
 Intraoperative 
Imaging and TTFM 

1SPUFDUJOH�UIF�QBUJFOU



Use intraoperative ultrasound imaging and 
çPX�NFBTVSFNFOU�EVSJOH�DBSEJBD�TVSHFSZ�
BOE�QSPUFDU�UIF�QBUJFOU��

TTFM 

 The TTFM principle is based on measuring the 
difference between upstream and downstream transit 
time of a wide ultrasound beam. The transit time 
difference is directly proportional to the blood volume 
æPX��5IJT�NFBTVSFNFOU�QSJODJQMF�HJWFT�BO�BDDVSBUF�
RVBOUJåDBUJPO�PG�UIF�SFBM�UJNF�WPMVNF�æPX�UIBU�
compliments the ultrasound imaging. 

Imaging 

 Ultrasound imaging generates images by 
transmitting ultrasound pulses and receiving echoes 
from the pulses as they travel through the body. The 
received echoes are used to create an image of the 
UBSHFU�BSFB��5IF�DPMPS�æPX�NPEF�VTFT�UIF�EPQQMFS�
QSJODJQMF�UP�EFUFDU�BOE�WJTVBMJ[F�CMPPE�æPX��1VMTFE�
wave doppler uses the same principle to measure 
CMPPE�æPX�WFMPDJUZ�

$PNCJOJOH�JNBHJOH�BOE�çPX
for better quality assessment 

 The MiraQ™ Cardiac�TZTUFN�VTFT�.FEJTUJNnT�æPX�NFBTVSFNFOU�BOE�IJHI�SFTPMVUJPO�VMUSBTPVOE�*NBHJOH�
probes to provide a complete quality assessment. 

� .FEJTUJNnT�-���)JHI�GSFRVFODZ�VMUSBTPVOE�*NBHJOH�QSPCF�QSPWJEFT�IJHI�SFTPMVUJPO�JNBHFT�UIBU�BMMPXT�UIF�
TVSHFPO�UP�BTTFT�NPSQIPMPHZ��.FEJTUJNnT�æPX�QSPCFT�VUJMJ[F�USBOTJU�UJNF�UFDIOPMPHZ�UP�BDDVSBUFMZ�NFBTVSF�
CMPPE�WPMVNF�æPX�JOUSBPQFSBUJWFMZ��

 Combining the spatial information from epicardial ultrasound imaging and quantitative data from TTFM 
enables the surgeon to perform a prompt and accurate assessment, and revise the graft when necessary.

 The MiraQ™ Cardiac combines ultrasound 
JNBHJOH�BOE�USBOTJU�UJNF�æPX�NFBTVSFNFOU�	55'.
�
JO�B�TJOHMF�TZTUFN�UIBU�JT�TQFDJåDBMMZ�EFTJHOFE�GPS�
cardiac surgery.  

 There is growing support of the idea that checking 
grafts and anastomoses during cardiac surgery 
should be standard of care. Reliability and ease of use 
is a major determinant for this to become reality. 

 The MiraQ™ Cardiac system has built-in 
TVQQPSU�GPS�(VJEFE�8PSLæPXT��5IFTF�BSF�TPGUXBSF�
protocols that assist the user to a standardized 
approach to quality assessment. Intraoperative 
quality assessment has become easier to adopt, 
customizable to the surgeon’s needs and enhancing 
XPSL�FGåDJFODZ���

Epicardial imaging

 Epicardial ultrasound imaging gives a simple, fast 
and safe imaging of coronary stenoses and graft 
anastomoses, providing immediate feedback on the 
quality of the CABG surgery.

Transit Time Flow Measurement

� 1FSGPSNJOH�æPX�NFBTVSFNFOUT�XJUI�UIF�MiraQ™ 
Cardiac is the quickest and most accurate way to 
verify graft patency while the patient is still in the 
operating room.

Epiaortic imaging

 Epiaortic imaging provides a sensitive and 
direct diagnosis of aortic disease. This may lead 
UP�NPEJåDBUJPOT�PG�UIF�TVSHJDBM�TUSBUFHZ�BOE�UIVT�
contribute towards reduced rates of major adverse 
DBSEJBD�BOE�DFSFCSPWBTDVMBS�FWFOUT�	."$$&
��



1SPUFDUJOH�UIF�QBUJFOU�

with Imaging and TTFM

6TF�B�(VJEFE�XPSLæPX�GPS�B�
standardized approach to quality 
assessment

Connect to external screens 
and the hospital information 
systems using the easily ac-
cessible media panel

4QBUJBM�FGåDJFOU�EFTJHO�BMMPXT�
GPS�æFYJCMF�TZTUFN�QMBDFNFOU�
and movement in the operating 
room

Easy access to imaging and 
æPX�EBUB�UISPVHI�PQUJNJTFE�
screen view and interactive user 
interface

Adjustable display arm ensures 
good visibility under all  
conditions

The Medistim MiraQ™ Cardiac 
System may be delivered as a 
‘Flow only’ system, but can easily 
be upgraded on-site to include an 
Imaging module at a later stage

1SBDUJDBM�TUPSBHF�GPS�VTFS�NBOVBM�
and interface cables



(VJEFE�8PSLçPX
Standardized quality 
assessment

Full visibility

&GåDJFOU�EFTJHO

� 6UJMJ[F�UIF�(VJEFE�XPSLæPX�TPGUXBSF�
feature for a standardized approach to 
quality assessment. Create your own Guided 
XPSLæPX�UIBU�EFTDSJCFT�ZPVS�TUBOEBSE�
operating procedure, or use a community 
created template.
 Minimize user interaction and increase work 
FGåDJFODZ�XJUI�QSFTFU�NFBTVSFNFOU�EFåOJUJPOT�
BOE�TZTUFN�DPOåHVSBUJPOT�

� 0QUJNJ[F�WJTJCJMJUZ�XJUI�UIF�æFYJCMF�NPOJUPS�
display arm. 
 Rotate the screen to suit both the surgeon 
and the operators need.

 

Upgrade to 

Imaging

Modular design

 The Medistim MiraQ™ Cardiac System 
may be delivered as a “Flow only” system, but 
can easily be upgraded on-site to include an 
Imaging module at a later stage. 

Operating room

integration

Expanded options

 Connect to an external overhead screen 
VTJOH�UIF�FBTJMZ�BDDFTTJCMF�%7*�QPSU�MPDBUFE�
on the media panel. The MiraQ™ Cardiac 
TPGUXBSF�IBT�OBUJWF�TVQQPSU�GPS�DPOåHVSJOH�
screen size and resolution.
 Export and import data to the hospital’s 
information system using the MiraQ™ Cardiac 
%*$0.�PQUJPO��"MM�TZTUFNT�DPNF�FRVJQQFE�
with an isolated network connection, allowing 
for safe and secure access to the hospital 
network.



Revise on the 

spot

Before closing

Instant feedback

See and measure

Protecting the 

patient

Improved outcomes

 When occluded or underperforming 
grafts are detected they can be revised 
on the spot. Take every measure to avoid 
recalls.

 The occluded SVG-CX was immediately 
revised, and the improved result was 
documented with ultrasound imaging and 
55'.��"T�TIPXO�BCPWF
�UIF�HSBGU�æPX�XBT�
TJHOJåDBOUMZ�JNQSPWFE�	1*����
�%'�����BOE�
Flow 24 ml/min).

 The MiraQ™ Cardiac provides instant 
feedback on the performance of a graft. 
Eliminate guesswork with ultrasound 
JNBHJOH�WJTVBMJ[BUJPO�BOE�RVBOUJåBCMF�
TTFM data.

 In the SVG-CX measurements 
presented here, ultrasound imaging was 
used to scan both the distal and proximal 
anastomosis for defects. An occluded 
proximal anastomosis was discovered and 
WFSJåFE�CZ�B�55'.�NFBTVSFNFOU�	1*�����
�
%'�����BOE�'MPX���NM�NJO
�

 Quality assessment with ultrasound 
JNBHJOH�BOE�USBOTJU�UJNF�æPX�NFBTVSFNFOU�
during cardiac surgery protects the patient 
from serious adverse events and death. 

MiraQ™ Cardiac gives surgeons ultimate 
control, enabling planning, navigation and 
WFSJæDBUJPO�EVSJOH�DBSEJBD�TVSHFSZ�



1. 5SBOTJU�5JNF�'MPX�.FBTVSFNFOU�	55'.
�TIPVME�CF�VTFE�UP�WFSJGZ�HSBGU�
QBUFODZ
�BT�SFDPNNFOEFE�CZ�HVJEFMJOFT�JTTVFE�KPJOUMZ�JO������CZ�UIF�
&VSPQFBO�4PDJFUZ�PG�$BSEJPMPHZ�	&4$
�BOE�&VSPQFBO�"TTPDJBUJPO�GPS�$BSEJP�
5IPSBDJD�4VSHFSZ�	&"$54
��
Guidelines on myocardial revascularization.  
European Heart Journal (2010) 31, 2501–2555.

2. &QJBPSUJD�JNBHJOH�HVJEFMJOFT�QVCMJTIFE�JO������CZ�UIF�"NFSJDBO�4PDJFUZ�PG�
Echocardiography and the Society of Cardiovascular Anesthesiologists have 
been endorsed by the Society of Thoracic Surgeons.  
Glas et al. Guidelines for the performance of a comprehensive intra-operative 
epiaortic ultrasonographic examination: recommendations of the American 
Society of Echocardiography and the Society of Cardiovascular Anesthesiolo-
gists; endorsed by the Society of Thoracic Surgeons.
J Am Soc Echocardiogr. 2007 Nov;20(11):1227-35.

3. Medistim’s VeriQ™ system recommended by NICE for routine clinical use 
	/PW�����
���
5IF�/BUJPOBM�*OTUJUVUF�GPS�)FBMUI�BOE�$MJOJDBM�&YDFMMFODF�	/*$&
�IBT�BDDFQUFE�
the health economics derived from routine usage of the VeriQ system for as-
TFTTJOH�HSBGU�CMPPE�æPX�EVSJOH�DPSPOBSZ�BSUFSZ�CZQBTT�HSBGU�	$"#(
�TVSHFSZ
�
compared to clinical assessment alone. NICE reports an estimated cost 
TBWJOH�PG�NPSF�UIBO�~����QFS�QBUJFOU��/*$&�BMTP�TVQQPSU�UIF�DMJOJDBM�FWJEFODF
�
suggesting reduction of early graft failure, stroke, myocardial infarction or 
recurrent angina.
Medical technologies guidance MTG8. Issued November 2011.                                                                                                                     
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Medistim MiraQ™ Cardiac Systems

Description $IBOOFM�DPOæHVSBUJPO Part number System features

MiraQ Cardiac

Imaging and Flow

Ultrasound Imaging

2 Flow channels

1 AUX channels

MQC12001 2D – B Mode

CFM – Color Flow Mapping 

PW – Pulsed Wave Doppler

TTFM - Flow measurement

ECG 

(VJEFE�8PSLçPX�TPGUXBSF

MiraQ Cardiac 

Flow

2 Flow channels

1 AUX channels

MQC02001 TTFM - Flow measurement

ECG

(VJEFE�8PSLçPX�TPGUXBSF

Upgradeable to Imaging

Optional features  

Description Part number

��"EEJUJPOBM�çPX�NFBTVSFNFOU�DIBOOFMT� OP1

1 Additional Auxiliary measurement channel OP3

Software support for external screen MQ241502

1 Doppler Measurement channel OP2

Color Printer MQ200094

DICOM Interface VQ100225

See Medistim’s  “Probe Application Guide and Product List” for an overview of avaialable Imaging and TTFM 

probes.

Field Upgrade Module

Description Part number

Add Ultrasound Imaging 

module to a Flow only 

system

KMQC12001

1MFBTF�SFGFS�UP�UIF�6TFS�.BOVBM�GPS�JOEJDBUJPOT
�DPOUSBJOEJDBUJPOT
�XBSOJOHT
�QSFDBVUJPOT
�
BOE�GVSUIFS�TQFDJåDBUJPOT�BOE�EFTDSJQUJPOT��4QFDJåDBUJPOT�NBZ�CF�DIBOHFE�XJUIPVU�
notice. For a list of probes, contact your Medistim representative.
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