In order to confirm that the warm-up is completed, be 

sure to check that the  (interruption) key goes out.  

(When this key goes out, warm-up is completed.) 

* The calibration data (air calibration data) automatic acquisition 
time is not included in the displayed time remaining for 
completion of the warm-up.  In addition, the warm-up elapsed 
time display window may disappear when other processing is 
performed. 

NOTE: Do not place anything in the scanning field when performing warm-up.  Air 
calibration data may not be acquired correctly. 

(1) After the power supply has been turned ON, the prompt for warm-up is displayed 

and the indicator lamp on the  (Start) key lights. 

(2) Confirm that there is no one in the scanning room and close the door to the room. 

(3) Press the  (Start) key.  Warm-up is started.  The progress status of the warm-

up is displayed on the scan control window.  

(4) To interrupt warm-up, press the  (Abort) key on the operating panel. 

(5) Approx. 4 minutes later, warm-up is completed and the eXam Plan table is 
displayed. 

(6) Warm-up is completed. 

(7) When the calibration data (air-calibration data) automatic acquisition function is 
already set, calibration data (air-calibration data) is automatically acquired after 
warm-up.  If you want to perform automatic acquisition setting or change the 
acquisition conditions, contact Toshiba service personnel. 
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4.3 Terminating the System 

In this subsection, the power OFF procedures to be performed in normal use are 
described. 

CAUTION: System shutdown processing must be performed correctly.  
Failure to do so may result in damage to the file system, 
incorrect system operation, or system malfunction. 

 * When turning OFF the power of the system, be sure to 
perform shutdown processing by following the procedures 
described in the operation manual. 

 * Do not click [[Restart]] in the message window displayed 
after the system has been shutdown.  Also do not operate 
the keyboard after the system has been shutdown. 

(1) Click [[Utility]] form the Command Box on the monitor for scanning and then select 
[[Shutdown]].  

 

Figure 4.3-1 
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(2) The following message window is displayed.  Confirm that processing at the image 
processing monitor system is completed and then click [OK].  (Note that when [OK] 
is selected here, processing at the image processing monitor system is forcibly 
terminated even if it has not yet been completed.)  Shutdown the system. 

 
 

Figure 4.3-2 

NOTE: If automatic transfer between the scan monitor system and the image 
processing monitor system is not completed, the following window is 
displayed. 
When [[Abort]] is clicked, system shutdown processing is canceled and 
automatic transfer is continued. 
When [[Continue]] is clicked, automatic transfer of the remaining data is 
canceled and system shutdown processing is continued. 

 

Figure 4.3-3 

(3) When the following message is displayed on the monitor, turn OFF the power 
switch of the Navibox. 
 
This completes the procedure for turning OFF the power of the system. 

 
 

Figure 4.3-4 
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4.4 Reset Function 
If a software error occurs, use the reset function to return the system to normal 
operating status.  (The reset function is not effective for correcting hardware-related 
abnormalities.) 
Reset processing is performed only for the system (scan monitor system or image 
processing monitor system) where the reset function is executed.  (The other system is 
unaffected.) 

NOTE: If the warning window indicating a communication error between the scan 
monitor system and the image processing monitor system appears repeatedly, 
select [[NO]] in the warning window.  Only the scan monitor system becomes 
available. 

(1) Displaying the reset window 

When the mouse cursor is moved to the upper left corner of the monitor screen and 
left there for more than 5 seconds, the reset window enclosed in a white frame as 
shown below is displayed at the center of the monitor screen. 

Reset Window

Reset Scan System

Reset System

Reset Film

Film Queue Clear
 

Figure 4.4-1 

Move the mouse cursor (×) to the item to be executed.  The reset function starts. 
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(2) Executing the reset function 

(a) If the following software abnormalities related to scanning or image processing 
occur, select [[Reset Scan System]] to perform reset.  Recovery will take 
approximately 4 minutes. 

• The image display area or the eXam Plan information display area 
disappears. 

• Scan planning does not start. 

(b) If software abnormalities other than those described in (a) above occur, select 
[[Reset System]] to reset the system. 
Recovery takes approximately 5 minutes. 

• You cannot proceed to next operation due to a system abnormality. 

(c) If the following abnormality occurs, select [[Reset Film]] to reset the system. 

• The print button for virtual film is disabled. 

(d) If the following abnormality occurs, select [[Film Queue Clear]] to reset the 
system. 

• Even if the operation described in (c) above is performed, the virtual film 
print button is disabled. 

* If the operation described in (d) above is performed, reprinting of the 
virtual films that have been registered so far is impossible. 

(e) The [[Reset Window]] is not currently available. 

NOTE: If an abnormality such as freezing of mouse operation occurs, press 
the [Ctrl], [Alt], and [Del] keys on the keyboard simultaneously to 
shutdown and restart the system.  The other monitor system is not 
shut down automatically by performing this operation.  Therefore, be 
sure to shut down the remaining monitor and then restart it in the 
same manner. 
 
When shutdown processing is performed in the manner described 
above (pressing the [Ctrl], [Alt], and [Del] keys simultaneously), 
system recovery is achieved in a shorter time than by directly turning 
OFF the power switch of the monitor. 

 

* 
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5. CT Examination 
This section describes the procedures for scanning, image display, and data processing 
using the . 

WARNING: 1. Depending on the patient's condition, extreme care must 
be taken when scanning patients with hypertension or 
cardiovascular disease; patients who are nervous, 
debilitated, handicapped, or unconscious; and infants.  In 
addition, an attendant should be present if required. 

 * Since the behavior of patients who are unconscious, 
intoxicated, etc. may be unpredictable, firmly 
immobilize such patients with the head fastener and 
body band to prevent them from falling from the patient 
couch top. 

 2. During CT examination, always observe the patient 
carefully, and abort scanning if problems occur.  If an 
abnormality occurs, appropriate action should be taken to 
avoid injury to the patient. 

 3. Do not expose patients who are pregnant or may be 
pregnant, or who are lactational, to X-ray irradiation. 

 4. Do not use this system for examinations or treatment if it 
is suspected that the patient's condition places them in 
danger. 
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5.1 Flow of CT Examination 

The flow of CT examination is as follows.  There are two processes: a series of steps of 
image data acquisition (scanning) and a series of steps for image processing. 

Start

Image processing

End

Filming

Patient setting

Scanning
• Scan position setting
• eXam Plan selection
• Scanogram acquisition
• Scan plan
• Executing scanning
• Additional scanning

Study appointment/Patient registration
• Input of the patient ID, name, and sex

Processing at the scan systemProcessing at the image 
processing system

 

Figure 5.1-1  Flow of CT examination 
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5.2 Interactive Screens 

This subsection describes the "study appointment screen", the "eXam Plan selection 
screen", and the "scan operation screen", which are frequently used during 
examinations. 

5.2.1 Interactive screen (study appointment screen) 

* Display/non-display of the study appointment screen can be selected by setting. 

Refer to subsection 17.10 "Patient
Registration Preference" of section 17 in
the operation manual reference volume.

 

Study appointment and patient information entry are performed using this screen. 

 

Figure 5.2-1  Study appointment screen 
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5.2.2 Display of patient information by selection from the appointment 
table 

When the power switch of the Navibox is turned ON, when a study is completed, or 
when the  button at the lower left of the window is clicked, the study 
appointment list window shown in the figure below is displayed. 

Note that when the power of the Navibox is turned ON or when a study is completed, if 
the number of registered study appointment information sets is 1, the information is 
automatically displayed in the patient information input/display area but not displayed in 
the study appointment list window. 

Use this window to select the information of the patient to be examined from the 
appointment table. 

(2)

(3)
(1)

 

Figure 5.2-2  Study appointment list window (appointment table) 

(1) Study appointment list 

Count : The number of currently registered patient information sets 
is displayed. 

List title : The list item names (patient name, patient ID, sex of the 
patient, etc.) are displayed. 

List : When a patient information set is clicked using the mouse, 
the patient information is selected and displayed in the 
patient information input/display area. 
More than one patient information set can be selected at a 
time.  When more than one patient information set is 
selected, the patient information selected last is displayed 
in the patient information input/display area. 

Vertical scroll bar : Click ▲ or ▼ to scroll the list window upwards or 
downwards, respectively. 

Horizontal scroll bar : Click  or  to scroll the list window to the left or right, 
respectively. 
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NOTE: Procedure for selecting multiple patient appointment information sets at one 
time 

 Selection by dragging: 

 Click an appointment information set and drag the mouse cursor upwards or 
downwards.  All the appointment information sets within the range from the 
start point to the end point of dragging are selected at one time. 

 Individual selection: 

 Click the desired patient appointment information sets one by one while 
holding down the [Ctrl] key on the keyboard.  Each time the mouse button is 
clicked, the clicked information set becomes an additional selected set. 

 Sequential selection of multiple information sets: 

 Click the patient information set to be selected as the start point and then click 
the patient information item to be selected as the end point while holding down 
the [Shift] key.  All patient information sets between the start point and end 
point are selected. 

 To cancel selection of all information sets, move the mouse cursor to a 
location outside the patient information area in the list and click the mouse 
button. 

 To cancel information sets individually, select each of the target information 
set again using the "Individual selection" method described above. 

(2) List search 

Used to search for a patient information set in the study appointment list. 

List Search : Enter the keyword (character string) to be searched for when 
searching for a patient information set. 

Skip : Use this button to deselect the current "searched appointment 
information set" and search the study appointment list for the next 
appointment information set containing the same keyword. 

Select : Use this button to retain the current "searched appointment 
information set" and search the study appointment list for the next 
appointment information set containing the same keyword. 
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NOTE: Search start position in the list 

 Searching is started from the beginning of the appointment list when 

 • The Enter key is pressed after a keyword is entered in the "List Search" 
field 

 • The Skip or Select button is clicked after the keyword in the "List Search" 
field has been changed 

 Searching is continued from the currently selected appointment information 
set when 

 • The Skip or Select button is clicked without changing the keyword in the 
"List Search" field 

 In all the above cases it is assumed that a keyword is present in the "List 
Search" field. 

(3) Other buttons 

[[Get from server]] button  : 

 
Used to obtain patient information from an external study appointment system. 
The obtained information is added to the list.  This button is disabled when the 
system is not connected to an external study appointment system. 

[[Delete]] button  : 

 
Select one or more patient information sets from the list and click this button.  The 
selected information sets are deleted. 

[[Quit]] button  : 

 
Closes the study appointment list window. 
The patient information currently displayed in the patient information input/display 
area is set as the next study target. 
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5.2.3 Interactive screen (eXam Plan selection screen) 

If the study appointment screen non-display mode has been set, this screen becomes 
the idle screen. 
If the study appointment screen display mode has been set, refer to subsection 5.2.2. 

(1) (3)

(2)

 

Figure 5.2-3  Interactive screen (eXam Plan selection screen) 
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(1) Patient information area 

Confirmation of the information or modification of a part of the information can be 
performed in this area. 

Examination region input field
Detailed window display button

Emergency button Input data 
clear button

Attending physician input field

Department requesting 
the examination input field

Patient ID input field (required)

Patient name (family name) 
input field (required)

Patient name (given name) 
input field (required)

Patient name (middle name) 
input field (required)

Various types of patient data
(Sex, date of birth, age, weight) input fields

First contrast medium input field 
Second contrast medium input field 

Patient comment fields

Technologist input field 

Radiologist input field

eXam Plan No. input field 

Patient comment fields
(A comment is entered in the first line
in the detailed window.)

<Detailed window>

 

Figure 5.2-4  Patient information area 

Refer to subsection 3.2.1 "Patient
registration" of section 3 in the operation
manual reference volume.
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* When the [[Emergency]] button is clicked, the system proceeds to preparation 
for examination without setting patient information. 

* An eXam Plan can be selected by entering the corresponding eXam Plan 
number in the eXam Plan No. input column. 

(2) eXam Plan selection area 

This area is used for eXam Plan selection.  (eXam Plans must be preset.  For the 
presetting procedures, refer to section 15 in the operation manual reference 
volume.) 

When an eXam Plan is selected, some of the unprotected raw data sets are 
deleted.  Therefore, protect important raw data.  In addition, back up such 
data to an MO or the server as required. 

The eXam Plan selection area consists of the two displays, "Anatomical Selection" 
and "Protocol Selection". 

(a) Anatomical Selection 

When [[Anatomical Selection]] is selected, the "region selection window" is 
displayed on the left and the "eXam Plan selection window" is displayed on 
the right. 

The region selection window is used to select the region to be scanned. 

When a region is selected, eXam Plans that are available for the selected 
region are displayed in the eXam Plan selection window. 
Select the desired Plan from among the displayed Plans by clicking it. 

At the top of the region selection window, there are three tags for eXam Plans 
according to the type of patient to be scanned (Adult, Child, and Trauma). 
When a child is to be scanned, select an eXam Plan intended for children to 
minimize patient exposure. 

Select button

Region selection window eXam Plan selection window  

Figure 5.2-5  eXam Plan selection area (Anatomical Selection) 
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(b) Protocol Selection 

When [[Protocol Selection]] is selected, only the "eXam Plan selection 
window" is displayed (the "region selection window" is not displayed). 

eXam Plan selection window  

Figure 5.2-6  eXam Plan selection area (Protocol Selection) 

(3) Image display area 

This area displays images reconstructed from scanned data etc. 

Refer to subsection 5.2.6 "Image display
area" on page 5-16 of this manual.
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5.2.4 Interactive screen (scan operation screen) 

When an eXam Plan is selected in the interactive screen (eXam Plan selection screen), 
the interactive screen (scan operation screen) is displayed. 

(1) (3)

(2)

 

Figure 5.2-7  Scan operation screen 

(1) Scan information area 

The patient information, contrast medium information, selected eXam Plan name, 
and patient position/insertion direction are displayed in this area. 

(2) eXam Plan information display area 

Detailed information concerning the selected eXam Plan is displayed here.  This 
area is also used to change the condition settings. 

Refer to subsection 4.6.1 "Scan condition confirmation"
of section 4 in the operation manual reference volume.

 

(3) Image display area 

This area displays images reconstructed from scanned data etc. 

Refer to subsection 5.2.6 "Image display area" on
page 5-16 of this manual.
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5.2.5 Command Box 

The Command Box displayed on the scan monitor differs from that displayed on the 
image processing monitor. 

Clicking each button executes the corresponding function. 

(1) Command Box on the scan monitor 

Display of the amount 
of the image file disk used
Display of the number of 
reconstruction request 
jobs in the queue

Filming button

Transfer button

Utility button

Gantry/couch 
position display X-ray tube load indicator

Enlargement/Reduction button

CineView button

 

Extended Mode button

Statistical Calculation button

Image Selector button

Reset button

Raw Data Processing
button

Preparation for Scanning button

Multi AutoView button

 

Figure 5.2-8  Upper part of the Command Box (scan monitor) 
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(2) Command Box on the image processing monitor 

 

 

 

 

 

 

 

 

 

 

Synchronization button

Patient carry-over button

Image switching button

Frame selection button

Patient selection button

Series setting button Frame setting button

Initial setting button

Display of the amount of 
the image file disk used Remaining MO indicator

Filming button

Transfer button

Utility button

Full-screen display button

Single AutoView button

Multi AutoView button

3D Processing button

Viewer button

Raw Data Processing button

 

Figure 5.2-9  Upper part of the Command Box (image processing monitor) 
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(3) Sections common for the scan monitor and image processing monitor 

(a) Tool1 tab 

Filming button

CineView button

 Image Selector button

Statistical Calculation button

Scano/CT button

Enlargement/Reduction
button

Filtering button Image Rotation button

 Annotation button

Screen Save button

Scale button

Extended Mode button

Batch Processing button

Reset button

Window Condition button

 

Figure 5.2-10  Lower part of the Command Box (Tool1) 

(b) Tool2 tab 

Addition/Subtraction button

Inset button

Non-Linear Window button

Grid button

Axial Interpolation button

Dynamic Study button

CT Number button

Volume Calculation button

Option button

Clinical Tools button

 

Figure 5.2-11  Lower part of the Command Box (Tool2) 
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NOTE: In rare cases, when certain operations or processes are executed at particular timings, 

the screen layout may become disordered. 
If the screen layout becomes disordered, follow the procedures below to correct it. 

 (1) When the command box is not hidden 

  Click the button for the desired page. 

 

 (2) When the window (with frame) is partially hidden by another window 

  Click the frame to display the hidden part in the foreground. 

Click here.

Other window
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5.2.6 Image display area 

Images are displayed in this area.  The various types of data displayed together with 
images are described below. 

<1>
<2>
<3>
<4>
<5>
<6>
<7>

<8>

<9>
<10>
<11>
<12>
<13>

<14>

<15>
<16>
<17>
<18>
<19>
<20>

<25>

<26>

<27>
<28>

<30>

<24>

<29>

<21>, <22>, <23>

 

Figure 5.2-12  Image display area (example) 

<1> Patient ID 
<2> Scan field:  FOV (D-FOV) 
<3> Study No./Series No./Image 

No./Related-information change 
<4> Relative couch position 
<5> Scan couch position/row used for 

reconstruction 
<6> Gantry tilt angle 
<7> Enlargement center position 
<8> Patient direction 
<9> Window level 
<10> Window width 
<11> First contrast medium name 
<12> Second contrast medium name 
<13> Name of image generator 
<14> Patient direction 
<15> Patient name 
<16> Scan date, Scan time 

<17> Tube voltage/mAs 
<18> Scan time/Image slice thickness/Scan slice thickness
<19> Couch-top speed 
<20> Beam pitch 
<21> Type of stacked data/Number of stacked 

images/Weighting coefficient 
<22> Partial scan image 
<23> Helical pitch 
<24> Scale 
<25> Patient Comments 1 to 4 
<26> Image Comments 1 to 4 
<27> Age/sex 
<28> Posture/Insertion direction/Observation direction 
<29> Type of helical compensation reconstruction/ 

Reconstruction function/Image filter/Patient 
movement correction 

<30> Hospital name 
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(1) Insertion direction 

HEAD FIRST FEET FIRST

 

Figure 5.2-13 

(2) Posture 

SUPINE PRONE

OTHERS

LEFT LATERAL RIGHT LATERAL

 

Figure 5.2-14 

(3) Observation direction 

• Scan 

 

Figure 5.2-15 

• Scanogram 

VSN: View of Scano Normally 
As a scanogram is acquired, the image is gradually displayed from the 
top to the bottom of the screen for TOP images and from the left to the 
right of the screen for SIDE images. 

VSR: View of Scano Reversed 
As a scanogram is acquired, the image is gradually displayed from the 
bottom to the top of the screen for TOP images and from the right to the 
left of the screen for SIDE images. 

VFF: Image display as viewed 
from the foot end 

VFH: Image display as viewed 
from the head end

Other than the above 
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NOTE: Depending on the layout of the console, the gantry, and the patient 
couch, the patient's head may be on the left or right side of the operator.  
When the patient's head is on the right side of the operator, if VSR is 
used to acquire a SIDE scanogram with the insertion direction set to "HF" 
and the couch-top movement direction set to "IN", the head on the 
scanogram is displayed on the right side of the monitor screen, which 
matches the actual orientation of the patient. 

(4) Patient direction 

R : RIGHT-HAND SIDE 
P : POSTERIOR SIDE 
H : HEAD END 

L : LEFT-HAND SIDE 
A : ANTERIOR SIDE 
F : FEET END 

(1) to (4) above are displayed in combination according to the gantry tilt.  The tilt 
angle is displayed in eight directions and changed in steps of 22.5 degrees.  For 
example, images scanned by tilting the gantry to 23 degrees are PH (patient 
position: SU and patient insertion direction: HF).  The two characters P and H do 
not need to be entered in sequence; entry of either PH or HP is valid. 

(5) Row used for reconstruction 

Displays the number of the row (starting from the first row) of the detector used for 
displaying the current image.  The rightmost digit indicates the first row (couch end). 

Example: When "0011" is displayed 
The slices acquired by the first and second rows are stacked and 
displayed. 
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(6) Scan couch position/relative couch position 

The scan couch position is the position (center of several slices acquired by a 
single scan) projected by the internal projector. 
The relative couch position is the couch position displayed assuming that the 
center position of the slices used to generate the reconstructed image has moved 
to the position projected by the internal projector. 

Example: When the center position of the slices used to generate the 
reconstructed image is 12 mm away from the scan couch position 
toward the patient couch, the relative couch position value is 12 mm 
less than the scan couch position. 

(7) Image slice thickness/scan slice thickness 

The image slice thickness is the slice thickness of the reconstructed image being 
displayed. 
The scan slice thickness is the slice thickness when the scan conditions are set. 

(8) Helical pitch 

The helical pitch is defined by the following formula: 

(Couch-top movement stroke per gantry rotation (mm))/(Scan slice thickness (mm)) 

(9) Beam pitch 

The beam pitch can be calculated as follows. 

Beam pitch = ∆d/(N T) 

∆d : Couch-top movement stroke per gantry rotation 
N : Number of slices to be acquired 
T : Scan slice thickness 

NOTE: Helical pitch : Index indicating the couch-top movement stroke relative 
to the slice thickness for a single row. 

 Beam pitch : Index indicating the couch-top movement stroke relative 
to the X-ray beam width. 

(10) Scale 

A scale graduated in 10 mm steps is displayed.  The number of graduations differs 
depending on pixel size, and the maximum length of the scale is 50 mm. 

(11) Enlargement center position 

The coordinates (on the original image) corresponding to the center position of the 
enlarged image are displayed. 

NOTE: If the center position of the currently displayed image coincides with that 
of the original image, the coordinates corresponding to the center position 
of the enlarged image are not displayed.  (Original images are images for 
which the enlargement ratio is 1.0 and the reconstruction center is 
(256,256).) 
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(12) Partial scan image 

"HLF-32", for example, designates an image reconstructed only using the second 
portion of the entire data (acquired by one scan and divided into 3 portions).  

For full scan images, no sign is displayed. 

(13) Image filter 

ORG : Image without filter 
UE0 : Enhancement filter 
US0 : Smoothing filter 
U01 to U10 : User filter 
Q01 to Q10 : Quantum denoising filter 

NOTE: Changing the window level and the window width 

 The window level and window width can be changed by moving the mouse 
cursor in the image display area. 

 Window level change: 

 Move (drag) the cursor vertically in the image display area while holding down 
the right mouse button. 

 Window width change: 

 Move (drag) the cursor laterally in the image display area while holding down 
the right mouse button. 

 

 
 
 

 
 

FigureG 5.2-16 

Window level change 

Window width change

Move the mouse while holding down the right button. 
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5.2.7 Interactive window 

When a function is executed by clicking the corresponding icon in the main menu 
window, the interactive window is displayed as shown in the figure below. 

 

Figure 5.2-17  Interactive window (example) 

When the icon for the desired function item is clicked in the main menu window, the 
interactive window corresponding to the selection is displayed for each function item.  
On any window, the following four types of keys are used for operation. 

(1) Soft keys 

The key shown in the figure below is referred to as a soft key.  When it is clicked 
using the mouse, the inner box is highlighted and operation proceeds to the 
selected procedure.  (In this manual, double square brackets "[[....]]" are used to 
indicate soft keys.) 

 

Figure 5.2-18  Soft key 

(2) Alternate key 

This key is represented by a  .  When it is clicked, the inside of the inner box is 
highlighted and the item displayed beside the clicked key is selected.   indicates 
that the corresponding item has been selected.  Only one key can be activated at a 
given time. 

(Example)     ON       OFF 
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(3) Toggle key 

This key is represented by an open box.  When it is clicked, the inside of the box is 
highlighted and the item displayed beside the clicked key is selected.  It is also 
possible to select more than one key at a time. 

(Example)     1       2       3       4 

(4) Pull-down menu key 

This key is represented by a  or a  .  When it is clicked, a list of items 
that can be selected is displayed. 
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5.3 Preparation for Scanning 

5.3.1 Procedures for immobilizing the patient 

WARNING: 1. Depending on the patient's condition, extreme care must 
be taken when scanning patients with hypertension or 
cardiovascular disease; patients who are nervous, 
debilitated, handicapped, or unconscious; and infants.  In 
addition, an attendant should be present if required. 

 * Since the behavior of patients who are unconscious, 
intoxicated, etc. may be unpredictable, firmly 
immobilize such patients with the head fastener and 
body band to prevent them from falling from the 
patient couch top. 

 2. During CT examination, always observe the patient 
carefully, and abort scanning if problems occur.  If an 
abnormality occurs, appropriate action should be taken to 
avoid injury to the patient. 

* Before performing scanning, place the patient on the couch 
top and move the patient into the dome under careful manual 
control.  Be sure to confirm that the patient does not contact 
the dome. 

* Verify that no one, including staff, will approach or touch the 
moving sections of the system.  In particular, confirm that 
everyone is in a position which can be seen from the 
operator's console. 

* When IV tubing or cables are connected to the patient, check 
their connection status. 

 

* When special scanning such as direct coronal scanning or 
scanning of joints of the hand or foot, etc. is performed, the 
operator must remain at the patient's side except when 
scanning is performed. 
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WARNING: Do not look directly into the laser beam continuously.  Doing 
so may result in eye injury.  When setting the OM line, 
instruct the patient to close their eyes. 

CAUTION: When the patient is getting on or off the patient couch, or when 
the patient is on the patient couch, always take care to prevent 
the patient from falling off the patient couch or from getting his 
or her hand caught.  

 * Instruct the patient to get on and off the couch top only after 
the FREE switch has been turned OFF.  Otherwise, the 
couch top may move, resulting in injury to the patient. 

 * Take care not to allow the footswitch to be depressed 
inadvertently when the patient gets on or off the patient 
couch. 

 * Do not allow the patient to grip the edge of the couch top.  
Hands or fingers may be caught when the couch top slides. 

  

 * Be sure to securely immobilize the patient on the couch top.  
Confirm that all parts of the patient's body, including the 
hands, arms, legs, hair, and clothes, are within the edges of 
the couch top, and not dangling over the edge of the couch.  
Incorrect immobilization may result in injury to the patient 
due to interference with the system, such as fingers being 
caught under the couch top. 

 * Do not place your hands or any objects on the cover under 
the couch top.  Also do not allow the cover to support a 
person's weight.   
The person's hands may be caught or the couch top may be 
damaged. 

Sheet cover
Syringe, IV needle, towel, etc.
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CAUTION: Selection of the scanning conditions and positioning must be 
performed precisely.  In addition, metal objects must be 
eliminated from the scanning range.  If these settings are not 
appropriate, adverse effects on images (such as artifacts, CT 
number shift, etc.) may occur. 

 * If image noise increases due to a decrease in the S/N ratio, 
or if artifacts occur, change the scan conditions. 

* If the arm up holder or the glasses, false teeth, watch, or hair 
accessories of the patient are in the scanning field, artifacts may 
appear on the image. 
The arm up holder is metal. 

* If the patient moves during scanning, artifacts may appear on the 
image. 

Immobilize the patient securely as described in this section depending on the region to 
be scanned and the patient's condition. 

The patient immobilization procedures are as follows. 

Instructing the patient to dress appropriately 
 
↓ 

Mounting the immobilizing devices to the patient couch 
 
↓ 

Placing the patient on the patient couch 
 
↓ 

Immobilizing the patient 
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(1) Patient dress 

If the patient is wearing a loose scarf, skirt, etc., instruct the patient to change into 
a hospital gown. 

If the patient has long hair that may extend beyond the edges of the patient couch, 
instruct the patient to use hair bands to prevent his or her hair from being caught. 

Also instruct the patient to remove any items such as glasses, false teeth, watches, 
and hair accessories if they are likely to enter the scanning range. 

Hospital gown

 

Figure 5.3-1 

(2) Mounting the immobilizing devices 

When couch accessories such as immobilizing bands or the headrest are to be 
used, mount them to the patient couch in advance. 

  Refer to subsection 2.6.1 "Operating 
procedures for couch accessories" on 
page 2-36 of this manual. 

 

(3) Placing the patient on the patient couch 

(a) Press the auto home switch  on the operating panel. 

The patient couch lowers to a height (home position) at which the patient can 
get on it easily. 

(b) Place the patient on the couch top. 
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(4) Immobilizing the patient 

Use immobilizing bands to secure the patient firmly to prevent the patient from 
falling from the couch top or being hit by the gantry, and also to prevent the 
patient's hands from being caught by the couch top.  

To immobilize the head or arms, the use of couch accessories may be required. 

Arm up holder

Body band

 

 
 
 
 

Figure 5.3-2 

(a) Head immobilization method 

For brain scanning, immobilize the patient's head using the headrest.  Use the 
wedge mat to change the head angle as required. 
To immobilize the head, use both fastener (a) and fastener (b). 

 

Figure 5.3-3 

(b) Arm immobilization method 

When scanning patients with their arms up, place their arms on the arm up 
holder and immobilize them. 

When scanning patients with their arms down, instruct patients to cross their 
arms at the front and immobilize patients, together with their arms, by using 
the body band to prevent patients' hands or arms from protruding from the 
couch top (refer to figure 5.3-2). 

Fastener (b) 
Fastener (a) 

→ Refer to the NOTE 
regarding the "Wedge 
mat" on page 2-40. 

→ Refer to subsection 2.6.1 "Operating 
procedures for couch accessories" 
on page 2-36 of this manual. 
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5.4 Scanning 

This subsection describes the operating procedures to be performed after the 
interactive screen (eXam Plan selection screen) is displayed. 

The descriptions given in this subsection are the procedures for scanning in three 
regions: brain scanning, chest scanning, and intervertebral disk scanning. 
To perform the console operations described in this subsection, use the scan monitor. 

 

Figure 5.4-1 

WARNING: During scanning, appropriate measures should always be 
taken to minimize patient exposure. 
To avoid unnecessary scanning resulting in unnecessary 
patient exposure to X-ray irradiation, set the appropriate 
scan range at the time of the scan plan. 

 * In particular when examining children, special care is 
required and patient exposure should be minimized by 
employing an eXam Plan intended for children. 

* In G&R helical scan mode, if a large scan range is planned in 
advance and reduction of the scan range is attempted using 
the Helical Skip function, the initially planned range is scanned 
in the next scanning. 

* When the stack mode is set to "2 Stack" for SureStart and CT 
fluoroscopy (option), the second and third of the 4 slices 
obtained simultaneously by a single scan are stacked. 

 Refer to subsection 5.4.1 "Brain 
scanning" on page 5-32 of this manual.

 Refer to subsection 5.4.2 "Chest 
scanning" on page 5-38 of this manual.

 Refer to subsection 5.4.3 
"Intervertebral disk scanning" on page 
5-46 of this manual. 

Brain 
 
 
 
Chest 
 
 

Intervertebral disk
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CAUTION: Before starting scanning, fully understand any issues that may 
limit the proper performance of the examination.  Otherwise, 
appropriate scanning may not be performed or the system may 
go down. 

 * Before starting scanning, confirm that the storage device 
(hard disk) of the system has sufficient free space to store 
the scanned data (image data). 

 * Do not perform raw data transfer and scanning 
simultaneously. 

 * To interrupt helical scanning, wait for two rotations after the 
required slice plane is displayed before pressing the scan 
interruption button. 

* If the system hard disk does not have sufficient free space for 
scan (image) data, scanning is impossible. 

* To interrupt helical scanning, wait for two rotations after the 
required slice plane is displayed before pressing the scan 
interruption button.  Otherwise, the required reconstruction 
images cannot be obtained. 

<For standard helical scanning> 

In helical scanning, in order to obtain information required for 
interpolation, data sets for up to 2 rotations are automatically 
acquired individually before and after the range specified in the scan 
plan. 

For images displayed during helical scanning, interpolation is not 
performed in order to enable real-time display. 

Range in which data acquistion is required

Planned scan range

Data sets for up
to 2 ratations

Data sets for up
to 2 ratations
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<When helical scanning is interrupted> 

Therefore, when helical scanning is to be interrupted, the scan 
interruption button (  ) must be pressed when the time for  
2 rotations (example:  2 seconds for a 1-s scan) has elapsed after 
the required slice plane is displayed. 

 

CAUTION: To create appropriate eXam Plans, fully understand any 
limitations.  Otherwise, the required data may not be obtained. 

 * Do not change the patient position/insertion direction for an 
individual eXam Plan. 

 * If the time control start point is wrong, valid scanning may 
not be possible in enhanced study, etc., requiring re-
scanning.  Therefore, be sure to confirm the start points 
such as the start time and pause time. 

 * The pause time between different elements may be longer 
than the specified time due to changes caused by the scan 
preparation time such as the patient couch movement.  
Therefore, note the point when contrast enhancement 
scanning in which the scan start time is important is 
performed.  

 * Set the difference between the monitoring scan couch 
position and the couch position for the next scan start to be 
within 400 mm (600 mm:  Single). 

Display of the required slice plane

Range in which data acquisition  
is required 

Permissible reconstruction range 

Planned scan range 

Data sets for 2 rotations Data sets for 2 rotations

Pressing the interruption button
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CAUTION: If an abnormality occurs in the system, check that the data 
being processed is normal.  In addition, before resuming the 
processing, confirm that the settings are correct.  If it is not 
possible to determine whether or not the images are correct, do 
not use the images for image diagnosis. 

 * If the message "Arc occurred in previous scan" is displayed 
during scanning, immediately check the reconstructed 
images for abnormalities. 

 * If scanning is interrupted for some reason during 
continuous scanning such as helical scanning or dynamic 
scanning, confirm that the reconstructed images are correct 
and save only the images generated from the raw data 
acquired in the current examination. 

 * In helical scanning when the start position or end position is 
not set, if scanning is aborted at the time of preparatory 
couch-top movement, be sure to reset the couch-top 
position. 

 * In S&S mode, if the scan interruption button is pressed just 
when scanning is completed, check the couch-top position 
and the remaining number of scan slices and, if necessary, 
move the couch top back by the distance for a single slice or 
reduce the remaining number of slices to be acquired by a 
single slice. 

* Method for identifying images generated from raw data from a 
different examination 
 
If scanning is interrupted for some reason during continuous 
scanning such as helical or dynamic scanning, whether or not 
images are generated from the raw data for the correct 
examination (corresponding ID) can be identified as follows (that 
is, a method for identifying the images generated from the raw 
data from a different examination is described below). 
When the system fails to identify the range in which data was 
acquired normally, the series of generated images will generally 
include an obviously abnormal image, such as one showing two 
regions mixed (for example, a head image overlapped with an 
abdominal image).  This image and the subsequent images are 
generated from the raw data from a different examination. 
If an abnormal image such as that described above cannot be 
identified, the images generated from the raw data acquired in 
the current scanning should not be used for diagnosis.  In 
addition, the current raw data should not be protected or saved 
on external media, because it may inadvertently be used later for 
image reconstruction. 

* In S&S mode, if the scan interruption button is pressed just when 
scanning is completed, the slice immediately before the scan 
interruption key is pressed may not be reconstructed and the 
system then moves to the next scan position.  If scanning is 
resumed in this status, the slice of the position at which scanning 
was interrupted is not obtained.  Therefore, check the couch-top 
position and the remaining number of scan slices and, if 
necessary, move the couch top back by the distance for a single 
slice or reduce the remaining number of slices to be acquired by 
a single slice. 
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5.4.1 Brain scanning 
(1) Confirmation of patient information 

Confirm the patient information displayed in the patient information area. 

 

Figure 5.4-2 

(2) Immobilizing the patient 

Depending on the region to be scanned and the patient's condition, immobilize the 
patient's head firmly by following the procedures described in subsection 5.3.1 
"Procedures for immobilizing the patient". 

Refer to subsection 5.3.1 "Procedures for
immobilizing the patient" on page 5-23 of
this manual.

 

(3) Scan position setting 

(a) Press and hold down the  key of the operating panel or the footswitch 
(option) to raise the patient couch until the couch height indicator on the 
gantry operating panel reads about 50 mm (±10 mm). 

mm  

Gantry operating 

 

Figure 5.4-3 
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(b) Press and hold down the  key to move the couch top into the dome until 
the beam from the projector illuminates the patient's ear. 

 

Figure 5.4-4 

NOTE: 1. When the auto set switch provided for the patient couch is used, 
a series of the movements described in (a) and (b) above is 
possible with a single operation.  (The patient couch can be set to 
an approximate suitable position for scanning.) 

 2. To finely adjust the couch-top position, shortly press the IN  
(  ) or OUT (  ) slide switch on the operating panel.  
Each time the slide switch is pressed, the couch top moves 0.5 
mm in the direction of the arrow of the pressed switch.  (When 
the couch-top fine adjustment function is preset to ON [enabled]) 

(c) Use the  or  key to finely adjust the couch height to align the projector 
beam mark with the center of the patient's head as shown in the figure below. 

 

Figure 5.4-5 

(d) Confirm that the projected mark is aligned with the median line of the patient's 
head. 
(If it is not aligned, gently adjust the position of the patient's head so that it is 
set correctly.) 

Median line

 

Figure 5.4-6 

Height center 



 

No. 2B201-313E*B 

5-34 

(e) Tilting the gantry to set it to the angle for the desired scan image 

Use the  key or  key to tilt the gantry so that the light from the projector 
is aligned with the OM line. 
At this time, the angle is displayed. 

   + direction tilt key 

   - direction tilt key 

    

NOTE: OM line:  Orbitomeatal line 
Line between the orbit and the external auditory meatus 

Figure 5.4-7 

(f) Press the  key to turn OFF the projector. 

(g) Patient setting is now completed.  The operator returns to the control room. 

(4) eXam Plan selection 

(a) Select 'Head' by clicking on the head (<1>) in the figure below and select the 
eXam Plan appropriate for the examination by clicking it (<2>) with the mouse. 

<1>

<2>

 

Figure 5.4-8 

OM line
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(b) The scanning information is displayed. 

Confirm the following items: 

 

Figure 5.4-9 

• Patient ID entered during patient registration 
• Patient name entered during patient registration 
• Insertion direction 
• Examination position 
• Contrast medium information 
• eXam Plan name 

If the patient position does not match the 'insertion direction' or 'examination 
position' of the selected eXam Plan information, click the corresponding item 
column to correct the setting.  

For details concerning 'insertion direction' and 'examination position', refer to 
subsection 5.2.6 "Image display area". 
 
 
 
 

(c) Detailed data of the eXam Plan is displayed.  Confirm the scan conditions. 

 

Figure 5.4-10  eXam Plan information display area 

 Refer to subsection 5.2.6 "Image display area" 
on page 5-16 of this manual. 
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(d) If the conditions have been changed, click the  key. 

NOTE: For this eXam Plan (example of brain scanning), tomographic image 
scanning' is performed without performing 'projection image 
(scanogram) acquisition' and 'scan planning'. 

(5) Executing scanning 

The scan start key (  ) on the keyboard lights.  Press the key. 

Scanning starts.  A buzzer sounds and X-rays are generated. 

To interrupt scanning, press the scan interruption key  . 

(6) Additional scan 

When the eXam Plan is completed, the last line of the detailed information 
displayed in the "eXam Plan information display area" is copied and the system 
enters the additional scan waiting status. 

To perform additional scanning for the desired data, it is also possible to select the 
data by clicking the  button. 

When additional scanning is not required, proceed to step (7). 

When additional scanning is required, confirm the selected scan conditions and 
click the  key. 

The scan start key (  ) on the keyboard lights.  Press the key. 

Scanning starts.  A buzzer sounds and X-rays are generated. 

To interrupt scanning, press the scan interruption key  . 

(7) Termination of processing 

(a) After scanning is completed, click the  or  key at the lower 
right of the screen. 

 : Terminates the current eXam Plan (the entered patient 
information is retained). 

 : Terminates the examination for the current patient (the entered 
patient information is cleared). 
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(b) Press the auto home switch  on the operating panel.  The gantry 

returns to the 0° position, the couch top moves to the rear edge of the patient 
couch, and the patient couch lowers until it reaches the home position. 

 

 

Figure 5.4-11 

NOTE: Acquired images are automatically stored on the storage unit (hard 
disk) of the system. 
Perform filming as required. 

 
 
 
 

 Refer to subsection 5.6 "Filming" on 
page 5-62 of this manual. 
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5.4.2 Chest scanning 

NOTE: For this eXam Plan (example of chest scanning), 'tomographic image 
acquisition' is performed after 'projection image (scanogram) acquisition' and 
'scan planning' have been performed. 

(1) Confirmation of patient information 

Confirm the patient information displayed in the patient information area. 

 

Figure 5.4-12 

(2) Immobilizing the patient 

Depending on the region to be scanned and the patient's condition, immobilize the 
patient's chest firmly by following the procedures described in subsection 5.3.1 
"Procedures for immobilizing the patient". 
 
 
 
 
 

(3) Scan position setting 

(a) Press and hold down the  key of the operating panel or the footswitch 
(option) to raise the patient couch until the couch height indicator on the 
gantry operating panel reads about 100 mm (±10 mm). 

Gantry operating panel

mm 

 

Figure 5.4-13 

 Refer to subsection 5.3.1 "Procedures for 
immobilizing the patient" on page 5-23 of 
this manual. 
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(b) Press and hold down the  key to move the couch top into the dome until 
the beam from the projector illuminates the target region. 

 

Figure 5.4-14 

(c) Finely adjusting the scanning height 
Align the mark of the projector with the middle of the body (viewed from the 
side) using the  key or  key as shown in the figure below. 

 

Figure 5.4-15 

(d) Confirm that the projected mark is aligned with the median line of the patient 
and adjust the slice position to the xiphoid process. 

Xiphoid process
(the inferior end of the sternum)

Slice origin point

Median line

 

Figure 5.4-16 

(e) Press the  key to turn OFF the projector. 

(f) Patient setting is now completed.  The operator returns to the control room. 

Height center 
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(4) eXam Plan selection 

(a) Select 'Chest' by clicking on the chest (<1>) in the figure below and select the 
eXam Plan appropriate for the examination by clicking it (<2>) with the mouse. 

<1>

<2>

 

Figure 5.4-17 

(b) The scanning information is displayed. 

Confirm the following items: 

 

Figure 5.4-18 

• Patient ID entered during patient registration 
• Patient name entered during patient registration 
• Insertion direction 
• Examination position 
• Contrast medium information 
• eXam Plan name 

If the patient position does not match the 'insertion direction' or 'examination 
position' of the selected eXam Plan information, click the corresponding item 
column to correct the setting.  
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For details concerning 'insertion direction' and 'examination position', refer to 
subsection 5.2.6 "Image display area". 
 
 
 
 

(c) Detailed data of the eXam Plan is displayed.  Confirm the scan conditions. 

 

Figure 5.4-19  Scanoscopy conditions 

 

Figure 5.4-20  Tomographic image acquisition conditions 

 Refer to subsection 5.2.6 "Image display 
area" on page 5-16 of this manual. 



 

No. 2B201-313E*B 

5-42 

(d) If the scan range set for scanoscopy or the helical scan exceeds the 
permissible scanning range, the following message is displayed. 

If this message is displayed, check the specified scan range. 

 

NOTE: Checking the scan range is possible only when the couch top is fully 
extracted from the gantry dome after the power of the system is 
turned ON. 
Before turning ON the power of the system, fully extract the couch 
top from the gantry dome. 

(e) If the conditions have been changed, click the  key. 

(5) Scanogram acquisition 

(a) The scan start key (  ) on the keyboard blinks.  Press the key. 
 
The couch top starts preparatory movement. 

(b) When the preparatory movement is completed, the scan start key  
(  ) lights.  Press the key. 

Scanoscopy (chest projection image acquisition) starts.  A buzzer sounds 
and X-rays are generated. 

To interrupt scanoscopy, press the scan interruption key  . 
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(6) Scan plan 

(a) Scan position setting 

The scanogram (projection image) is displayed in the image display area.  Set 
the slice position using the displayed scanogram. 

 

Figure 5.4-21 

To move the slice position, drag the solid line segment displayed on the 
scanogram to the desired position. 

When the target position is determined, confirm that safety is ensured and 
then click  . 

The following window is displayed. 
When [[OK]] is clicked in the displayed window, the couch top moves to the 
first scan position. 
When [[Stop]] is clicked while the couch top is moving, the movement stops. 

 

Figure 5.4-22 
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(b) Couch-top movement confirmation 

If the couch top moves more than 600 mm, the window shown in figure 5.4-21 
is displayed again and couch-top horizontal movement stops.  After ensuring 
the patient's safety, click [[OK]].  The couch top moves to the first scan 
position. 

(7) Executing scanning 

The scan start key (  ) on the keyboard lights.  Press the key.   

Scanning starts.  A buzzer sounds and X-rays are generated. 

To interrupt scanning, press the scan interruption key  . 

(8) Additional scanning 

When the eXam Plan is completed, the last line of the detailed information 
displayed in the "eXam Plan information display area" is copied and the system 
enters the additional scan waiting status. 

To perform additional scanning for the desired data, it is also possible to select the 
data by clicking the  button. 

When additional scanning is not required, proceed to step (9). 

When additional scanning is required, confirm the selected scan conditions and 
click the  key. 

The scan start key (  ) on the keyboard lights.  Press the key. 

Scanning starts.  A buzzer sounds and X-rays are generated. 

To interrupt scanning, press the scan interruption  key . 

(9) Termination of processing 

(a) After scanning is completed, click the  or  key at the lower 
right of the screen. 

 : Terminates the current eXam Plan (the entered patient 
information is retained). 

 : Terminates the examination for the current patient (the entered 
patient information is cleared). 
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(b) Press the auto home switch  on the operating panel.  The couch top 

moves to the rear edge of the patient couch and the patient couch lowers until 
it reaches the home position. 

 

Figure 5.4-23 

NOTE: Acquired images are automatically stored on the storage unit (hard 
disk) of the system. 
Perform filming as required. 

 
 
 

 Refer to subsection 5.6"Filming" 
on page 5-62 of this manual. 
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5.4.3 Intervertebral disk scanning 

(1) Confirmation of patient information 

Confirm the patient information displayed in the patient information area. 

 

Figure 5.4-24 

(2) Immobilizing the patient 

Depending on the region to be scanned and the patient's condition, immobilize the 
patient's waist firmly by following the procedures described in subsection 5.3.1 
"Procedures for immobilizing the patient". 
 
 
 
 
 

(3) Scan position setting 

(a) Press and hold down the  key of the operating panel or the footswitch to 
raise the patient couch until the couch height indicator on the gantry operating 
panel reads about 50 mm (±10 mm). 

Gantry operating panel

mm 

 

Figure 5.4-25 

 Refer to subsection 5.3.1 "Procedures for 
immobilizing the patient" on page 5-23 of 
this manual. 
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(b) Press and hold down the  key to move the couch top into the dome until 
the beam from the projector illuminates the target region. 

 

Figure 5.4-26 

(c) Finely adjusting the scanning height 
Align the mark of the projector with the middle of the abdomen in the lumbar 
region (viewed from the side) using the  key or  key as shown in the 
figure below. 

 

Figure 5.4-27 

(d) Confirm that the projected mark is aligned with the median line of the patient 
and adjust the slice position to the lumbar region. 

Median
line

Slice origin point  

Figure 5.4-28 

(e) Press the  key to turn OFF the projector. 

(f) Patient setting is now completed. 
The operator returns to the control room. 

Height center
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(4) eXam Plan selection 

(a) Select 'Abdomen' by clicking on the abdomen (<1>) in the figure below and 
select the eXam Plan appropriate for the examination by clicking it (<2>) with 
the mouse. 

<1> <2>

 

Figure 5.4-29 

(b) The scanning information is displayed. 

Confirm the following items: 

 

Figure 5.4-30 

• Patient ID entered during patient registration 
• Patient name entered during patient registration 
• Insertion direction 
• Examination position 
• Contrast medium information 
• eXam Plan name 

If the patient position does not match the 'insertion direction' or 'examination 
position' of the selected eXam Plan information, click the corresponding item 
column to correct the setting.  
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For details concerning 'insertion direction' and 'examination position', refer to 
subsection 5.2.6 "Image display area". 
 
 
 
 

(c) Detailed data of the eXam Plan is displayed.  Confirm the scan conditions. 

 

Figure 5.4-31 Scanoscopy conditions 

 

Figure 5.4-32  Tomographic image acquisition conditions 

 Refer to subsection 5.2.6 "Image display 
area" on page 5-16 of this manual. 
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(d) If the scan range set for scanoscopy or the helical scan exceeds the 
permissible scanning range, the following message is displayed. 

If this message is displayed, check the specified scan range. 

 

NOTE: Checking the scan range is possible only when the couch top is fully 
extracted from the gantry dome after the power of the system is 
turned ON. 
Before turning ON the power of the system, fully extract the couch 
top from the gantry dome. 

(e) If the conditions have been changed, click the  key. 

(5) Scanogram acquisition 

(a) The scan start key (  ) on the keyboard blinks.  Press the key. 
 
The couch top starts preparatory movement. 

(b) When the preparatory movement is completed, the scan start key  
(  ) lights.  Press the key. 

Scanoscopy (abdominal projection image acquisition) starts.   
A buzzer sounds and X-rays are generated. 

To interrupt scanoscopy, press the scan interruption key  . 
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(6) Scan plan 

(a) Setting the scan position 

The scanogram (projection image) is displayed in the image display area.  Set 
the slice position on the scanogram displayed. 

 

Figure 5.4-33 

(b) Changing the target slice 

Select [[ALL]] and drag the solid-line section on the scanogram (projection 
image) to move all slices to the target position at one time. 

 

Figure 5.4-34 
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(c) Setting for each group 

Select [[Group]].  Slices of group 1 are selected.  Set the scan (slice) position 
for group 1. 

• To move the scan position, drag the solid-line section displayed on the 
scanogram. 

• To change the scan angle, drag the arrow at the lower end of the solid-line 
section displayed on the scanogram and tilt the solid-line section until the 
desired angle is obtained. 

• To change the setting for each slice in the same group, click [[SLICE]]. 

 

Figure 5.4-35 

(d) Changing the target group 

Click [[+]].  The next group is selected as the setting target.  Perform setting 
for the selected group in the same manner as in step (c) above.  To return to 
the previous group, click [[-]]. 
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(e) Termination of scan planning 

When plan setting is completed for each group, confirm that safety is ensured 
and then click  .  The following window is displayed.  When [[OK]] is 
clicked in the displayed window, the couch top moves to the first scan position 
set using the scan planning program and scanning starts. 

 

Figure 5.4-36 

(7) Execution of scanning 

(a) If the couch top moves more than 600 mm, the window shown in figure 5.4-38 
is displayed again and the couch top stops. 
In this case, confirm that safety is ensured and then click [[OK]].  The couch 
top moves to the first scan position. 

(b) When the gantry is tilted, the following window is displayed.  Keep pressing 
the movement key  on the keyboard while confirming that safety is 
ensured.  The gantry is tilted until it reaches the target angle. 

 

Figure 5.4-37 
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(c) When couch-top movement and gantry tilting are completed, the scan start 
key  on the keyboard lights.  Press the lit key. 

Scanning starts.  A buzzer sounds and X-rays are generated. 

To interrupt scanning, press the scan interruption key  . 

When the specified slices have been scanned, a message indicating that the 
gantry should be tilted to the next scan plan position is displayed. 

If the couch top has moved more than 200 mm or if gantry tilting is performed, 
a corresponding confirmation window is displayed.  In this case, confirm that 
safety is ensured before proceeding to the next process. 
After this, repeat this operation as many times as required. 

(8) Termination of processing 

(a) After scanning is completed, click the  or  key at the lower 
right of the screen. 

 : Terminates the current eXam Plan (the entered patient 
information is retained). 

 : Terminates the examination for the current patient (the entered 
patient information is cleared). 

(b) Press the auto home switch  on the operating panel.  The gantry 

returns to the 0° position, the couch top moves to the rear edge of the patient 
couch, and the patient couch lowers until it reaches the home position. 

 

 

Figure 5.4-38 

NOTE: Acquired images are automatically stored on the storage unit (hard 
disk) of the system. 
Perform filming as required. 

 Refer to subsection 5.6 "Filming" 
on page 5-62 of this manual. 
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5.5 Real-EC 

5.5.1 Outline 

Real-EC (real exposure control) is a technology which changes the tube current 
continuously while helical scanning is being performed. 
When a human body is scanned, the amount of X-rays required differs depending on 
the region and is not always constant.  With chest scanning for example, the amount of 
X-rays required for acquiring images with the same image quality differs for the 
shoulders and for the lung fields.  Changing the tube current depending on the 
anatomical region can make the image quality of cross-sectional images uniform.  
(Refer to the following figure indicating the outline of Real-EC using a phantom.) 
In addition, the tube current is reduced to the optimal level for a region not requiring a 
high tube current, which should lead to reduction in the patient's exposure to X-radiation. 
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No. 2B201-313E*B 

5-56 

The following two modes are available: 

Manual mode : This mode is used to set the tube current for the specific position. 

SD specified mode : This mode is used to set the tube current for the image SD value 
that is specified in advance. 

SD specified mode can be preset in the tube current column in an eXam Plan.  The 
mode menu that can be selected from the tube current column can be customized. 
In addition, when the tube current is set, the setting value is displayed as a graph in any 
mode.  Therefore, this function is used while checking the tube current value obtained 
by automatic calculation. 

5.5.2 Real-EC presetting procedure (SD specified mode) 

(1) Select [[eXam Plan Utility]] from [[Utility]] and then select [[Preset]] in the command 
box to open the eXam Plan Preset window.  (For details, refer to the operation 
manual reference volume.) 

(2) When the mA section of the helical scan line is clicked, the following menu is 
displayed. 

 

Figure 5.5-2 

The tube current is calculated so that the generated image has an image SD 
similar to the specified image SD. 

The image SD mentioned here is the SD calculated based on the thickness 
obtained when the human body is assumed to be a cylinder of water (water-
equivalent thickness).  In this mode, relatively constant image quality can be 
obtained regardless of the patient's physique and size. 

As reference values when SD specified mode is to be used, table 5.5-1 shows the 
image SD values when scanning is performed with scan conditions of 120 kV,  
300 mA, 0.75 s, 2 mm × 4, HP 15 or HP 5.5, image thickness from 2 mm to 10 mm, 
FC10, no tilting, and helical scan, assuming that the water-equivalent thickness of 
the abdomen is 24 cm. 
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Table 5.5-1 Image SD values obtained when the scan conditions are 120 kV,  
300 mA, 0.75 s, 2 mm × 4, and FC10 assuming that the  
water-equivalent thickness of the abdomen is 24 cm 

Image thickness

Helical pitch 
10 mm 7 mm 5 mm 3 mm 2 mm 

HP 3.5 5.07 5.75 6.63 8.48 9.75 

HP 5.5 5.91 6.71 7.73 9.90 11.37 

NOTE: 1. When multiple reconstruction conditions are specified for generating 
images, the first reconstruction condition is used to calculate the tube 
current. 

 2. If the upper limit value or lower limit value for the tube current is too 
low or too high, images with the specified image SD may not be 
obtained.  Since the tube current graph is always displayed before 
scanning starts, it should be confirmed that the tube current does not 
reach the upper limit value or the lower limit value. 

 3. If the scanogram does not occupy at least 2/3 of the scan range, Real 
EC cannot be set. 
In addition, the tube current set at the edge of the scanogram is 
automatically applied as the tube current for the section of the scan 
range not shown on the scanogram. 

(3) Select the RealEC mode to be set. 

(4) Save the eXam Plan. 
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5.5.3 RealEC operating procedure (SD specified mode) 

(1) Start up the eXam Plan function according to the descriptions described in 
subsection 5.5.2. 

(2) Perform scanoscopy. 

(3) When the scanogram is acquired, the tube current is automatically calculated for 
the helical scan for which RealEC is set using the procedures described in 
subsection 5.5.2.  The calculation result is automatically displayed on the screen 
(refer to the figure below).  In addition, the prefix "R" is added to the tube current 
value displayed in the eXam Plan information display area (example: R200). 
To clear the graph display, click the mA graph display button. 

 

Figure 5.5-3  Tube current value displayed as a graph 

(4) If the scan conditions or the reconstruction conditions are changed after the result 
is displayed, the tube current value is updated each time the tube current graph 
shown in figure 5.5-3 is redisplayed. 

(5) After condition setting is completed, click the [[Confirm]] button. 
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5.5.4 RealEC operating procedure (manual mode) 

When the tube current for the position specified using the line ROI on the scanogram is 
set, tube current values for each rotation are calculated so as to ensure that image 
quality remains uniform. 

The region for which the tube current value is specified can be changed by moving the 
line segment on the scanogram as shown in figure 5.5-4. 

This mode is particularly effective for minimizing streak artifacts generated by the 
shoulders and in large patients. 

When this mode is used for infants, carefully check the tube current value displayed as 
a graph. 

Tube current setting
line segment

 

Figure 5.5-4 

(1) Start up the eXam Plan function and perform scanoscopy. 

(2) In the eXam Plan information display area, select the helical scan for which 
RealEC is to be set and click the RealEC (man.) button in the scan plan window. 

 

Figure 5.5-5  RealEC manual mode setting button 
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(3) In the following window, perform setting for manual mode.  In addition, use the 
linear ROI (refer to figure 5.5-4) on the scanogram to specify the position at which 
the reference tube current is set. 

 

Figure 5.5-6 

(a) MAX 

The maximum tube current value is restricted to the value entered here, even 
if Real-EC calculates a higher value. 

Since the value entered as the maximum value determines the dose for the 
region with the highest X-ray absorption, it is important to enter the 
appropriate value. 

(b) MIN 

The minimum tube current value is restricted to the value entered here, even if 
Real-EC calculates a lower value. 

(c) Setting 

When [[Setting]] is selected after a mode is selected and the maximum and 
minimum values are entered, the optimal tube current value is automatically 
calculated and the result is displayed as a graph. 

(d) OK 

The Real-EC information that has been set is registered. 
At this time, "R" is displayed before the tube current value displayed in the 
Detail Parameter window.  (Example:  R200) 

(e) Quit 

Real-EC is terminated. 
The information that has been set is cleared. 

(4) When several helical scans are to be performed, the above setting procedure must 
be repeated for each helical scan. 

(5) Procedures for clearing the Real-EC setting 

To clear the Real-EC setting, set a new tube current. 
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5.5.5 RealEC menu button setting 

The RealEC menu under the tube current button can be customized using the following 
method. 

(1) Select [[Utility]] in the command box and then select [[eXam Plan]] → [[RealEC 
Setting]]. 

(2) In the widow shown below, select the mode to be displayed in the menu. 

 

Figure 5.5-7 

(a) Preset number 

Use this button to switch the preset number to be set. 

(b) Label name 

Set the label name to be displayed in the menu. 

(c) SD mode 

Set the image SD value. 

(d) Upper limit value and lower limit value 

Set the upper and lower limit values for tube current that can be set. 

(e) Save, Quit 

When Save is clicked, the settings that have been entered are saved and the 
window is closed.  When Quit is clicked, the window is closed without saving 
the settings that have been entered.  

(3) Click the Save button. 
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5.6 Filming 

CAUTION: In the standard operating status, including the case where 
images are output to the imager for filming, perform setting so 
that all related information is displayed.  Missing related 
information due to non-display settings may lead to incorrect 
diagnosis or misfiling (wrong patient). 

5.6.1 Specifications for connection with an imager 

For information on the protocol used for connecting an imager to , refer to 
section 7. 

Refer to subsection 7.2.2 "Connectable
device" on page 7-5 of this manual.
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5.6.2 Filming 

CAUTION: If the power of the system or the imager is turned OFF during 
filming, filming is not performed normally.  Therefore, be sure 
to confirm that all required files are output before turning OFF 
the power of the system or the imager. 

* Filming may be in progress even if "F" indicating that filming has 
already been completed is displayed in the patient list. 

Filming is performed using the Filming window and the filming keys (print key, erase key, 
store key) on the keyboard. 

Click the filming button  under the Tool1 tab in the Command Box.  The Filming 

window is displayed. 

  

: Erase key
(Deletes stored data.)

: Store key
(Stores data.)

: Print key
(Executes film printing.)

 

Figure 5.6-1  Filming window Figure 5.6-2  Filming keys on the keyboard

NOTE: The area enclosed in a white frame is recorded on film.  Before performing 
filming, be sure to confirm the area to be filmed. 
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5.6.3 Flowchart of filming operation 

NOTE: Filming condition setting may be restricted depending on the specifications of 
the imager used. 
For details concerning the items that can be selected, contact the 
manufacturer of the imager. 

(1) When the window level and the window width are adjusted 

Select the image in the
image selector window.

Adjust the window level
and width.

Select "Current" for the
preset window condition.

Select more than one
image from the image

selector window.

Click the [[Get Image]] button
or the [[Store]] button.

Select the frame to be
deleted and click the

[[Delete]] button.

Click the [[Filming]]
button.

Click the [[Close]] button.

Start

End

(Note)

The hard key         can also be used for image
storage.

The hard key        can also
be used to cancel storage
processing.

The hard key        can also be used for
printing.

Note: When the "Current" mode is set, the mode is
          retained unless the virtual film window is
         closed.

Do you want
 to cancel storage

processing?

Is more than one
 image stored with the

same conditions?

Have all the
 images been
 stored yet?

YES

YES

NO

NO

NO

YES

 

Figure 5.6-3 
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NOTE: The flowchart of filming operation shows the steps for manual filming.  
For details on procedures for automatic filming and filming using the 
interactive screen, refer to the reference volume of the operation manual. 

Refer to section 24 "Filming" of the
operation manual reference volume.

 

(2) When filming is performed with a specific preset window condition 

Start

Specify the preset window number to be
set in the virtual film window.

Click the [[Close]] button.

Click the [[Get Image]] button or the [[Store]] button.

End

Select all the images to be stored from
the image selector window.

Execute filming using the       key or the [[Filming]] button.

 

Figure 5.6-4 

(3) When the window level and the window width have already been adjusted 

Start

Select the images from the image selector window.
(More than one image can be selected.)

Click the [[Get Image]] button.

End

Execute filming using the       key or the [[Filming]] button.

 

Figure 5.6-5 
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(4) When T-mode filming is selected 

NOTE: Some imagers do not support T-mode filming.  When T-mode filming is to 
be used, contact your Toshiba service representative for information. 

Start

Select the image from the image selector
in autoview-s or autoview-m.

Adjust the window level and window width.

Save the window conditions.

End

Are the window level and width of
all the images to be filmed saved?

Click [[Filming]].

Change to autoview-s mode.

Select the image to be filmed from
the image selector and click [[Get Image]].

Adjust the image center and enlargement ratio.

NO

YES
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5.7 eXam Plan (Preset and Selection) 

5.7.1 Outline 

The most frequently used scan conditions can be assigned names and registered 
(preset).  The registered scan conditions are referred to as an eXam Plan.  When an 
eXam Plan is set in advance, it is not necessary to set the conditions every time 
scanning is performed.  Therefore, throughput of the routine studies can be improved 
and scan conditions for each person on duty can be registered. 
An eXam Plan can be created by selecting a patient type, an anatomical region, and a 
group type from among the following:  patient (Adult, Child, and Trauma), anatomical 
region (head, abdomen etc.), and three groups (Group A, Group B, and Group C) for 
each region. 

A B CA B C A B C A B CA B C A B C A B CA B C A B C
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Adult Child Trauma

. . . . . . . . .

Patient 
type

Anatomical 
region

Group

eXam Plan 
(up to 360 
Plans)

Chest Cervical 
spine Head Chest Cervical 

spine Head Chest Cervical 
spine Head

 

Figure 5.7-1 

5.7.2 Startup procedures 

(1) eXam Plan selection before scanning 

When the patient information (patient name and patient ID) is entered in the scan 
monitor, eXam Plan becomes selectable*. 

* It must be set as a preset in advance. 
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(2) Presetting (creation, deletion, modification etc.) 

Select Preset from the pull-down menu in the Exam Plan Utility menu that is 
displayed by clicking the Utility button in the command box of the scan monitor. 
Note that Preset is available only in the "autoview-m" or "raw-data" mode. 

 
 

Figure 5.7-2 

 

5.7.3 Precautions before operation 

(1) The eXam Plan can be used only in the scan monitor. 

(2) To select the eXam Plan before scanning, the patient information must be entered 
in the patient registration window and the target patient to be scanned must be 
selected in advance. 

Entering the patient information  Selecting the eXam Plan 

(3) To preset the eXam Plan, the "autoview-m" or "raw-data" mode must be selected. 
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5.7.4 Permissible scanning conditions 

The relationship between the FOV size, slice width, and focus size is as shown in the 
table below. 

Table 5.7-1  Relationship between the FOV size, slice width, and focus size 

 Scan slice thickness 
Single-slice 1 mm 2 mm 4 mm 6 mm 8 mm 

4-slice or more  
than 4-slice 

0.5 mm 1 mm 2 mm 3 mm 
6 mm 

4 mm 
8 mm 

SS Small focus Small focus Small focus Small focus Large focus
S Small focus Small focus Small focus Small focus Large focus

M Small/Large 
focus* 

Small/Large 
focus* 

Small/Large 
focus Large focus Large focus

L Small/Large 
focus* 

Small/Large 
focus* 

Small/Large 
focus* Large focus Large focus

Scanning  
field (FOV) 

LL Large focus* Large focus* Large focus* Large focus* Large focus*

–:  Excluded scan conditions 

If scanning is performed under the conditions indicated by "Small focus*" or "Large 
focus*" or "Small/Large focus*" in the above table, image noise may increase or artifacts 
may occur due to a reduction in the S/N ratio depending on the scanned region. 

When scanning is performed using the conditions indicated as "Small/Large focus" in 
the table above, if the X-ray output (X-ray tube voltage × X-ray tube current) setting is 
36 kW or lower, the small focus is automatically selected.  If the X-ray output setting is 
higher than 36 kW, the large focus is automatically selected. 

CAUTION: Selection of the scanning conditions and positioning must be 
performed precisely.  In addition, metal objects must be 
eliminated from the scanning range.  If these settings are not 
appropriate, adverse effects on images (such as artifacts, CT 
number shift, etc.) may occur. 

 * If image noise increases or artifacts occur due to a reduction 
in the S/N ratio, change the scan conditions. 
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5.7.5 Continuous scan time 

7.5-MHU tube/60 kW 

Table 5.7-2  Continuous scan time (scanning with a 4-slice or more than 4-slice system) 

FOV size:  SS, S 

 
 
Tube  
voltage 

Tube current 
 
Slice  
thickness 

10 
mA

50 
mA

100 
mA

150 
mA

200 
mA

250 
mA

300 
mA

350 
mA 

400 
mA 

450 
mA 

500 
mA

80 kV 0.5, 1, 2, 3, 6 100 100 100 100 100 100 90 77 68 60 –
 4, 8 100 100 100 100 100 100 100 77 68 60 52

100 kV 0.5, 1, 2, 3, 6 100 100 100 100 100 87 72 62 – – –
 4, 8 100 100 100 100 100 87 72 62 52 44 30

120 kV 0.5, 1, 2, 3, 6 100 100 100 100 90 72 60 – – – –
 4, 8 100 100 100 100 100 72 60 48 40 22 15

135 kV 0.5, 1, 2, 3, 6 100 100 100 100 80 64 – – – – –
 4, 8 100 100 100 100 80 64 51 41 22 – –

FOV size:  M, L 

 
 
Tube  
voltage 

Tube current 
 
Slice  
thickness 

10 
mA

50 
mA

100 
mA

150 
mA

200 
mA

250 
mA

300 
mA

350 
mA 

400 
mA 

450 
mA 

500 
mA

80 kV 0.5, 1, 2 100 100 100 100 100 100 90 77 68 60 52*
 3, 4, 6, 8 100 100 100 100 100 100 100 77 68 60 52

100 kV 0.5, 1, 2 100 100 100 100 100 87 72 62 52* 44* 30*
 3, 4, 6, 8 100 100 100 100 100 87 72 62 52 44 30

120 kV 0.5, 1, 2 100 100 100 100 90 72 60 48* 40* 22* 15*
 3, 4, 6, 8 100 100 100 100 100 72 60 48 40 22 15

135 kV 0.5, 1, 2 100 100 100 100 80 64 51* 41* 22* – –
 3, 4, 6, 8 100 100 100 100 80 64 51 41 22 – –

*:  The large focus is automatically selected. 

FOV size:  LL 

 
 
Tube  
voltage 

Tube current 
 
Slice  
thickness 

10 
mA

50 
mA

100 
mA

150 
mA

200 
mA

250 
mA

300 
mA

350 
mA 

400 
mA 

450 
mA 

500 
mA

80 kV All slice 
thicknesses 

100 100 100 100 100 100 100 77 68 60 52

100 kV All slice 
thicknesses 

100 100 100 100 100 87 72 62 52 44 30

120 kV All slice 
thicknesses 

100 100 100 100 100 72 60 48 40 22 15

135 kV All slice 
thicknesses 

100 100 100 100 80 64 51 41 22 – –

(s) 
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5.7.6 Reconstruction functions 

The reconstruction function can be selected from among those shown below. 

From FC01: for the abdomen (with BHC processing) 

From FC10: for the abdomen 

From FC20: for the head (with BHC processing) 

From FC30: for the inner ear and bones 

From FC40: for the head 

From FC50: for the lung field 

From FC60: Xe-Study 

From FC70: for system maintenance 

From FC80: for high resolution 1 (for the inner ear and bones) 
(* This function cannot be used for half scan data.) 

From FC82: for high resolution 2 (for the lung field HRCT) 
(* This function cannot be used for half scan data.) 

From FC90: for high resolution 3 
(* This function is for system maintenance and cannot be used for clinical 
examination.) 

NOTE: BHC (Beam Hardening Correction) processing:   
 
This processing reduces artifacts such as cupping artifacts of the head and 
CT number reduction at the apex of the lung, caused by X-ray beam 
hardening due to bones. 
It is recommended that BHC processing be used for reconstruction of data 
obtained by head scanning. 
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5.8 Data Processing 

CAUTION: Important data should be handled with great care to avoid 
inadvertent deletion. 

 * Periodically back up important image data on an MO, server, 
etc.  In addition, protect the required raw data.  When an 
eXam Plan is selected, some of the unprotected raw data 
sets are deleted. 

* Be sure to record important data on external storage media such 
as cards, notebooks, magneto-optical disks, etc. 

* Before deleting images, be sure to confirm that the desired 
images have been stored correctly. 

CAUTION: If an abnormality occurs in the system, check that the data 
being processed is normal.  In addition, before resuming the 
processing, confirm that the settings are correct.  If it is not 
possible to determine whether or not the images are correct, do 
not use the images for image diagnosis. 

 * If scanning is interrupted for some reason during 
continuous scanning such as helical scanning or dynamic 
scanning, confirm that the reconstructed images are correct 
and save only the images generated from the raw data 
acquired in the current examination. 

* Method for identifying images generated from raw data from a 
different examination 
 
If scanning is interrupted for some reason during continuous 
scanning such as helical or dynamic scanning, whether or not 
images are generated from the raw data for the correct 
examination (corresponding ID) can be identified as follows (that 
is, a method for identifying the images generated from the raw 
data from a different examination is described below). 
When the system fails to identify the range in which data was 
acquired normally, the series of generated images will generally 
include an obviously abnormal image, such as one showing two 
regions mixed (for example, a head image overlapped with an 
abdominal image).  This image and the subsequent images are 
generated from the raw data from a different examination. 
If an abnormal image such as that described above cannot be 
identified, the images generated from the raw data acquired in 
the current scanning should not be used for diagnosis.  In 
addition, the current raw data should not be protected or saved 
on external media, because it may inadvertently be used later for 
image reconstruction. 
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When an eXam Plan is selected, background data processing is paused.  When the 
[[Resume]] button in the queue list display window is clicked, background data 
processing is resumed.  However, observe the following precaution. 
Do not perform image acquisition or reconstruction with the pause status released. 
If the pause status is released, select the eXam Plan again before starting image 
acquisition. 

Since network data transfer, archiving to a magneto-optical disk, deleting data from the 
hard disk, etc. are performed in parallel, if image deletion operation is performed after a 
network transfer request is issued, image deletion processing may be given priority.  
Therefore, it is recommended that all data sets be stored on the day on which the data 
sets are acquired and that deletion processing be performed when the system is first 
used on the following day. 

5.8.1 Storing data on magneto-optical disk 

(1) Mount 

The mounting process is required to enable MO operation.  If an MO is not 
mounted, data writing/reading cannot be performed. 

NOTE: When a new magneto-optical disk is to be used, formatting (initialization) 
must be performed.  The mounting process cannot be performed for an 
unformatted magneto-optical disk.  However, before formatting a 
magneto-optical disk, confirm that it does not contain important files etc.  
When a magneto-optical disk is formatted, all files on the disk are 
deleted. 

When the MO drive is connected to , the MO icon shown in the figure below 
is displayed in the device selection window of the file utility window. 

 

Figure 5.8-1  MO icon (before mounting) 

Before writing/reading data using an MO, be sure to mount the MO.  After the MO 
has been mounted, the icon changes to that shown in the figure below. 

 

Figure 5.8-2  MO icon (after mounting) 

<Operating procedure> 

(a) To perform mounting, click [[Mount]] in the upper left part of the file utility 
window. 

(b) When the mount menu is displayed, click [[Mount]].  A device list is displayed.  
From the list, select and click the name of the device to be mounted. 
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(c) After this, a mount confirmation window is displayed.  When [[OK]] is clicked in 
the confirmation window, MO mounting starts.  (If [[Cancel]] is clicked, 
mounting is not performed.) 

 

Figure 5.8-3  Mount confirmation window 

NOTE: While an MO is mounted, the [EJECT] button of the MO drive is disabled.  
To remove the MO, first unmount the MO following the procedure 
described in this subsection and then press the [EJECT] button. 

 Refer to subsection 2.5.4 "Navibox" 
on page 2-33 of this manual. 

 

(2) Startup 

This subsection describes the procedures for performing magneto-optical disk 
processes in the order "Startup", "Mount", "Data saving", "Unmount", and "Format". 

(a) Click [[Utility]] in the Command Box. 
Select [[Image data Utility]] from the displayed menu. 

 

Figure 5.8-4 
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The file utility window is displayed.  Click the [[Source Host...]] button. 

Source Host button

 

Figure 5.8-5  File utility window 

(b) Click the [[5" TOSHIBA]] on the displayed Source Host (device selection) 
window. 

 

Figure 5.8-6  Device selection window 
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(3) Data saving 

(a) When the [[Source Host...]] button is clicked in the file utility window, a list of 
icon buttons for devices (media) that can currently be used is displayed in the 
device selection window as shown in figure 5.8-8. 

Source Host button

 

Figure 5.8-7  File utility window 

 

Figure 5.8-8  Device selection window 

NOTE: When 'magneto-optical disk (MO)' is selected as the device, 
magneto-optical disk mount processing must be performed. 
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(b) To select the data to be saved, click the device containing the saved images 
of the device selections in the device selection window displayed by clicking 
the [[Source Host...]] button in the file utility window to change the list display 
to the system disk data list display.   
(If [[Cancel]] is clicked, the device selection window disappears but the data 
list remains displayed.) 

(c) Select a file to be stored from the list and click [[Copy]].  The window for 
selecting a device to which data is copied is displayed.  When the device ([[5" 
TOSHIBA]]) is selected and [[OK]] is clicked, the selected file is copied 
(stored). 
(If [[Cancel]] is clicked, the selection window disappears and the file is not 
copied.) 

NOTE: To store images, use [[Copy]].  (By executing this command, the 
selected file is transferred (copied) to the specified device.) 

(4) Unmount 

When processing related to the MO is completed or when another MO is to be 
used, the currently mounted MO must be unmounted. 

<Operating procedure> 

(a) Click [[Mount]] in the file utility window. 

(b) When the unmount menu window is displayed, click [[Unmount]] and then click 
the device name of the magneto-optical disk to be unmounted. 

(c) The unmount confirmation window is displayed.  In this window, click [[OK]] to 
proceed with the unmounting process.  When [[Cancel]] is clicked, the 
unmounting process is not performed. 

(d) To remove the MO from the MO drive, press the [EJECT] button of the MO 
drive. 
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(5) Format 

Before using a new MO, be sure to format it. 

NOTE: Before formatting a magneto-optical disk, confirm that it does not contain 
important files etc.  When a magneto-optical disk is formatted, all files 
contained in the disk are deleted. 

<Operating procedure> 

 

Figure 5.8-9 

(a) To format a magneto-optical disk, set it in the magneto-optical disk drive and 
click [[Option]] located at the upper left of the file utility window. 

(b) In the displayed menu window, click [[MO Formatting]], [[TOSHIBA fmt.]], and 
then the device name of the target magneto-optical disk. 

(c) The following window is displayed.  In the window, enter the data for all items. 

 

Figure 5.8-10 
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5.8.2 Data protection (file protection) 

When necessary, use the Protect command to protect data from intentional or 
accidental deletion. 

<Operating procedure> 

(a) Click [[Utility]] in the Command Box.  In the displayed menu window, select  
[[Image data utility]].  The file utility window is displayed. 

 

Figure 5.8-11 

(b) Select the Study (examination), Series, or Image file to be protected by highlighting 
it. 

(c) Click [[Protect]] in the lower part of the file utility window. 

(d) The protect ON/OFF selection window is displayed.  Click [[OK]] after selecting 
[[ON]] or [[OFF]].  When [[ON]] is selected, "P" is displayed in the protect flag 
column for the selected file.  When [[OFF]] is selected, the displayed "P" 
disappears from the protect flag column for the selected file.  (If [[Cancel]] is clicked, 
the protect ON/OFF selection window disappears and protection processing is not 
performed regardless of the selection made (ON or OFF).) 

 

Figure 5.8-12  Protection ON/OFF selection window 
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NOTE: When data protection processing is performed in study mode, all the files in 
the selected study are processed at the same time.  Thus the files in a study 
are either all protected or all unprotected.  If protection or release of protection 
is to be performed by file, perform the required operations for each file 
separately. 

5.8.3 Data deletion from the hard disk 

After scanning, immediately perform the required processing (data filming, data storage 
to a storage medium such as a magneto-optical disk, etc.) and then delete the scanned 
data. 

If the scanned data must not be deleted immediately because image processing etc. is 
to be performed, it is recommended that the data be protected. 

  Refer to subsection 5.8.2 "Data protection (file 
protection)" on page 5-79 of this manual. 

 

NOTE: If scanned data is not deleted regularly, the free area on the system hard disk 
gradually becomes smaller.  If the free area on the system hard disk becomes 
too small, scanning becomes impossible. 
 
Before deleting image files, be sure to confirm that all background processing 
has been completed. 
If an image file for which background processing is in progress is deleted, the 
background processing may not be completed normally. 
Background processing items include image copying, filming, and MultiView 
processing. 

<Operating procedure> 

(a) Click [[Utility]] in the Command Box.  In the displayed menu window, select [[Image 
data utility]].  The file utility window is displayed. 

 

Figure 5.8-13 
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(b) Select the Study (examination), Series, or Image file to be deleted by highlighting it. 

(c) Click [[Delete]] in the lower part of the file utility window. 

(d) When [[OK]] is clicked in the deletion confirmation window shown in the figure 
below, the selected study data is deleted.  Clicking [[Cancel]] terminates 
processing without deleting the study displayed in the window. 

 

Figure 5.8-14  Deletion confirmation window 
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5.9 Image Display 

5.9.1 Startup and termination of image display processing 

CAUTION: If several image display windows are opened or the image 
display function is overloaded, processing may not be 
performed normally.  Observe the precautions regarding the 
system limitations. 

 * While real-time processing (helical acquisition, real-time 
display, SureStart, CT fluoroscopy, Play&Reverse) is in 
progress, do not use any display function (file queue 
display, image processing from the second and subsequent 
image display windows) that may overload the system.  If the 
above display functions are used, real-time processing may 
not be completed normally. 

 * When more than one image display window is opened, do 
not allow them to overlap each other.  Otherwise, changes in 
the window conditions may not be performed correctly (e.g., 
when the cursor is moved outside the image display area, 
the window becomes black). 
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(1) Starting up image display processing 

Click the Multi Autoview button  in the Command Box. 

When the patient selection button  is clicked, the File select window is 
displayed. 

Study list display for image data on the hard disk, selection, and loading are 
performed using this window.   

 

Figure 5.9-1  File select window 

(2) Terminating image display processing 

To terminate image display processing, click [[Quit]] in the lower right part of the 
window. 

 

Figure 5.9-2  Quit button 
 



 

No. 2B201-313E*B 

5-84 

5.9.2 Image data selection 

Image data selection is performed in the file select window. 

<Operating procedure> 

(a) Select a study, series, and image to be displayed from the data list. 

(b) Confirm the image displayed at the lower left of the window. 

(c) Click [[OK]] in the lower right corner of the file select window.  The image of the 
selected is displayed in the image display area. 

 

Figure 5.9-3  File select window 
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5.10 Image Processing 

5.10.1  Region of interest (ROI) 

When an ROI (region of interest) is set on the displayed image, the area, mean CT 
number, standard deviation, maximum CT number, and minimum CT number in the ROI 
can be calculated. 

(1) ROI type 

The ROI types that can be set are linear (straight-line) ROI, rectangular ROI, 
circular ROI, elliptical ROI, line ROI, polygonal ROI, free ROI, and angular ROI. 

(2) ROI information 

When an ROI is set during image processing, statistics calculation starts 
automatically.  The calculation results are displayed in the Statistics window.  The 
displayed information items differ depending on the ROI type as shown in the table 
below. 
For statistics calculation display, refer to (5) of this subsection. 

Table 5.10-1  ROI information 

ROI type Mean Standard 
deviation Minimum Maximum No. of points Area Half-width 

value Distance Angle

Linear          

Rectangular          

Circular          

Elliptical          

Line          

Polygonal          

Free          

Angular          

(Only items indicated by circles in the table are displayed.) 
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(3) ROI setting 

(a) When the Statistical Calculation button  under the Tool1 tab in the 

Command Box is clicked, the window shown in the figure below is displayed. 

 

Figure 5.10-1  Statistical Calculation window 

(b) ROI setting 

Select the desired type of ROI from the menu and click the left mouse button.  
The selected ROI is displayed on the screen.  Determine the size and position 
of ROI. 
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(4) ROI operation 

Movement, size adjustment, and rotation can be performed for each ROI using the 
mouse.  When 'linear', 'polygonal', or 'free' is selected, ROIs of any desired shape 
can be drawn.  For details concerning operations related to ROIs, refer to the 
reference volume of the operation manual. 

Refer to section 27 "Measure" of the
reference volume of the operation
manual.

 

(a) ROI shifting 

To shift the ROI, position the mouse cursor within the ROI and drag the cursor.  
The ROI is shifted with the cursor. 

(b) ROI size change 

To change the size of the ROI, position the mouse cursor over the ROI 
adjustment handles of the ROI and drag the cursor.  The size of the ROI is 
changed.  The selected size is set by releasing the button. 

(c) ROI rotation 

To rotate the ROI, click "+" and drag it in the desired direction. 
The ROI rotates around its center. 
When the mouse button is released, the ROI angle is set. 

ROI movement

ROI size change

ROI rotation

 

Figure 5.10-2 
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(5) Statistical calculation 

When an ROI is set during image processing, statistical calculation starts 
automatically.  The calculation results are displayed in the Statistical Calculation 
Results window and at the lower part of the image display area. 

When the  button at the lower part of the Statistical Calculation 
window is clicked, the Statistical Calculation Results window is displayed together 
with the calculation results. 

The calculation results are also displayed at the lower part of the image display 
area.  However, the number of result items displayed here is limited to ten. 

 

Figure 5.10-3  Statistical Calculation Results window 

ROI  1-1 : ROI number 
Area : Area 
Mean : Mean value 
SD : Standard deviation 
Min : Minimum value 
Max : Maximum value 
Pixel : Number of points 

CAUTION: The Distance Measurement function measures distances in 
a two-dimensional plane.  Therefore, if measurement is 
performed on a 3D image, the depth is not taken into 
consideration (the calculated distance is not along the 
surface of the 3D object). 
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5.10.2  Image enlargement 

(1) Image reduction/enlargement by specifying the desired enlargement ratio 

(a) Click the image to be reduced or enlarged. 

(b) Click  under the Tool1 tab in the Command Box. 

(c) Select the desired reduction/enlargement ratio from the displayed pull-down 
menu. 
When "fit" is selected, if the image display area is rectangular in T-mode 
filming, the image is magnified so that the FOV is fitted to the longer side of 
the rectangle. 

 

Figure 5.10-4 

(d) The image is reduced or enlarged at the specified ratio. 

NOTE: The reduction/enlargement ratios can be edited using [Menu]. 

(2) Image reduction/enlargement using  

(a) Click the image to be reduced or enlarged. 

(b) Click  or  in the Command Box to reduce or enlarge the selected 
image. 

(c) The image is reduced or enlarged each time  or  is clicked. 

NOTE: Image reduction/enlargement is also possible by dragging the 
mouse while holding down the middle and right mouse buttons 
simultaneously. 

 
NOTE: When an image acquired with a low dose is enlarged, a grid pattern 

may appear for some enlargement ratios.  To enlarge an image 
acquired with a low dose for image reading, it is recommended that 
the image be enlarged at the time of reconstruction.  (Refer to 
section 7 "Raw Data Zooming Reconstruction" of the Operation 
Manual Reference Volume.) 
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5.10.3  Scale display 

(1) Select the image on which a scale is to be displayed. 

(2) Click  under the Tool1 tab in the Command Box. 

(3) A cross-hair scale with 1-cm divisions is superimposed on the image selected in 
the image display area. 

(4) The center of the crosshairs can be moved to the desired position by dragging the 
scale. 

(5) When  is clicked again, the scale disappears. 
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5.11 Exposure Dose Display 

This system allows either CTDIw or CTDIvol to be displayed as specified in  
IEC60601-2-44Amd1 and IEC60601-2-442nd (2001) issued in September 2002.  Note 
that CTDIw is displayed as the default.  If the dose display mode should be set to non-
display mode or if CTDIvol should be displayed, contact your Toshiba service 
representative. 

5.11.1  Weighted CTDI100 (CTDIw) and Dose Length Product 

The estimated exposure dose if X-rays are irradiated using the scan conditions set in 
the eXam Plan is displayed.  The values displayed are a Corrected CTDIw value that is 
an index of the exposure dose per rotation at a thickness of 10 mm, and a Dose Length 
Product that indicates the total exposure dose under the set scan conditions.  Both 
values are calculated based on a CTDIw (weighted CTDI100) obtained based on the 
CTDI100 (Computed Tomography Dose Index 100) measured using an acrylic phantom 
and a 10-cm chamber dosimeter.  (For the definition, refer to the "NOTE" described 
later.) 

 

Figure 5.11-1 

In the software, "Corrected CTDIw value" is simplified to "CTDIw*" and "Dose Length 
Product" is simplified to "DLP".  (In subsequent descriptions, "CTDIw* and "DLP" are 
used instead of "Corrected CTDIw value" and "Dose Length Product".) 
CTDIw* and DLP values are displayed as described below depending on the scan 
mode and scan conditions.  Note that mGy or Gy are used for CTDIw* values as the 
display unit and mGy.cm or Gy.cm are used for DLP values. 

(1) Conventional scan (S&V, S&S) 

The CTDIw* and DLP values obtained under the set scan conditions (tube voltage, 
tube current, scan time per rotation, FOV, and slice thickness) are displayed. 
The relationship between CTDIw*, DLP, and CTDIw values is as follows: 

CTDIw* = CTDIw (Equation 1) 

DLP = CTDIw* × ND × T (Equation 2) 

Where ND is the number of rows of detector elements and T is the set slice 
thickness. 
When "Slice" mode is selected for the display of the scan setting window, CTDIw* 
and DLP values are always displayed. 
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(2) Dynamic scan 

The CTDIw* and DLP values obtained under the set scan conditions (tube voltage, 
tube current, scan time per rotation, FOV, slice thickness, and number of rotations) 
are displayed.  The relationship between CTDIw*, DLP, and CTDIw values is as 
follows: 

CTDIw* = CTDIw (Equation 3) 

DLP = CTDIw* × ND × T × R (Equation 4) 

Where ND is the number of rows of detector elements, T is the set slice thickness, 
and R is the number of rotations. 
Note that for dynamic scan, the displayed CTDIw* value is the value per rotation 
regardless of the set number of rotations. 

(3) Helical scan 

The CTDIw* and DLP values obtained under the set scan conditions (tube voltage, 
tube current, scan time per rotation, FOV, slice thickness, couch movement 
distance per rotation, and scan range) are displayed.  The relationship between 
CTDIw*, DLP, and CTDIw values is as follows: 

CTDIw* = CTDIw × ND × T / M (Equation 5) 

DLP = CTDIw* × L (Equation 6) 

Where ND is the number of rows of detector elements, T is the set slice thickness, 
M is the couch movement distance per rotation, and L is the helical scan range. 
Note that when the RealEC is used, the displayed CTDIw* and DLP values are the 
values converted using only the maximum tube current that has been set. 
With regard to the DLP value, the CTDIw* value is calculated based on the mean 
value of the tube current values that have been set and the calculated CTDIw* 
value is then used to calculate the DLP value using equation 6. 

(4) CT fluoroscopy, SureStart 

The CTDIw* and DLP values obtained under the set scan conditions (tube voltage, 
tube current, scan time per rotation, FOV, slice thickness, and number of rotations) 
are displayed.  The relationship between CTDIw*, DLP, and CTDIw values is as 
follows: 

CTDIw* = CTDIw (Equation 7) 

DLP = CTDIw* × ND × T × R (Equation 8) 

Where ND is the number of rows of detector elements and T is the set slice 
thickness. 
Note that for CT fluoroscopy and SureStart, the displayed CTDIw* value is the 
value per rotation regardless of the set number of rotations.  In addition, in DLP 
value display, "@max" is displayed after the unit in order to indicate that the 
displayed value is the maximum under the set conditions. 
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NOTE: 

[Definition of CTDI100] 

Assuming that a dose profile on a straight line perpendicular to the slice plane is D(z), CTDI100 
is defined as the integrated dose within the range 50 mm either side of this dose profile, 
divided by the multiplication of the number of slices generated by a 360° rotation of the 
radiation source (N) and the nominal slice thickness (T).  (Equation A) 

∫
−⋅

=
mm50

mm50
100 dz)z(D

TN
1CTDI  

 (Equation A) 

Based on this definition, a 10-cm chamber dosimeter is used to measure the integrated dose 
for a single conventional scan at the center and circumference points (0°, 90°, 180°, and 270° 
points in a depth of 1 cm from the phantom surface) of an acrylic phantom with a diameter of 
160 mm (head equivalent phantom supporting FOV-S and SS) and an acrylic phantom with a 
diameter of 320 mm (whole-body equivalent phantom supporting FOV-LL, L, and M), and the 
result is divided by the multiplication of the number of images acquired by a single rotation and 
the slice thickness that has been set.  Note that the measured dose in this case is the dose 
absorbed in the air. 

[Definition of CTDIw] 

CTDIw is obtained using equation B below in the same manner as for CTDI100 (values at the 
phantom center and four circumference points). 

 CTDIw = 1/3 × CTDI center +  2/3 × CTDI circumference (maximum value) (Equation B) 
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5.11.2  Volume CTDIw (CTDIvol) and Dose Length Product 

The estimated exposure dose if X-rays are irradiated using the scan conditions set in 
the eXam Plan is displayed.  The values displayed are the volume CTDI100 value 
specified in IEC60601-2-44Amd1 (2002), and a Dose Length Product that indicates the 
total exposure dose under the set scan conditions.  Both values are calculated based 
on a CTDIw (weighted CTDI100) obtained based on the CTDI100 (Computed Tomography 
Dose Index 100) measured using an acrylic phantom and a 10-cm chamber dosimeter.  
(For the definition, refer to the "NOTE" described later.) 

 

Figure 5.11-2 

In the software, "Volume CTDI100 value" is simplified to "CTDIvol" and "Dose Length 
Product" is simplified to "DLP".  (In subsequent descriptions, "CTDIvol and "DLP" are 
used instead of "Volume CTDI100 value" and "Dose Length Product".) 
CTDIvol and DLP values are displayed as described below depending on the scan mode 
and scan conditions.  Note that mGy or Gy are used for CTDIvol values as the display 
unit and mGy.cm or Gy.cm are used for DLP values. 

(1) Conventional scan (S&V, S&S) 

The CTDIvol and DLP values obtained under the set scan conditions (tube voltage, 
tube current, scan time per rotation, FOV, and slice thickness) are displayed. 
The relationship between CTDIvol, DLP, and CTDIw values is as follows: 

CTDIvol = CTDIw × ND × T ÷ ∆d (Equation 1) 

DLP = CTDIvol × ND × T (Equation 2) 

Where ND is the number of rows of detector elements, T is the slice thickness that 
has been set, and ∆d is the couch-top movement distance for a series of scans. 
When "Slice" mode is selected for the display of the scan setting window, CTDIvol 
and DLP values are always displayed. 
Note that in this system ND × T ÷ ∆d = 1 and therefore CTDIvol = CTDIw. 
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(2) Dynamic scan 

The CTDIvol and DLP values obtained under the set scan conditions (tube voltage, 
tube current, scan time per rotation, FOV, slice thickness, and number of rotations) 
are displayed.  The relationship between CTDIvol, DLP, and CTDIw values is as 
follows: 

CTDIvol = CTDIw × R (Equation 3) 

DLP = CTDIvol × ND × T (Equation 4) 

Where ND is the number of rows of detector elements, T is the set slice thickness, 
and R is the number of rotations. 

(3) Helical scan 

The CTDIvol and DLP values obtained under the set scan conditions (tube voltage, 
tube current, scan time per rotation, FOV, slice thickness, couch movement 
distance per rotation, and scan range) are displayed.  The relationship between 
CTDIvol, DLP, and CTDIw values is as follows: 

CTDIvol = CTDIw × ND × T / M (Equation 5) 

DLP = CTDIvol × L (Equation 6) 

Where ND is the number of rows of detector elements, T is the set slice thickness, 
M is the couch movement distance per rotation, and L is the helical scan range. 
Note that when the RealEC function is used, the displayed CTDIvol* value is the 
value calculated using the maximum value of the tube current that has been set.  
With regard to the DLP value, the CTDIvol* value is calculated based on the mean 
value of the tube current values that have been set and the calculated CTDIvol* 
value is then used to calculate the DLP value using equation 6. 

(4) CT fluoroscopy, SureStart 

The CTDIvol and DLP values obtained under the set scan conditions (tube voltage, 
tube current, scan time per rotation, FOV, slice thickness, and number of rotations) 
are displayed.  The relationship between CTDIvol, DLP, and CTDIw values is as 
follows: 

CTDIvol = CTDIw × R (Equation 7) 

DLP = CTDIvol × ND × T (Equation 8) 

Where ND is the number of rows of detector elements, T is the slice thickness that 
has been set, and R is the number of rotations. 
In addition, in DLP value display, "@max" is displayed after the unit in order to 
indicate that the displayed value is the maximum under the set conditions. 
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NOTE: 

[Definition of CTDI100] 

Assuming that a dose profile on a straight line perpendicular to the slice plane is D(z), CTDI100 
is defined as the integrated dose within the range 50 mm either side of this dose profile, 
divided by the multiplication of the number of slices generated by a 360° rotation of the 
radiation source (N) and the nominal slice thickness (T).  (Equation A) 

∫
−⋅
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 (Equation A) 

Based on this definition, a 10-cm chamber dosimeter is used to measure the integrated dose 
for a single conventional scan at the center and circumference points (0°, 90°, 180°, and 270° 
points in a depth of 1 cm from the phantom surface) of an acrylic phantom with a diameter of 
160 mm (head equivalent phantom supporting FOV-S and SS) and an acrylic phantom with a 
diameter of 320 mm (whole-body equivalent phantom supporting FOV-LL, L, and M), and the 
result is divided by the multiplication of the number of images acquired by a single rotation and 
the slice thickness that has been set.  Note that the measured dose in this case is the dose 
absorbed in the air. 

[Definition of CTDIw] 

CTDIw is obtained using equation B below in the same manner as for CTDI100 (values at the 
phantom center and four circumference points). 

 CTDIw = 1/3 × CTDI center +  2/3 × CTDI circumference (mean value) (Equation B) 

5.11.3  Displaying the X-ray utilization ratio (efficiency Z-dir) 

If the X-ray utilization ratio in the axial direction (Z direction) indicated by equation 5.11 
is 70% or less, the utilization ratio is displayed. 

X-ray utilization ratio = (half width value of the sensitivity profile) / (half width value of 
the dose profile) × 100     (Equation 5.11) 

 

 

* 
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6. Maintenance Check 
Maintenance and checks are required to ensure that the safety and performance of the 
product is maintained.  It is the customer's responsibility to perform maintenance and 
checks of the product. 

Maintenance and checks include daily checks, periodic checks, and replacement of 
consumable parts and parts to be replaced periodically.  Some periodic checks and 
replacement of parts to be replaced periodically require special tools and/or involve 
personal risk, requiring special training.  TOSHIBA is able to provide maintenance and 
checks which require special training at the customer's expense. 

For questions concerning maintenance and checks, contact your TOSHIBA 
representative. 

DANGER: This system is not explosion-proof.  Therefore, do not use 
flammable or explosive gases near the system.  If flammable 
or explosive gases enter the system, a fire or explosion may 
occur. 

 * After cleaning or disinfection, ventilate the room 
sufficiently before turning ON the power supply. 

 

WARNING: 1. Be sure to perform maintenance and checks for the 
system and all accessories.  Failure to do so may lead to 
a serious accident.  If an abnormality is found in the 
system main unit or any of the accessories, immediately 
stop using them and contact your Toshiba service 
representative. 

 2. Ensure safety whenever the customer carries out 
maintenance or checks. 

 * Be sure to turn OFF the power supply of the system 
before cleaning and disinfection.  If the system power 
is ON, switches may be activated accidentally, 
resulting in personal injury. 

* Usually, do not turn OFF the distribution board.  If it is 
necessary to turn the distribution board OFF for inspection 
etc., wait for at least 1 hour.  Otherwise, the service life of 
the X-ray tube may be reduced. 

• If any abnormality is found in the product during checks, stop using the product and 
contact your TOSHIBA representative for repair. 

• TOSHIBA shall not be liable for any damage resulting from maintenance or checks 
carried out by persons other than TOSHIBA service engineers or those specified by 
TOSHIBA. 

• To check each check item, use copies of the "Daily Inspection Check Sheet" and the 
"Periodic Inspection Check Sheet" provided as appendices. 
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6.1 Daily Checks 

It is the customer's responsibility to carry out pre- and post-operation checks as daily 
checks.  For the check procedures, refer to section 3 "Pre-Operation Check and Post-
Operation Check". 

Refer to section 3 "Pre-Operation Check and
Post-Operation Check" on page 3-1 of this manual.
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6.2 Periodic Inspection 

To ensure safe operation and to maintain the system in optimal condition, the periodic 
inspections described in this subsection must be performed. 

Periodic inspections include "inspections performed by the customer" and "inspections 
performed by service personnel" which require special techniques. 

6.2.1 Maintenance checks to be carried out by customers 

Table 6.2-1  Check item table 

No. Check item Inspection interval Remarks

1 Unmounting the magneto-optical disk 1 week  

2 Measuring image noise 1 month  

3 Interlock check 
• Couch-top IN direction sliding (1) 
• Couch-top IN direction sliding (2) 
• + direction tilting 
• Couch DOWN movement 
• Couch UP movement 

1 month  

4 Checking the emergency function 1 month  

5 Mouse cleaning 1 month  

(1) Unmounting the magneto-optical disk 

When the magneto-optical disk is connected, dismount it at least once a week and 
confirm that it operates normally. 

(2) Measuring the image noise 

Measure image noise under the following conditions once a month.  

Table 6.2-2  Measurement conditions for image noise 

Condition 

Data name 
kV/mA Scan time

(sec) 
Scan field 
/slice thickness Phantom Reconstruction 

function 

<1> 120 kV/500 mA 1.0 S/4 mm × 4 φ240 FC70 

<2> 120 kV/500 mA 1.0 M/4 mm × 4 φ320 FC70 

<3> 120 kV/500 mA 1.0 L/4 mm × 4 φ400 FC70 

Measure the image SD in a rectangular ROI with a size of 250 × 250. 
Maintain the system performance, referring to the values at the time of installation. 
If the measured value is outside the standard range of reference values shown in the 
test results table, acquire calibration data (air-calibration data).  
 
 
 

 Refer to subsection 3.1.3 "Calibration data acquisition 
(air-calibration data)" on page 3-5 of this manual. 
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(3) Interlock check 

Check the interlock function (automatic mechanical movement stop function for 
patient protection) for the gantry and the patient couch at least once a month using 
the following procedures. 

(a) Check for couch-top sliding in the IN direction (1)  

1) Set the gantry and the couch as follows: 

• Tilt : 0° 

• Couch-top height : Height display: around 120 mm 

• Couch-top horizontal position : The couch-top end is at the same 
location as the patient couch. 

*: These positions are hereinafter referred to as initial setting positions. 

2) Confirm that when the IN slide switch  is held down, couch-top sliding 
is suspended when the end of the couch-top passes through the gantry 
and reaches a point approximately 600 mm (IN limit) (by visual 
measurement) away from the gantry.  

3) Return the couch top to its initial position.  

(b) Check for couch-top sliding in the IN direction (2)  

1) Hold down the couch DOWN switch  until the patient couch stops.  
(Down movement is suspended when the couch-height display shows 
around 0 mm.)  

2) After sliding the couch top approximately 200 mm in the OUT direction, 
press and hold down the couch DOWN switch  to lower the patient 
couch by approximately 30 mm.  

3) Confirm that the lamp of the IN slide switch  is out and INWARD 
sliding is disabled when the switch is pressed.  

*: Proceed to the next check while in this status.  

(c) Check for tilting in the + direction 

1) Tilt the gantry approximately -2° using the - tilt switch  .  

2) Press the + tilt switch  and confirm that gantry tilting is suspended at 
the 0° position for approximately 2 seconds and then stops at a position 
within the range from 0° to 0.5°. 

3) Return the gantry and the patient couch to the initial setting positions.  
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(d) Check for patient-couch DOWN movement 

1) Tilt the gantry approximately +2°. 

2) Confirm that when the couch DOWN switch  is held down, the patient 
couch movement stops when the height indicator shows about 0 mm, and 
if the couch DOWN switch  is further pressed, the patient couch is not 
lowered further.  

3) Return the gantry and the patient couch to the initial setting positions.  

(e) Check for patient-couch UP movement 

1) Raise the patient couch until it stops, using the couch UP switch  . 

2) At this time, confirm that the height indicator indicates a value smaller 
than 185 mm.  

This completes the interlock check.  Return the gantry and the patient couch to the 
original status. 

(4) Check of emergency function 

* Operation of the emergency stop function must be confirmed after the power of 
the system is turned ON, and before X-ray tube warm-up.  Confirmation during 
scanning or after scanning (when X-ray tube cooling is insufficient) adversely 
affects the service life of the X-ray tube. 

The emergency function is used to forcibly shut down the power of the gantry and 
the patient couch by pressing the emergency stop button (  red button) of the 
console or one of the buttons on the gantry (one on the right and one on the left of 
the gantry), in case of an emergency. 

Check all three emergency stop buttons at least once a month to confirm that, 
when power is supplied to the gantry and the patient couch, the power is turned 
OFF when the emergency stop buttons are pressed.  To confirm the shut-down of 
the power, visually check that the lamps of the indicators on the gantry are out. 

To restore power, turn OFF the power switch of the Navibox by following the 
procedures described in subsection 4.3 "Terminating the System", wait for several 
seconds, and then turn ON the power switch again. 
 
 
 
 

(5) Cleaning the mouse 

Remove the trackball from the bottom of the mouse.  Wipe dirt off of the trackball 
and roller inside the mouse.  Excessive dirt may cause  poor  operation of the 
mouse.  Do not remove any part other than the bottom cover and trackball. 

 Refer to section 4 "Power ON/OFF 
Procedures" on page 4-1 of this manual.
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6.2.2 Maintenance checks to be carried out by service personnel 

The following checks are required to ensure the performance and safety of the system.  
Contact your TOSHIBA representative when carrying out these checks, because they 
require special techniques. 
It is necessary to check the items listed below to ensure the safety and performance of 
the system. 

This system requires periodic inspection of the following items. 

(1) Gantry 

Table 6.2-3 

No. Check item Inspection interval

1 Large-current slip ring cleaning 3 months 
2 Gantry rotation operation check 3 months 
3 Tilt cable routing check (cable movement) 3 months 
4 Interlock check 3 months 
5 Safety circuit operation check 3 months 
6 Check for fan noise 3 months 
7 Filter cleaning 3 months 
8 Operating panel check 3 months 
9 Operating panel switch clearance check 3 months 

10 Check of the inside of the GTS UNIT 3 months 
11 Check of the inside of the ROTATION SERVO UNIT 3 months 
12 Cleaning 3 months 
13 Check for looseness of the terminal board of the 

gantry 200-V input section 
3 to 6 months 

14 Safety mechanism check 3 months to 1 year
15 Replacement, cleaning, and operation check of the 

positioning projector lamp 
6 months 

16 Cleaning the internal projector window of the dome 
section 

6 months 

17 Off-delay timer (X-ray tube cooling protection) check 6 months to 1 year
18 Checking the tightening of each fixing bolt 6 months to 1 year
19 Photo-sensor cleaning 1 year 
20 Slit operation check and lubrication 1 year 
21 Tilt limit check and angle adjustment 1 year 
22 Wedge slide mechanism check and lubrication 1 year 
23 Check for abnormal sounds etc. in the tilt power 

cylinder and gas spring 
1 year 

24 Gantry internal AC voltage check 1 year 
25 Gantry internal DC voltage check 1 year 
26 Couch height display check 1 year 
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No. Check item Inspection interval

27 Tilt angle display check 1 year 
28 Rotation speed check 1 year 
29 Couch movement speed check 1 year 
30 Check for looseness of the screws and nuts on each 

terminal board 
2 years 

(2) Patient couch 

Table 6.2-4 

No. Check item Inspection interval

1 Check of the bellows cover 3 months 
2 Check of the couch top 3 months 
3 Check of the appearance and of extraction and 

insertion of the headrest 
3 months 

4 Operational check of the gantry and patient couch 
interlock mechanisms 

3 months 

5 Check for interference or damage of couch internal 
cables 

6 months 

6 Check of the limit mechanisms for couch vertical and 
horizontal movement 

6 months 

7 Check for oil leakage from the hydraulic circuit 6 months 
8 Check for stains on the horizontal movement guide 

rails and rollers 
1 year 

9 Check for stains on the vertical movement rails 1 year 
10 Check of couch-top movement accuracy 1 year 
11 Check for abnormal sounds from the patient couch 

during operation 
1 year 

12 Couch-top free operation check 1 year 
13 Check for cable disconnection and damage 1 year 
14 Check of the assembled parts 1 year 
15 Anchor bolt fastening check 1 year 
16 Measurements of spontaneous lowering 1 year 
17 DC power supply check 1 year 
18 Sensor check 1 year 
19 Check of the horizontal movement belt tension 2 years 
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(3) X-ray system 

Table 6.2-5 

No. Check item Inspection interval

1 Check of the X-ray tube, the heat exchanger, and 
rubber hose for oil leakage 

3 months 

2 Rotor check 3 months 
3 X-ray tube receptacle unit check 3 months 
4 Operational checks for the heat exchanger fan and 

the SRU internal fan 
3 months 

5 Heat exchanger operation (oil flow) check 3 months 
6 Coasting time check 3 months 
7 If check 3 months 
8 Cable and connector check 3 months 
9 Molded bolt tightness check 3 months 

10 X-ray tube voltage and X-ray tube current check 6 months 
11 Check for screw looseness due to vibration 1 year 
12 X-ray exposure time check 1 year 
13 Line voltage check during X-ray output 1 year 
14 Charge/discharge check 1 year 
15 Starter output check 1 year 
16 XC battery replacement 2 years 

(4) Data acquisition system 

Table 6.2-6 

No. Check item Inspection interval

1 Main detector temperature 3 months 
2 DAS unit connector looseness check 3 months 
3 Line voltage check 6 months 

(5) Data transfer unit 

Table 6.2-7 

No. Check item Inspection interval

1 Operational check 3 months 
2 Cleaning and operation check 1 year 
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(6) Console (monitor, Navibox, mouse)  

Table 6.2-8 

No. Check item Inspection interval

1 Monitor and the whole console cleaning 3 months 

2 Air intake cleaning 3 months 

3 Fan check 3 months 

4 Mouse cleaning 3 months 

5 Check of the intercom function 3 months 

6 PC (power cont) check 6 months 

7 Check of the emergency function 6 months 

(7) Entire system 

Table 6.2-9 

No. Check item Inspection interval

1 Image noise measurement 3 months 

2 CT number measurement using the TOS phantom 3 months 

3 Streak and artifact test 6 months 
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6.3 Periodically Replaced Parts and Consumable Parts 

Parts are selected for extended service life during the design of the system.  However, 
to maintain the safety, specifications, and performance of the system, periodic check 
and replacement of some parts is required. 

CAUTION: Replace consumables at the optimal timing.  Some consumables may 
cause problems in daily procedures such as loss of data. 

 * The closure mechanism of patient immobilizing bands such as body 
bands may become worn over time, and their effectiveness may be 
reduced.  If patient immobilizing bands are used in such a condition, the 
patient may fall from the couch top.  Therefore, be sure to replace any 
such bands with new bands. 

(1) Periodically replaced parts 

Special techniques are required for replacement of periodically replaced parts.  
Replacement of the parts listed below is performed by Toshiba at the user's 
expense. 

Part name Replacement interval 

Lithium battery 2 years 

(2) Consumable parts 

The consumables for this system are as follows: 

• Hard disk 
• X-ray tube 
• Slipring brush 
• Projector 
• Couch accessories including the patient couch mat, body band, and head mat 
• Mouse, keyboard (dedicated key-top) 
• Monitor 
• X-ray tube heat exchanger 

Note that the replacement interval differs depending on the operating conditions 
and frequency. 

This replacement work requires special techniques and is performed by Toshiba 
service personnel at the user's expense.  
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6.4 Maintenance During Storage and Disposal 

(1) Perform preventive maintenance during storage of the system as well. 

(2) To dispose of this system or units used in combination, contact your Toshiba 
representative. 

This product contains materials (lead, oil, etc.) that may contaminate the 
environment.  Disposal by the user could lead to environmental contamination.  
Toshiba does not assume any responsibility for losses resulting from disposal of 
the product without consulting the specified service representative. 

 

* 
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7. Specifications and Performance 
of the System 

7.1 System Specifications 

7.1.1 Power facilities 

Conditions listed below are required for the operation of this system. 
The construction works of the power facilities conform with the site planning manual, 
2A201-480E. 

Table 7.1-1  Power requirements 

Line voltage 200 V 

Line frequency 50/60 Hz 

Power facilities (Actual load capacity) 100 kVA (99 kVA) 

Voltage fluctuation due to load variation 5% or less 

Power voltage fluctuation ±10% or less (See note.) 

Phase Three-phase (Only the console is single-
phase.) 

 

NOTE: This figure represents the total voltage fluctuation due to load and power 
variations. 

7.1.2 Operation conditions 

(1) Room temperature and relative humidity 

Table 7.1-2  Ambient conditions 

Room Unit Room temperature Relative humidity

Scanning room Gantry  
Patient couch

18°C to 28°C where median 
value is 20°C to 26°C.  
Fluctuation around the 
median not to exceed ±2°C. 

40% to 80%  
No condensation

Scan control room Console 16°C to 28°C 40% to 80%  
No condensation

Air conditioning work conforms with the site planning manual, 2A201-480E 

(2) Installation altitude 

The system must be installed at an altitude no greater than 1,000 meters above 
sea level.  For higher altitude installation, a special consultation is required. 
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7.1.3 Storage and transport conditions 

(1) Temperature : -10°C to 50°C 

(2) Relative humidity : 40°C to 80°C (No condensation) 

(3) Atmospheric pressure : 50 kPa to 106 kPa 

(4) Vibration : 9.8 m/s² (1G) or less 

7.1.4 External dimensions and mass 

Table 7.1-3  External dimensions and mass 

Dimensions 
Unit name 

Width [mm] Depth [mm] Height [mm] 
Mass
[kg] 

Gantry (with cover) 2,330 960 1,950 1,750
Patient couch 1 (CBTB-016A) 620 2,690 350 450
Patient couch 2 (CBTB-016B) 620 2,390 350 420
Console *1 
(including monitor and CPU-BOX)

2,050 815 800 
(+465) *2 

320

CPU BOX-1 450 815 700 140
CPU BOX-2 450 815 700 100

*1: The dimensions and mass of the console are those when the recommended 
dedicated desk is used. 

*2: The height of the console section without the monitor is 800 mm.  When the 
monitor is included, its height is increased by 425 mm. 

7.1.5 Classification 

(1) According to the type of protection against electric shock: 

CLASS I EQUIPMENT. 

(2) According to the degree of protection against electric shock: 

TYPE B APPLIED PART.  

(3) According to the degree of protection against ingress of water: 

Ordinary EQUIPMENT(IPX0).  

(4) According to the degree of safety of application in the presence of a FLAMMABLE 
ANAESTHETIC MIXTURE WITH AIR or WITH OXYGEN OR NITROUS OXIDE: 
 
EQUIPMENT not suitable for use in the presence of a FLAMMABLE 
ANAESTHETIC MIXTURE WITH AIR or WITH OXYGEN OR NITROUS OXIDE. 

(5) According to the mode of operation: 
 
CONTINUOUS OPERATION WITH INTERMITTENT LOADING. 
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7.1.6 Main specifications related to X-ray generation 

(1) X-rays 

Pattern and type of X-rays : Fan beam, continuous X-rays 

X-ray tube voltage : 80, 100, 120, 135 kV (±3%) 

X-ray tube current : 10 mA to 50 mA (±3 mA) 
50 mA to 500 mA (± 5%) 

Scan time : (0.32), 0.5, 0.75, 1.0, 1.5, 2.0, 3.0 s 
(0.32 s is for half scan) 

(2) X-ray tube 

X-ray tube leakage dose : 1.0 mGy or less per hour 
(or 2.58 × 10-5 C/kg·H [100 mR] or less) 

X-ray beam shielding lead equivalent : 2.4 mmPb or more 

X-ray tube inherent filtration : 1.0 mm Al equivalent or more 

(3) Inherent filtration other than  
the X-ray tube : Minimum 1.5 mm Al equivalent 

7.1.7 Applicable standards 

IEC 60601-2-44 (2001) 

IEC 60601-2-44 Amd1 (2002) 
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7.2 System Configuration 

7.2.1 Standard configuration 

(1) Gantry (including one speaker)..................................... 1 

(2) Patient couch ................................................................ 1 

(3) Console 

(a) Monitor .................................................................. 2 (one for scanning and one 
for image processing) 

(b) Navibox ................................................................. 2 

(c) Keyboard............................................................... 2 (one for scanning and one 
for image processing) 

(d) Mouse.................................................................... 2 

(e) Speaker ................................................................. 1 

(f) Microphone ........................................................... 1 

(4) Accessories 

For details concerning the accessories, refer to subsection 2.6 "Accessories" of 
section 2. 
 
 
 
 

 Refer to subsection 2.6 "Accessories" 
on page 2-34 of this manual. 
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7.2.2 Connectable device  

(1) Imager 

An imager satisfying the following specifications can be connected to this system. 
Note that correct operation cannot be ensured if an imager other than one 
satisfying these specifications is used. 

(a) Connection specifications 

The Toshiba network imager connection protocol or DICOMprint using 
Ethernet is used for connection. 

(b) Imager connection configuration 

The configuration when the imager is connected is shown below.  

HUB

Toshiba Configuration Imager Configuration

Imager

Switching HUB

Router

Router

Arranged by
the Customer

 

Figure 7.2-1  Imager connection 

*: For the imager side, the interface and software supporting this connection must 
be prepared.  

*: The network cable is not provided for the .  It must be prepared by the 
customer.  
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7.3 Information Related to X-ray Safety 

To minimize X-ray exposure, fully understand the relationship between image quality 
and X-ray dose before performing scanning using the CT scanner. 

Dose data (CTDI100), dose profile, sensitivity profile, and scattered radiation under 
standard conditions are given below.  (These data sets are defined by the IEC CT 
individual standard (IEC 60601-2-44:  2001)). 

(1) Dose data 

Table 7.3-1 shows dose data (CTDI100) under typical scan conditions. 

<Scan conditions> 

Head mode : 120 kV, 100 mA, 1-s scan, scan field S, 5 mm × 4 slice thickness,  
160-mm-diameter phantom 

Body mode : 120 kV, 100 mA, 1-s scan, scan field L, 5 mm × 4 slice thickness,  
320-mm-diameter phantom  

Table 7.3-1  CTDI100 under typical scan conditions 

 Head mode Body mode 

Center 18.37 6.20 

Circumference 
(maximum value) 

20.87 13.70 

Circumference (0°) 20.87 13.36 

Circumference (90°) 19.96 13.10 

Circumference (180°) 19.53 12.46 

Circumference (270°) 20.06 13.70 

Unit:  mGy 

Table 7.3-2 shows 10 mm × 2 and 0.5 mm × 4 slice-thickness data sets that are 
normalized (assuming that the CTDI 100 center value under scan conditions of  
120 kV and 5 mm × 4 slice thickness is one) to show the changes in dose data 
depending on the slice thickness. 

Table 7.3-2  Changes in dose data depending on the slice thickness 

 Dose data (normalized) 

10 mm × 2 1.00 

5 mm × 4 1.00 

0.5 mm × 4 2.22 
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Table 7.3-3 shows 80 kV and 135 kV data sets that are normalized (assuming that 
the CTDI 100 circumference value (maximum value) under the scan conditions of 
120 kV and 5 mm × 4 slice thickness is one) to show the changes in dose data 
depending on the tube voltage. 

Table 7.3-3  Changes in dose data depending on the tube voltage 

 Dose data (normalized) 

80 kV 0.38 

120 kV 1.00 

135 kV 1.32 

A chamber dosimeter with a working length of 100 mm and acrylic cylindrical 
phantoms of 160-mm-diameter and 320-mm-diameter (150 mm in length) are used 
to measure dose data at the center and circumference (10 mm inward from the 
surface) of each phantom.  Note that the error in dose data measurement is within 
approximately ±20%. 

B1

B2

B3B4

B1

B2

B3B4

Dia. 320 mm Dia. 160 mm

 
 
 

Figure 7.3-1  Dose data measuring phantom 



 

No. 2B201-313E*B 

7-8 

(2) Dose profile/sensitivity profile 

Figures 7.3-2 to 7.3-4 show the dose profiles/sensitivity profile at the 8 mm × 4,  
4 mm × 4, and 0.5 mm × 4 slice thicknesses. 

8 mm x 4

: Dose profile

: Sensitivity profile

 

Figure 7.3-2  Dose/sensitivity profile at the 8 mm × 4 slice thickness 

4 mm x 4

: Dose profile

: Sensitivity profile

 

Figure 7.3-3  Dose/sensitivity profile at the 4 mm × 4 slice thickness 
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0.5 mm x 4

: Dose profile

: Sensitivity profile

 

Figure 7.3-4  Dose profile/sensitivity profile at the 0.5 mm × 4 slice thickness 
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(3) Scattered radiation 

The amount of scattered radiation during scanning is shown in the figure below.  
Refer to this data when scanning to minimize X-ray exposure.  Note that the 
amount of scattered radiation differs depending on the patient; therefore, the data 
shown below should be used only as a guide. 

120 kV/200 mA/1-s scan/scan field M/8 mm × 4/320-mm-diameter water phantom 

2.5

   5

  10

  25

10 

  5 

2.5

  1 

Unit:  µGy

 

1 mCouch                   :  CBTB-016B

:  CBTB-016A  

Figure 7.3-5  Scattered radiation (per 100 mAs) 
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7.4 EMC-Related Documents 

Table 7.4-1  Guidance and manufacturer's declaration - electromagnetic emissions 

Guidance and manufacturer's declaration - electromagnetic emissions 

The SYSTEM is intended for use in the electromagnetic environment specified below.  The 
customer or the user of the SYSTEM should ensure that it is used in such an environment. 

Emissions test Compliance Electromagnetic environment - guidance 

RF emissions 
CISPR 11 Group 1 

The SYSTEM uses RF energy only for its 
internal function.  Therefore, its RF emissions 
are very low and are not likely to cause any 
interference in nearby electronic equipment. 

RF emissions 
CISPR 11 Class A 

The SYSTEM is suitable for use in all 
establishments other than domestic and those 
directly connected to the public low-voltage 
power supply network that supplies buildings 
used for domestic purposes. 

NOTE 

• Cables or options other than those used for the current product must not be used. 

• If cables or options other than those used for the current product are used, the EMI 
performance may deteriorate. 
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Table 7.4-2  Guidance and manufacturer's declaration - electromagnetic immunity 

Guidance and manufacturer's declaration - electromagnetic immunity 

The SYSTEM is intended for use in the electromagnetic environment specified below.  The 
customer or the user of the SYSTEM should ensure that it is used in such an environment. 

Immunity test IEC 60601  
test level Compliance level Electromagnetic environment - 

guidance 

Electrostatic 
discharge (ESD) 
IEC 61000-4-2 

±6 kV contact 

±8 kV air 

±6 kV contact 

±8 kV air 

Floors should be of wood, 
concrete or ceramic tile.  If floors 
are covered with synthetic 
material, the relative humidity 
should be at least 30%. 

Electrical fast 
transient/burst 
IEC 61000-4-4 

±2 kV for power 
supply lines 

±1 kV for 
input/output lines 

±2 kV for power 
supply lines 

±1 kV for 
input/output lines 

The mains power quality should 
be that of a typical commercial or 
hospital environment. 

 

Surge 
IEC 61000-4-5 

±1 kV differential 
mode 

±2 kV common 
mode 

±1 kV differential 
mode 

±2 kV common 
mode 

The mains power quality should 
be that of a typical commercial or 
hospital environment. 

Voltage drop, 
dips, or 
fluctuation in the 
power supply 
input lines 
IEC 61000-4-11 

5 s 5 s Mains power quality should be 
that of a typical commercial or 
hospital environment.  If the user 
of the SYSTEM requires 
continued operation during power 
mains interruptions, it is 
recommended for the  
SYSTEM to be powered from an 
uninterruptible power supply. 

Power frequency 
(50/60 Hz) 
magnetic field 
IEC 61000-4-8 

3 A/m 3 A/m 

Power frequency magnetic fields 
should be at levels characteristic 
of a typical location in a typical 
commercial or hospital 
environment. 

NOTE 

• UT is the a.c. mains voltage prior to application of the test level. 

• Cables or options other than those used for the current product must not be used. 

• If cables or options other than those used for the current product are used, the immunity 
performance may deteriorate. 
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Table 7.4-3  Guidance and manufacturer's declaration - electromagnetic immunity 

Guidance and manufacturer's declaration - electromagnetic immunity 

The units of the SYSTEM that are installed outside the shield room are intended for use in the 
electromagnetic environment specified below.  The customer or the user of the SYSTEM should 
ensure that it is used in such an environment. 

Immunity test IEC 60601 
test level 

Compliance 
level Electromagnetic environment - guidance

Conducted RF 
IEC 61000-4-6 

 

Radiated RF 
IEC 61000-4-3 

3 Vrms 
150 kHz to 80 
MHz 

 

3 V/m  
80 MHz to 2.5 
GHz 

3 Vrms 

 

 

 

3 V/m 

Portable and mobile RF communications 
equipment should be used no closer to 
any part of the SYSTEM, including 
cables, than the recommended 
separation distance calculated from the 
equation applicable to the frequency of 
the transmitter. 

Recommended separation distance: 

d = 1.2 P  150 kHz to 80 MHz 

d = 1.2 P  80 MHz to 800 MHz 

d = 2.3 P  800 MHz to 2.5 GHz 

Where P is the maximum output power 
rating of the transmitter in watts (W) 
according to the transmitter manufacturer 
and d is the recommended separation 
distance in meters (m). 

Field strengths from fixed RF 
transmitters, as determined by an 
electromagnetic site survey,a should be 
less than the compliance level in each 
frequency range.b 

Interference may occur in the vicinity of 
equipment marked with the following 
symbol: 

 
NOTE 

• At 80 MHz and 800 MHz, the higher frequency range applies. 

• These guidelines may not apply in all situations.  Electromagnetic propagation is affected by 
absorption and reflection from structures, objects and people. 

a: Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) 
telephones and land mobile radios, amateur radio, AM and FM radio broadcast, and TV 
broadcast cannot be predicted theoretically with accuracy.  To assess the electromagnetic 
environment due to fixed RF transmitters, an electromagnetic site survey should be 
considered.  If the measured field strength in the location in which the SYSTEM is used 
exceeds the applicable RF compliance level above, the SYSTEM should be observed to 
verify normal operation.  If abnormal performance is observed, additional measures may be 
necessary, such as reorienting or relocating the SYSTEM. 

b: Over the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.   
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Table 7.4-4 Recommended separation distance between portable and mobile RF 
communications equipment and the SYSTEM 

Recommended separation distances between portable and mobile RF communications 
equipment and the SYSTEM 

The SYSTEM is intended for use in an electromagnetic environment in which radiated RF 
disturbances are controlled.  The customer or the user of the SYSTEM can help prevent 
electromagnetic interference by maintaining a minimum distance between portable and mobile 
RF communications equipment (transmitters) and the SYSTEM as recommended below, 
according to the maximum output power of the communications equipment. 

Separation distance according to frequency of transmitter 
m Rated maximum output 

power of transmitter 
W 150 kHz to 80 MHz 

P1.2=d  
80 MHz to 800 MHz

P1.2=d  
800 MHz to 2.5 GHz

P2.3=d  

0.01 0.12 0.12 0.23 

0.1 0.38 0.38 0.73 

1 1.2 1.2 2.3 

10 3.8 3.8 7.3 

100 12 12 23 

For transmitters rated at a maximum output power not listed above, the recommended 
separation distance d in meters (m) can be estimated using the equation applicable to the 
frequency of the transmitter, where P is the maximum output power rating of the transmitter in 
watts (W) according to the transmitter manufacturer. 
NOTE 

• At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies. 

• These guidelines may not apply in all situations.  Electromagnetic propagation is affected by 
absorption and reflection from structures, objects and people. 

• Cables or options other than those used for the current product must not be used. 

• If cables or options other than those used for the current product are used, the recommended 
separation distances performance may deteriorate. 

 

 

* 
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Appendix 

Use copies of the appended check sheets to check each check 
item during "Maintenance Check" described in section 6. 
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Daily Inspection Check Sheet (No.  ) 

Date:  

System name:  Aquilion  

Management No.:  

Pre-Operation Check (Check:  ) 

Name of person performing inspection        

Date of inspection
Inspection item / / / / / / /

Are couch height and gantry tilt angle the 
same as after the last operation? 

       

Are there no obstacles within the movement 
range of the system? 

       

Is there no water leakage from water supply 
or air conditioner? 

       

Is power from the distribution board for 
detector temperature control ON? 

       

Check before 
turning ON the 
power 

Is the temperature in the scanning and scan 
control rooms within the normal range? 

       

Does the power switch light and is cooling 
fan rotation sound heard? 

       

Are interactive windows displayed on the 
monitor screen within a few minutes? 

       

Check the tape switches and the rear dome 
mat switch on the gantry 

       

Confirm tilting operation        

Check the warm-up operation of the X-ray 
tube 

       

Check after 
turning ON the 
power 

Perform scanning for pre-operation checks        

Calibration data 
acquisition 

Is calibration data (air calibration data) 
acquired? 

       

Comments 
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Daily Inspection Check Sheet (No.  ) 

Date:  

System name:  Aquilion  

Management No.:  

Pre-Operation Check (Check:  ) 

Name of person performing inspection        

Date of inspection
Inspection item / / / / / / /

Is the couch top moved to the OUT limit 
position? 

       Check the 
gantry and 
patient couch 

Is the tilt angle 0°?        

Cleaning of the system and surrounding 
areas 

       Others 

Arrangement and adjustment of the 
phantom, arm holders, etc. 

       

Comments 
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Periodic Inspection Check Sheet (No.  ) 

System name:  Aquilion  

Management No.:  

 (Check:  ) 

Name of person performing inspection        

Inspection item  Date of  
 inspection

Interval 
/ / / / / / /

Unmounting the magneto-optical disk 1 week        

• S/4 mm × 4 1 month        

• M/4 mm × 4 1 month        

Measuring 
image noise 

• L/4 mm × 4 1 month        

• Couch-top IN direction 
sliding (1) 

1 month        

• Couch-top IN direction 
sliding (2) 

1 month        

• + direction tilting of gantry 1 month        

• Couch DOWN movement 1 month        

Interlock check 

• Couch UP movement 1 month        

Check the emergency function 1 month        

Mouse cleaning 1 month        

Comments 

 

E 


