
Specification for Supply and Installation of 
Transcranial Doppler Diagnosis and Monitoring System 

 
Remarks: 
Mandatory (M) 
Optional (O) 
Desirable (D) 
 
This tender call for supply, delivery, installation, testing and commissioning 
of Transcranial Doppler with carotid imaging Diagnosis and Monitoring
System for Caritas Medical Centre. 

 

 



 
 
 
 
 
 
Specification 

 

1. Introduction  

 1.1 This tender call for the supply, delivery, installation, commissioning and 
training for 1 set of Transcranial Doppler with carotid imaging Diagnosis and 
Monitoring System for Caritas Medical Centre. 

(M) 

 1.2 The system offered shall comprise the following:  

  1.2.1 Total 1 unit of Transcranial Doppler with carotid imaging diagnosis and 
monitoring workstation (system). The performance requirement is 
specified in clause (2). 

(M) 

  1.2.2 The workstation (system) shall be able to use non-invasive technique 
to obtain the information of blood flow velocities throughout the body. 

(M) 

  1.2.3 The workstation (system) shall be able to support for intraoperative 
monitoring to help detect sudden changes in blood flow. 

(M)   

1.2.4 Fast transition times between change of detecting, scanning modes, 
transducers, user programmes.  

(M)   

1.2.5 Built for 2D, dual 2D, 3D, 4D and MRP imaging capability. (M)   

1.2.6 B-mode, M-mode, M-mode profile, Colour Doppler, Power Doppler, 
Directional Power Doppler , continuous wave Doppler in various duplex 
combinations and triplex combinations. 

(M)   



1.2.7 Support transducer frequencies from 1.6MHz to 12MHz. (M)   

     

  1.2.4 The necessary probes and performance requirement is specified in 
clause (3)  

(M) 

  1.2.5 Total 1 unit of color laser printer and performance requirement is 
specified in clause (3.)  

(M) 

  1.2.6 Total 1 unit of factory original-made trolley without additional cost. (M) 

  1.2.7 The requirement of total units and accessories are specified in 
Appendix A. 

(M) 

     

2. Transcranial Doppler with Carotid Imaging Diagnosis and Monitoring 
Workstation 

 

 2.1 The Transcranial Doppler diagnosis and monitoring workstation shall be laptop 
designed for better storage and transportation. 

(M) 

 2.2 The system shall be run on Windows® XP Professional or Windows 7 base for 
easy upgrade 

(M) 

 2.3 The system shall be configurable to allow optimal operation via mouse control, 
remote control or keyboard control, according to the preference of the user. 

(M) 

 2.4 The system shall be configurable to allow user to assemble with desirable 
parts, such as laptop, printer, probes and so on in order to perform different 
applications. 

(M) 

 2.5 The system shall be able to work with robotic probe, the automatic monitoring 
device, which can solve the basic problem in the practice of long-term TCD 
monitoring, and it can track and restore the best signal. 

(M) 

 2.6 The hardware of laptop for TCD system shall have at least the following 
specification: 

(M) 



  2.6.1 Built-in Intel core2 CPU at least 2 GHz (M) 

  2.6.2 At least 100GB minimum Hard Disk, and 1GB RAM (M) 

  2.6.3 14.1 inch TFT LCD display, resolution not less than 1280 x 800 pixels. (M) 

  2.6.4 Built-in COMBO CD-RW/DVD drive. (M) 

  2.6.5 Built-in at least 3 USB 2.0 ports available for external device (M) 

  2.6.6 Built-in Intel high definition Audio chip, and can connected with external 
stereo speaker. 

(M) 

  2.6.7 Built-in intelligent VGA, PCMCIA, RJ11、RJ45 and 1394 ports (M) 

  2.6.8 Mouse and keyboard shall be provided (M) 

  2.6.9 Perform on Windows XP Professional or Windows 7 (M) 

 2.7 The workstation shall support the following diagnosis in non-invasive 
methodology: 

(M) 

  2.7.1 Diagnostic cerebrovascular , extracranial and peripheral vasculars 
investigation, including carotid imaging diagnosis.  

(M) 

  2.7.2 Long-term unilateral, bilateral, and multilateral cerebrovascular 
monitoring 

(M) 

  2.7.3 The system can also be used for obstetrics scanning, prenatal 
diagnosis of congenital abnormalities, guiding a wide range of prenatal 
invasive diagnostic and therapeutic procedures, monitoring of high risk 
pregnancies. 

(M) 

 2.8 The workstation shall be able to use for the following application: (M) 

  2.8.1 Detection of Intracranial stenosis (M) 

  2.8.2 Detection of vasospasm due to subarachnoid hemorrhage (M) 

  2.8.3 Detection of arteriovenous malformations (AVMs) (M) 



  2.8.4 Assessment of collateral pathways (M) 

  2.8.5 Document important sudden changes in flow velocities (M) 

  2.8.6 Track and establish trends of flow velocities during drug administration 
in the operating room 

(M) 

  2.8.7 Help to improve surgical techniques through immediate feedback of the 
results of interventional procedures, including the study and 
documentation of possible micro emboli which may result in stroke  

(M) 

  2.8.8 Demonstrate the resulting effects of new or experimental drugs on 
intracranial blood flow velocities 

(M) 

2.8.9 Imaging for carotid vessels (M) 

  2.8.10 obstetrics scanning, prenatal diagnosis of congenital abnormalities, 
guiding a wide range of prenatal invasive diagnostic and therapeutic 
procedures, monitoring of high risk pregnancies. 

(M) 

 2.9 The workstation shall be intended for use to monitor patient to evaluate 
intracranial blood flow velocities, carotid imaging and analyze blood velocity 
spectrally 

(M) 

 2.10 The workstation shall be able to use to monitor intracranial blood flow during 
different phases of surgery 

(M) 

 2.11 The system should provide Remote Control Keypad Panel with the following 
functions:  

  2.11.1 The system should have configurable keys on remote control to allow 
the user to configure the remote control for their specific examination 
style. 

(M) 

  2.11.2 The Remote Control should be much light and suitable for hand-held 
operation. (M) 

  2.11.3 The Remote Control must be USB 2.0 interfaced with high-speed 
specification for data transmission. (M) 

  2.11.4 The system shall be able to exam the following blood vessels: (M) 



 
   2.11.4.1 Left and Right MCA  (Middle Cerebral Artery) (M) 

   2.11.4.2 Left and Right ACA (Anterior Cerebral Artery) (M) 

   2.11.4.3 Left and Right PICA (Posterior Inferior Cerebellar Artery) (M) 

   2.11.4.4 Left and Right OA (Ophthalmic Artery) (M) 

   2.11.4.5 Left and Right PCA (Posterior Cerebral Artery) (M) 

   2.11.4.6 Left and Right VA (Vertebral Artery) (M) 

   2.11.4.7 Left and Right CS (Cavernous Sinus) (M) 

   2.11.4.8 CCA (Common Carotid Artery) (M) 

   2.11.4.9 BA (Basilar Artery) (M) 

   2.11.4.10 ECA (External Carotid Artery) (M) 

2.11.4.11 ICA (Internal Carotid Artery) (M) 

   2.11.4.12 Other vessels can be added or user-defined by manual (M) 

  2.11.5 The system shall provide password login for safety issue and the login 
interface shall be users configurable and not limit to Hospital name, 
Department name or Doctor name. 

(M) 

  2.11.6 The workstation shall be able remote controlled by using Remote 
Control Key Panel, it shall have the following keys control function:  

(M) 

   2.11.6.1 PRINT – print screen  (M) 

   2.11.6.2 SCARE – select velocity scale (M) 

   2.11.6.3 MODE – switch between routine or monitoring mode (M) 

   2.11.6.4 PROBE – select probe type (M) 

   2.11.6.5 MUTE  (M) 



   2.11.6.6 DEPT – adjust the vessel depth in M-mode window display (M) 

   2.11.6.7 AMPL – select the amplitude power (M) 

   2.11.6.8 GAIN – select the gain of the FFT window (M) 

   2.11.6.9 GATE – select the gate (M) 

   2.11.6.10 ZERO – adjust the zero-line of the FFT window (M) 

   2.11.6.11 VOLUME – adjust the volume of Doppler sound (M) 

   2.11.6.12 M-GAIN – select the M-mode gain (M) 

   2.11.6.13 Direction key (M) 

   2.11.6.14 VESSEL – select vessel (M) 

   2.11.6.15 DIR – switch vessel direction (M) 

   2.11.6.16 ENTER – enter key (M) 

   2.11.6.17 RECORD – record on or off (M) 

   2.11.6.18 SAVE – save the examination image or data (M) 

   2.11.6.19 FREEZE – freeze or unfreeze TCD spectrum (M) 

   2.11.6.20 F1 – User-defined key 1 (M) 

   2.11.6.21 F2 – User-defined key 2 (M) 

   2.11.6.22 F3 – User-defined key 3 (M) 

   2.11.6.23 F4 – User-defined key 4 (M) 

     (M) 

 2.12 Display (M) 

  2.12.1 The main screen of workstation shall be able to display the following 
information simultaneously: 

(M) 



   2.12.1.1 Two M-Mode windows (M) 

   2.12.1.2 Menu bar (M) 

   2.12.1.3 Two Doppler (DOP) windows (M) 

   2.12.1.4 Tool bar icon (M) 

   2.12.1.5 Monitoring window with status bar (M) 

   2.12.1.6 Event window (M) 

   2.12.1.7 
2.12.1.8 

Snapshots  window 
CO2/VMR window 

(M) 

  2.12.2 The display shall be able to show main FFT window, Multi-gates 
windows, Snapshot window, trend window, M-mode window, 
soundtrack window, Protocol window and Event List Window. 

(M) 

  2.12.3 FFT Doppler (DOP) windows (M) 

   2.12.3.1 The DOP windows shall be able to display velocity range; 
time scale with unit, DOP spectrum area, FFT color, DOP 
window tile includes probe frequency, window number and 
vessel name. 

 
    

   2.12.3.2 vessel depth: 5 to 154mm.  (M)    (M) 

   2.12.3.3 The maximum blood flow velocity: at least 512cm/s, and 
can extended up to 752cm/s (M) 

   2.12.3.4 The system should provide two optional units for the 
velocity: cm/s or kHz. (M) 

   2.12.3.5 Adjustable sweep speed: 4sec. to 32sec. (M) 

   2.12.3.6 The FFT points shall be able to adjust at 64, 128, 256, and 
512 for different diagnosis and measurement purposes. 
E.g. embolus detection.

(M) 

   2.12.3.7 At least up to 8 DOP measurement indices shall be 
displayed simultaneously and be able to select and (M) 



configure from the following: 
    2.12.3.7.1 Systolic Flow Rate (velocity) (M) 

    2.12.3.7.2 Diastolic Flow Rate (velocity) (M) 

    2.12.3.7.3 Mean Flow Rate (velocity) (M) 

    2.12.3.7.4 Delta mean  (M) 

    2.12.3.7.5 Resistance Index (M) 

    2.12.3.7.6 Heart Rate (M) 

    2.12.3.7.7 Spectral Breadth index (M) 

    2.12.3.7.8 Systolic to Diastolic Ratio (M) 

    2.12.3.7.9 Thermal Index (M) 

    2.12.3.7.10 Pulsatility Index (M) 

    2.12.3.7.11      Lindegaard Index 
2.12.3.7.12      HITS number  

   2.12.3.8 Adjustable Gate: 0 to 20 (M) 

   2.12.3.9 Adjustable Gain: 0 to 40 (M) 

   2.12.3.10 The calculation of the Lindegaard ratio (MCA/ICA) shall be 
provided. (removable) (M) 

   2.12.3.11 Bi-directional blood flow shall be available for users to 
select. 
 

(M) 

   2.12.3.11 The system shall be able to display Soundtrack Window 
includes vertical intensity scale and times scale for emboli 
detection analysis 

(M) 

  2.12.4 Multi-depth windows (M) 

   2.12.4.1 The system should have the ability to display up to 8  
individual gates for one Doppler channel. 

(M) 



   2.12.4.2 The system should allow several signals to be received 
from pre-defined depths from one probe. 

(M) 

   2.12.4.3 The Multi-depth function shall be used to manually 
distinguish between an artifact and a real embolus. 
 

(M) 

      

  2.12.5 Event List Window 
It shall be able to store event includes the following types: 

(M) 

   2.12.5.1 All: all the events including system information, manual 
operation, warning events, embolus, artifact, DMean 
settings, automatic saving and manual saving events.  

(M) 

   2.12.5.2 System: System information prompted for examination 
status.  

(M) 

   2.12.5.3 Manual: events for manual operation done during the 
examination. 
 

(M) 

   2.12.5.4 Warn: warning events happened during monitoring  

   2.12.5.5 Embolus/Artifact: Embolus/Artifacts automatically detected 
and saved during monitoring. 

 

   2.12.5.6 
 

Setting DMean%: Setting Delta Mean   

   2.12.5.7 
 

Auto Save/Manual Save: events recorded for  saving by 
auto or manual during examination. 

 

   2.12.5.8 After activated HITS switch, the system shall be able to 
auto-store HITS event when HITS is detected during 
measurement 

(M) 



   2.12.5.9 The system shall be able to auto-define the event is either 
HITS event or artifact 

(M) 

     (M) 

  2.12.6 The toolbar icons shall be users configurable with the following function 
for easy access and control: 

(M) 

   2.12.6.1 Freeze/Unfreeze – to start/stop receiving data from TCD 
device and show on the spectra window. 

(M) 

   2.12.6.2 REC ON/OFF – to start/stop recording the raw data of the 
selected window or full screen. 

(M) 

   2.12.6.3 HITS– to start/end HITS detection and recording function, 
both embolus and artifacts will be detected and classified. 

(M) 

   2.12.6.4 Snap – to capture the snapshot image of the selected 
window/area.  

(M) 

   2.12.6.5 Save – to save the images from the spectra window, 
snapshot window or multi-gates windows. 

 

   2.12.6.6 Report – to generate quick report, which can be configured 
in report setup.  

 

   2.12.6.7 Mute – to switch on/off the spectra audio. (M) 

   2.12.6.8 Acquire – to switch into ongoing mode for new examination 
from playback mode. 

(M) 

   2.12.6.9 Routine/Uni-lateral/Bi-lateral Monitoring …: - to select and 
switch between different examination modes. 

(M) 

   2.12.6.10 UI Layout:- to select or user-define interface layout for the 
program. 

(M) 

  2.12.7 The blood flow velocity range shall be able to adjustable (M) 



     

 2.13 Monitoring and Control:  
The system shall be able to switch between Routine Mode, Uni-lateral 
monitoring, Bi-lateral Monitoring and user-defined Modes manually. 

(M) 

  2.13.1 M-mode (M) 

   2.13.1.1 The system shall enable to find the vessels more quickly.  (M) 

   2.13.1.2 The M-mode shall provide reference and assistance with 
emboli detection. (M) 

   2.13.1.3 The M-mode shall help diagnosis for vascular spasm and 
stenosis.  (M) 

   2.13.1.4 The system shall have the ability to re-calculate the FFT 
spectra from any depth in the M-Mode display (M) 

   2.13.1.5 The system shall have the ability to play back dynamic 
multi-depth M-wave data and also support off-line work. 
 

(M) 

   2.13.1.6 The system shall allow  physician to choose different depth 
of M-wave during playback mode for vessel identification 

(M) 

      

  2.13.2 HITS Mode (Embloli Detection Mode) (M) 

   2.13.2.1 The system can be able to detect cerebrovascular HITS 
including intensity of HITS and detecting-time can also be 
calculated 

 

   2.13.2.2 Clinically proven algorithm shall use multi-variant filters and 
“fuzzy logic” to characterize and identify the emboli event 
with a high level of accuracy equivalent to a trained human 
observer. 

(M) 

   2.13.2.3 The system software shall allow manual adjustment for 
detection parameters according to user’s experience and 
preference to improve accuracy. 

(M) 



   2.13.2.4 The Emboli detection should be stated as “standard” 
function. (M) 

   2.13.2.5 The system shall provide HITS statistics function and plot 
HITS trend diagram. (M) 

   2.13.2.6 The system shall distinguish embolus and artifact 
automatically and list them separately for further evaluation. (M) 

   2.13.2.7 The system shall be able to allow physician to do off-line 
embolus detection by using playback mode that the 
recording saved before  

(M) 

   2.13.2.8 The system shall be able to allow physician to add 
Soundtrack Window to assist for embolus detection and 
save the event manually during playback mode  

(M) 

   2.13.2.9 The system shall be able to add a pair of cursors on frozen 
waveform in DOP window, and then corresponding time of 
Soundtrack Window shall be able to display side by side for 
embolus detection.   

(M) 

      

  2.13.3 Long-time Continuous Monitoring (M) 

   2.13.3.1 The system should enable bilateral monitoring with dual 
channels. 

(M) 

   2.13.3.2 The recording function can be enabled at any time when 
monitoring. 

(M) 

   2.13.3.3 The recording time shall be selected by user and the raw 
data shall be saved automatically. 

(M) 

   2.13.3.4 The recording can be paused/stopped at any time without 
freezing the FFT spectrum. 

(M) 

   2.13.3.5 The system software should allow user to control the 
playback speed of the cine-loop with a control “Bar”. 

(M) 

   2.13.3.6 The system should be able to record raw data not for option 
but “standard” feature. 

(M) 



   2.13.3.7 The system should have the function of scanning, 
searching and tracking the vessel signals automatically with 
robotic probes. 

(M) 

   2.13.3.8 The system should alarm the operator if any change 
happen with the signal and indicate the difference. 

(M) 

      

  2.13.4 Continuous Spectrum & Audio Storage and Playback (M) 

   2.13.4.1 The system should enable the user to store the spectra 
together with the audio signal, therefore assisting off-line 
analysis. 

(M) 

   2.13.4.2 This function should not only be used in routine diagnosis, 
but also monitoring. 

(M) 

   2.13.4.3 The system shall allow user to do real-time modification on 
the playback data without changing the original data. 

(M) 

   2.13.4.4 The system shall allow user to edit the cine file and save as 
new AVI file which can be played and viewed by video tool 
at any PC. 

(M) 

      

  2.13.5 Patient Administration (M) 

   2.13.5.1 The system software shall allow user to add or edit patient’s 
information. 

(M) 

   2.13.5.2 User-defined format should be supported for Patient 
Administration. 
 

(M) 

      

  2.13.6 Noise Reduction Filter (M) 

   2.13.6.1 A specially developed filter should be able to eliminate the 
background “speckle”, thus optimizing the spectral display. 

(M) 

      



  2.13.7 Customized Configuration and Preference (M) 

   2.13.7.1 The system software should allow user to customize the 
operation according to their preference. 

(M) 

   2.13.7.2 Experienced and Integral algorithm should be optional for 
user to select. 

(M) 

   2.13.7.3 Some control parameters such as monitoring time, 
envelope mode, etc. should be selectable. 

(M) 

   2.13.7.4 Hospital and doctor’s information should be configured by 
user for entry and data management. 

(M) 

   2.13.7.5 The system should allow user to add or remove database. (M) 

   2.13.7.6 The system software should allow user to self-define the 
vessel parameters or add new vessel information. 

(M) 

   2.13.7.7 The system software should allow user to change the 
sequence for vessel report. 

(M) 

   2.13.7.8 The system allow user to define deviation of DOP index and 
make them appeared in report. 

(M) 

   2.13.7.9 The system software should allow user to define or modify 
monitoring events. 

(M) 

   2.13.7.10 The system software should enable user to add or edit 
idioms and comments as standard file selectable for report.
 

(M) 

      

  2.13.8 Real-time DOPPLER Image Print (M) 

   2.13.8.1 The system software should be able to capture the desired 
spectrum image and print it or generate PDF format report. 
Meanwhile, the on-line acquisition continues in the 
background. This is a helpful feature when an on-line 
comparison of signals is required. 

(M) 

      



  2.13.9 Archive Management (M) 

   2.13.9.1 The system software should be able to export any data 
saved. 

(M) 

   2.13.9.2 The DOP image should be able to be modified and the 
system can re-calculate FFT spectrum. 

(M) 

   2.13.9.3 Any patient’s file should be able to re-labeled and printed. (M) 

   2.13.9.4 The system should provide data export and import function 
to save disk space or for outside research and conference. 

(M) 

   2.13.9.5 Any patient’s data should be easy to find in Archive 
Management. 

(M) 

   2.13.9.6 All kinds of images should be able to view, edit, and resume 
for further diagnosis and research. 

(M) 

   2.13.9.7 The software should provide multi-type report formats to 
bring convenience for different application. 

(M) 

   2.13.9.8 The system software shall have XML report, PDF report, 
and Word report formats for options. 
 

(M) 

      

  2.13.1
0 

Routine Mode  (M) 

   2.13.10.1 The system shall be able to allow users for basic flow for 
vessel examinations in routine examination. 

(M) 

   2.13.10.2 All the test records shall be able to store and review in 
Vessel List Window and the review format can be base 
using on the following sequence: 

(M) 

    2.13.10.2.1 Vessel name (M) 

    2.13.10.2.2 Probe type (M) 

       



  2.13.1
1 

The system shall be able to generate a patient report for 
documentation   

(M) 

  2.13.1
2 

The patient report shall include patient demography, label, table, 
images and text comments. 

(M) 

     

 2.14 Doppler Probes Connection Main Box (M) 

  2.14.1 The main unit must be USB2.0 interfaced with high-speed 
specification. And also it will be compatible with USB1.1. 

(M) 

  2.14.2 The main unit of the TCD module shall have at least 3 connectors for 
1.6MHz PW probe, 2MHz PW probe, 4MHz probe, and 8MHz probe; 
and also the connectors shall have strong ability of anti-interference. 

(M) 

  2.14.3 The main unit shall support 2-channel function for bilateral detection 
and monitoring with both hand-held1.6MHz, 2MHz PW probe and 
robotic probes. 

(M) 

  2.14.4 The main unit shall be light and portable with dimension 337× 215×
62mm (13.27''×8.46×''2.44'')（L×W×H）, and weight only 1.30Kg. 

(M) 

  2.14.5 The power consumption of the main unit should be low, less then 42W 
when working at normal conditions. 

(M) 

  2.14.6 The cooling system of the main unit should be designed well, and 
support long-time work with low heat. 

(M) 

  2.14.7 The main unit should have ability to indicate its working status via LED 
light on the side of the box. 

(M) 

  2.14.8 The power supply of the main unit shall be external and portable with 
medical grade, and easy to configure for service work. 

(M) 

  2.14.9 The power supply should comply with Electromagnetic Compatibility, 
and can work stably at wide-range voltage input: 100V~240V, 
47~63Hz. 

(M) 

     

3. Probes (M)  



 3.1 One unit of the 2MHz PW probe,one unit of the 4MHz probes and one unit of 
2-6MHz matrix array transducer  should be available, and two units of 2MHz 
robotic probes fixed on headgear can work for bilateral synchronous 
monitoring mode. 

(M) 

 3.2 The probes should provide a "Class 1 type BF" level of protection according to 
IEC60601-1:1988+A1:1991+A2:1995. (M) 

 3.3 The Transcranial Doppler shall comply ISO 10993-Part 10 passed primary skin 
irritation test  

 3.4 The probes should have high sensitivity for detecting deep vessels. (M) 

 3.5 The quality of the probes should achieve the first level with perfect 
appearance. (M) 

 3.6 The application scope of the probes should be extended from detecting intra 
vessels to peripheral vessels. (M) 

 3.7 The robotic probes shall be able to perform following functions:  (M) 

  3.7.1 Auto-scan for users selectable blood vessel Auto-scan, search, tacking 
control 

(M) 

  3.7.2 Auto-search for users selectable blood vessel (M) 

  3.7.3 Auto-tacking control for users selectable blood vessel (M) 

  3.7.4 Able to use for long-time Emboli monitoring (M) 

    (M) 

 3.8 The robotic probes shall come with standard robotic headset to fix to patient’s 
head for long team Embolus monitoring: 

(M) 

  3.8.1 The headset should be much light and easy to fix with monitoring 
probes to improve user comfort. 

(M) 

  3.8.2 The size of the headset should be adjustable and comfortable for 
fixation. 

(M) 

    (M) 



4 Carotid Imaging Ultrasound Scanner with Colour Doppler 

 4.1 System technology for high quality, high resolution 2D grayscale(B mode) 
imaging for all patients 

(M) 

  4.1.1 High precision beam-steered image compounding for acquisition of 
more tissue information and reduction of angle generated artifacts, up 
to 7 or more beam-steered lines of slight, available on linear, curved 
and slightly curved arrays 

(M) 

  4.1.2 Technology for reducing noise and artifact that improves tissue 
conspicuity and margin definition 

(M) 

  4.1.3 Independent frequency selection for B-image and colour Doppler  (M) 

  4.1.4 High definition zoom which concentrates all image processing power 
into a user defined area without compromising the image quality (i.e. no 
pixel zoom) 

(M) 

  4.1.5 Pan zoom also available (M) 

 
 
 
 

 4.1.6 Tissue harmonic imaging without loss of axial resolution or frame rates 
by means of freely programmable waveform generator(precise pulse 
shaping) and single pulse cancellation or similar technology to improve 
signal/noise ratio for patients who are difficult to image, available on all 
transducers 

(M) 

 
 

 4.1.7 Multiple active transmit focus zones without loss of frame rate through 
dynamic transmit focusing or similar technology 

(M) 

 4.2 System technology for colour Doppler and Doppler (M) 

  4.2.1 Angle correction with automatic velocity scale adjustment (M) 

  4.2.2 Adjustable velocity display ranges (M) 

  4.2.3 Selectable sweep speeds (M) 



  4.2.4 Selectable Chroma colourization maps (M) 

  4.2.5 Doppler review for retrospective analysis of Doppler data (M) 

  4.2.6 Pulse wave Doppler available on all transducers (M) 

  4.2.7 Simultaneous 2D, colour Doppler, pulsed Doppler (M) 

  4.2.8 Colour power imaging with highly sensitive mode for small vessels 
visualization on all imaging transducers 

(M) 

 4.3 M-mode (M) 

  4.3.1 Available with all imaging transducers (M) 

  4.3.2 Selectable sweeping rates (M) 

  4.3.3 Acquisition zoom capability (M) 

  4.3.4 Selectable display format prospective retrospective(1/3-2/3,1/2-1/2.2/3-
1/3 side by side, full screen) 

(D) 

  4.3.5 Chroma colourization with multiple colour maps  (M) 

  4.3.6 Cineloop review up to 48 seconds of data for retrospective analysis for 
M-mode data 

(M) 

  4.3.7 256(8 bites) discrete gray levels (M) 

 4.4  Freehand 3D and MPR imaging (M) 

  4.4.1 Qualitative grayscale volume acquisition supported on all imaging 
transducers 

(M) 

  4.4.2 Volume display with surface rendering (M) 

  4.4.3 Multiplanar display (M) 

  4.4.4 Trim tools on both volume and multiplanar display (M) 



 4.5 Automated 3D,4D and MPR imaging (M) 

  4.5.1 Ability to acquire and display up to 30 volumes/sec in 4D mode (M) 

  4.5.2 High resolution scan and review mode (M) 

 
 

 4.5.3 Multiple display formats including full screen, 2-up and 4-up for the 
rendered volume or multiplanar images 

(M) 

  4.5.4 Display formats include multi-slice view, tomographic ultrasound 
imaging, i-slice or similar technology 

(M) 

   4.5.4.1 This display format can provide a simultaneous view of 
multiple consecutive slices of a volume data 

(M) 

   4.5.4.2 This display format can combine with multiple features 
including STIC(or equivalent) 

(M) 

  4.5.5 Volume display with surface rendering (M) 

  4.5.6 Individual controls for manipulating the on-screen 3D rendering and 
display options 

(M) 

  4.5.7 Region of interest trim tools on both volume and multiplanar 
reconstructed views 

(M) 

  4.5.8 Able to perform distance, curved distance, ellipse, trace, volume and 
stacked contour volume measurements＼ 

(M) 

  4.5.9 Spatio-temporal Image correlation(STIC) or equivalent (M) 

 
 

 4.5.10 This STIC mode enable user to do morphological assessment of 
cardiac chambers, valves, and outflow tracts. 

(M) 

  4.5.11 This mode shall enable user to assess cardiac function including color 
flow, and Power Doppler.                                                                           

(M) 

  4.5.12 The system shall produce at least 30 volumes per fetal heart after (M) 



acquisition. 

 
 

 4.5.13 The fetal heart motion can be visualized with endless-loop volume cine 
and allows offline analysis on the system. 

(M) 

 4.6 Transducer technology (M) 

  4.6.1 User customizable imaging presets for each transducer (M) 

  4.6.2 Automatic dynamic receive focal optimization (D) 

  4.6.3 2D matrix array transducers (D) 

  4.6.4 3D/4D ultrasound examination using 2D matrix array technology (D) 

 
 

 4.6.5 2D abdominal probe, suitable for abdominal, obstetrical and 
gynaecological applications 

(M) 

  4.6.6 3D transadominal probe, suitable for automated 3D and 4D scanning (M) 

 
 

 4.6.7 3D vaginal probe, suitable for obstetrical and gynaecological 
applications 

(M) 

  4.6.8 2D abdominal probe, suitable for obstetrical and gynaecological 
applications 

(O) 

 
 

4.7 Measurements and Analysis (M) 

 
 

 4.7.1 2D: distance, circumference/area by ellipse, continuous trace by points (M) 

 
 

 4.7.2 3D: ellipse and distance on 2 MPR views, stacked contours on one 
MRP, for calculation of 3D volume 

(M) 

  4.7.3 VOLUME CALCULATION ( VOCAL) (M) 

   4.7.3.1 Manual/automatic contour detection of structures using (M) 



multiplanar or multislice views and subsequent volume 
calculation shall be provided. 

   4.7.3.2 Automatic calculation capability of the vascularization within 
the shell by three dimensional color histogram 

(D) 

  4.7.4 M-mode distance(depth, time, slope) (M) 

  4.7.5 Doppler: Manual distance and trace (D) 

  4.7.6 Automatic Doppler analysis: automatic real time tracing of 
instantaneous peak velocity, intensity weighted mean velocity, real-time 
automated display of volume flow, time-averaged peak and mean 
velocity, RI,PI,SD ratio 

(M) 

  4.7.7 Time/slope measurements in Doppler and M Mode (M) 

  4.7.8 Trackball-controlled electronic measurement calipers, able to measure 
down to 0.1mm or less 

(M) 

  4.7.9 User-defined protocols, measurements and equation (M) 

  4.7.10 Fully editable results and data sheet (M) 

  4.7.11 Obstetrics analysis: fetal biometry up to quadriplets, amniotic fluid 
index 

(M) 

  4.7.12 Fetal echo-cardiography: 2D, fetal heart M-mode (M) 

 
 

 4.7.13 
 

Fetal Doppler (M) 

     

 3.9 Printer  

  3.9.1 The color laser printer shall be USB 2.0 interfaced with high speed 
specification. 

(M) 



  3.9.2 The color laser printer shall have resolution 600×600dpi. (M) 

  3.9.3 The color laser printer shall take zero-sec. warm-up technology, and 
support multi-type papers. 

(M) 

  3.9.4 The driver of the color laser printer shall work with Microsoft Windows 
operating system. 
 

(M) 

    (M) 

5 General requirements  
 4.1 The equipment offered shall comply with IEC 601-1:1998 +A1:91, A2:95, 

IEC60601-1-2:2001, IEC 60601-1-2-AM1:2004, IEC 60601-1-1:2000, IEC-
1157, IEC 601-1:1988, IEC 601-1:1998,   or equivalent. 

(M) 

 4.2 The equipment shall have FDA approved  (M) 

 4.3 Operation and Maintenance Manuals 
Two sets of each of the operation manuals and service manuals shall be 
provided together with equipment upon delivery. The service manuals shall 
contain sufficient service information including full part list, circuit diagrams 
and all essential information for carrying out the preventive maintenance, 
corrective maintenance, alignment and calibration of the equipment, if 
applicable. 

(M) 

 4.4 Delivery and installation 
The contractor shall complete the delivery and installation in accordance with 
the Schedule of the Requirement. Operation and service manuals shall be 
delivered together with the equipment. 

(M) 

 4.5 Training 
The on-site operational and application training should be provided and 
coincide with the completion of installation and commissioning of the system. 

(M) 

 4.6 All items shall comply with internationally recognized standard and (M) 



certification. 

    
 
Appendix (A) 

Items Description Quantity 
1 Transcranial Doppler Workstation (System) 1 

2 Main Head Box 1 

3 Carotid Imaging Module  

4 2MHz PW Hand-held Probe 1 

5 4MHz CW Hand-held Probe 1 

6 2-6MHz matrix array transducer  

7 2MHz Robotic Probe 2 

8 Robotic Headset  1 

9 Remote Control 1 

10 USB Cable 1 

11 Extension Cable 1 

12 Ultrasound Gel 1 

13 TCD bag 1 

14 Color Laser-jet Printer  1 

15 Factory Original Made Trolley 1 
 
 
one 1.6MHz probe and 4MHz probe for TCD; one 5-12MHz probe for carotid duplex 


