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Reduce Early Graft Failure 
Following CABG Surgery
      Accurate Flow Measurements Help You 
Identify and Repair Flow Restrictions to 
Assure Graft Patency Prior to Closure

CABG Lit Pack (CV-1-Lit) Rev C 2022 USltr



“…TTFM predicts graft failure within six months after CABG.” 
Jokinen et al,“Clinical value of intra-operative transit-time flow 
measurement for coronary artery bypass grafting: a prospective 
angiography-controlled study”, Eur J Cardiothorac Surg 2011;39(6):918-23.

“TTFM is a reliable method to verify intraoperative graft patency.” 
Di Giammarco et al, “Can transit-time flow measurement improve graft 
patency and clinical outcome in patients undergoing coronary artery 
bypass grafting?” Interact Cardiovasc Thorac Surg 2010; 11(5): 635-40. 

“Routinely, the use of TTFD significantly reduced the incidence 
of post operative VFib, post-operative CK/CK-MB fraction and 
angiographically detected bypass malfunction.” Bauer SF et al, 
“Intraoperative bypass flow measurement reduces the incidence of 
postoperative ventricular fibrillation and myocardial markers after 
coronary revascularisation,” Thorac Cardiovasc Surg 2005; 53(4): 217-22. 

“The intraoperative use of flow measurements provide invaluable 
information in a timely, accurate, cost-effective manner allowing 
for the surgical correction of a surgical problem. This has 
signficantly reduced the complication related to early technically 
induced graft failure.”                 Mindich B, MD 

Transonic Systems Inc. is a global manufacturer of innovative biomedical measurement 
equipment. Founded in 1983, Transonic sells “gold standard” transit-time ultrasound 
flowmeters and monitors for surgical, hemodialysis, pediatric critical care, perfusion, 
interventional radiology and research applications. In addition, Transonic provides 
pressure and pressure volume systems, laser Doppler flowmeters and telemetry systems.

Coronary Flowprobes take the guesswork 
out of knowing bypass flow 
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Transonic® Cardiovascular Flowprobes 
work with the Transonic® Optima 
Flowmeter to measure volume flow 
in vessels or grafts from 1.3 - 36 
mm diameter. The non-constrictive 
perivascular Flowprobes use transit- 
time ultrasound technology to measure 
volume blood flow directly, quickly and 
easily, even in the low-flow range. 

The surgeon now has a quantitative 
tool with which to objectively assess 
the quality of the anastomosis. Unseen 
blood flow obstructions can be detected 
intraoperatively and repaired before 
closing the patient. This ability to 
correct otherwise undetectable flow 
restrictions gives the surgeon with a 
unique opportunity to improve patient 
outcomes.

European Revascularization Guidelines
“Graft flow measurement, related 
to graft type, vessel size, degree of 
stenosis, quality of anastomosis, and 
outflow area, is useful at the end of 
surgery. Flow <20 mL/min and pulsatility 
index >5 predict technically inadequate 
grafts, mandating graft revision before 
leaving the operating theatre.”1

1 The Task Force on Myocardial Revascularization of the European 
Society of Cardiology (ESC) and the European Association for 
Cardio-Thoracic Surgery (EACTS) “Guidelines on Myocardial 
Revascularization,” Eur J CardiothoracSurg 2010; 38, S1 S52

TRANSIT-TIME ULTRASOUND TECHNOLOGY 
MEASURES VOLUME FLOW, NOT VELOCITY

Two transducers pass ultrasonic signals, alternately intersecting 
the vessel in upstream and downstream directions. The difference 
between the two transit times yields a measure of volume flow.
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Flow-based Patency Assurance: 
Illustrative CABG Case Reports 

CABG Surgery

CardiacCaseStudies(CV-160-fly) RevC 2022 A4

“The intraoperative use of flow measurements provides 
invaluable information in a timely, accurate, cost-effective 
manner allowing for the surgical correction of a surgical 
problem. This has significantly reduced the complications 
related to early technically induced graft failure ... and provides 
documentation of the sine qua non of the operation: patency.”

Mindich BP et al, “Reduction of Technical Graft Problems Utilizing Ultrasonic Flow Measurements,” 
NY Thoracic Society, 2001.



Two LIMA-LAD Cases Demonstrate that PIs <5 Can Be Misleading; 
Acceptable Mean Flow Is Key

Flow-Based Patency Assurance       Flow-Based Patency Assurance

Zero Mean Flow Demands Revision of LIMA-Cx Graft 

A 76-year-old male patient underwent coronary 
artery bypass grafting (CABG) surgery to bypass a 
lesion in the left anterior descending (LAD) artery 
utilizing a left internal mammary artery (LIMA) 
graft. Initial LIMA-LAD mean flow measured 8.8 
mL/min (PI: 3.8) (top waveform). 

The graft was revised. Following revision, LIMA-
LAD mean flow improved to 60 mL/min (PI: 0.8) 
and was accompanied by a classic, diastolic 
dominant waveform profile (bottom waveform).

A 78-year-old female patient underwent single 
coronary bypass grafting to bypass a blocked 
circumflex (Cx) coronary artery with the LIMA. 
Flow first measured 0 mL/min (PI: 91) following 
anastomosis of the LIMA to the Cx. The flow 
waveform had a spiky systolic profile (top 
waveform). Revision was demanded. 

Following revision of the graft, mean graft flow 
improved to 30 mL/min (PI: 2), and the waveform 
exhibited a balanced systolic/diastolic profile 
(bottom waveform). Zero mean flow was the 
determining factor in the decision to revise the 
graft.

LIMA-LAD Graft
Mean flow: 8.8 mL/min; PI: 3.8

The top LIMA-LAD graft waveform with a spiky systolic 
profile shows an initial graft flow of 8.8 mL/min (PI: 3.8). 
Following revision of the graft, flow increased to 60 mL/
min (PI: 0.8) and was accompanied by a diastolic dominant 
waveform profile (bottom waveform).

The top waveform exhibited a spiky systolic profile, which, 
accompanied by zero mean flow, called for the surgeon to 
revise the LIMA-Cx graft without hesitation. Flow improved 
to 30 mL/min after revision and the waveform exhibited a 
balanced LIMA-Cx profile (bottom waveform).

In the second case, a 67-year-old male patient 
with single-vessel coronary artery disease 
underwent off-pump CABG. LIMA-LAD graft flow 
first measured 5.2 mL/min (PI: 3.4). The patient’s 
pulse and pressure appeared normal and the graft 
appeared functional, but the waveform exhibited 
a damped profile and atypical diastolization (top 
waveform). The surgeon decided to revise the graft. 

After revision, LIMA-LAD graft flow improved to 
50 mL/min (PI: 3). The flow waveform (bottom)
exhibited a classic LIMA-LAD profile. Note that the 
first PI was 3.4, the revised PI was 3.

The top waveform demonstrated a damped profile and 
an atypical diastolization, and was accompanied by the 
5.2 mL/min flow. This  supported the surgeon’s decision 
to revise the LIMA-LAD graft. Flow improved dramatically 
after revision and the waveform exhibited a classic LIMA-
LAD profile (bottom waveform).

LIMA-LAD Graft: 
Mean flow: 5.2 mL/min; PI: 3.4

Revised LIMA-LAD
Mean flow: 50 mL/min; PI: 3

LIMA-Cx Graft
Mean flow: 0 mL/min; PI: 91

Revised LIMA-Cx
Mean flow: 30 mL/min; PI: 2

Revised LIMA-LAD
Mean flow: 60 mL/min; PI: 0.8

These two cases 
demonstrate that 
a PI < 5 doesn’t 
always mean that the 
graft has good flow. 
Acceptable mean flow 
is critical for graft 
patency assurance 
and decision making.

Case demonstrates 
serious problem with 
a graft when flow 
measures 0 mL/min.



Flow-Based Patency Assurance       Flow-Based Patency Assurance
Zero Flow in SVG-Cx Graft Reveals Clot

An 81-year-old male patient underwent CABG 
surgery to bypass a blocked circumflex (Cx) 
coronary artery. A harvested saphenous vein graft 
(SVG) was used to connect the aorta to the Cx 
distal to the lesion (top waveform).

Following anastomosis of the SVG to the Cx, graft 
flow measured 0 mL/min, clearly indicating that 
there was a problem. Investigation revealed a 
clot in the graft. The patient was placed on IABP 
support. The graft was declotted and flow was 
remeasured with the patient still on IABP support. 
Flow measured 86 mL/min (middle waveform).

When the IABP support was removed, graft flow 
measured 76 mL/min (PI: 2) indicating that the 
presence of an IABP did not significantly affect 
graft flow (bottom waveform).

Three waveforms above show a progression from a clotted 
graft with zero mean flow (top waveform) to a declotted graft 
on IABP (mean flow, 86 mL/min) to the declotted graft with 
IABP removed (mean flow, 76 mL/min, bottom waveform).

Cases courtesy of B. Mindich, MD

SVG-Cx: Mean flow: 0 mL/min 
PI: 2

Patient off IABP: SVG-Cx graft decloted
Mean flow: 76 mL/min; PI: 2

Patient on IABP: SVG-Cx graft declotted
Mean flow: 86 mL/min

RIMA-RCA Graft Flow Suppressed by Competitive RCA Flow
A 60-year-old male underwent CABG to bypass a 
blockage in his right coronary artery (RCA) with a 
right internal mammary artery graft (RIMA).

Following the RIMA-RCA anastomosis distal to 
the blockage, flow measured 4.8 mL/min (PI: 
6). Low mean flow, a high PI and a systolic 
dominant waveform profile indicated the need 
for graft revision.

After revision, flow improved to 20 mL/min 
(PI: 3.2), but this flow was not as high as the 
surgeon expected given the size of the patient. 
Suspecting the presence of competitive flow from 
the native RCA, the surgeon occluded the native 
RCA proximal to the anastomosis of the graft. 
Mean graft flow increased to 64 mL/min (PI: 2). 
Another graft was added, placed more distally 
on the RCA. Runoff improved, competitive flow 
decreased and graft flow was > 40 mL/min

The significant increase in mean graft flow 
supported the surgeon’s suspicion that 
competitive flow was suppressing graft flow.

The three waveforms show the systolic dominant profile 
of the RIMA-RCA graft before revision (top), the systolic/
diastolic flow waveform profile following revision of the graft 
(middle), and the similar graft waveform with the proximal 
RCA occluded (bottom).

Occluded RCA Mean flow: 64 mL/min; PI: 2

Revised RIMA-RCA 
Mean flow: 20 mL/min; PI: 3.2

RIMA-RCA Graft 
Mean flow: 4.8 mL/min; PI: 6

Case demonstrates 
that competitive 
flow from a native 
coronary can suppress 
graft flow.

Case demonstrates  
that IABP support 
does not significantly 
influence flow.



CABG Surgery

Poor Rad-LAD Graft Flow Triggers Graft Revision
A 71-year-old male with single-vessel coronary 
artery disease underwent CABG surgery. 
A segment of the radial artery (Rad) was 
harvested and grafted proximally to the aorta 
and distally to the LAD. Initial Rad-LAD mean 
flow measured 1.8 mL/min (PI: 29) indicating 
that revision of the graft was warranted (top 
waveform). 

After revision, graft flow improved to 77.5 mL/
min (PI: 3). The flow was accompanied by a 
repetitive systolic/diastolic waveform profile 
(bottom waveform).

Flow-Based Patency Assurance 

Low Mean Flow Spurs Rad-OM1 Graft Revision
A 48-year old male patient with multi-vessel 
coronary artery disease underwent quadruple 
CABG. Four grafts including a LIMA-LAD,  
SVG-OM, SVG-Dx and Rad-OM1 were 
constructed to deliver flow to the distal 
myocardium. Mean flows in the LIMA-LAD, 
SVG-OM and SVG-Dx grafts were acceptable. 

However, mean Rad-OM1 graft flow measured 
3.6 mL/min (PI: 12.7) signaling the need for 
revision of the graft. Following Rad-OM1 graft 
revision, mean graft flow improved to 18.3 
mL/min (PI, 1.7) and was accompanied by a 
systolic/diastolic waveform. The top waveform with a spiky systolic profile shows initial 

Rad-OM1 graft flow  of 3.6 mL/min. Following revision of the 
graft, flow increased to 18.3 mL/min and was accompanied by a 
diastolic dominant waveform profile (bottom waveform).

Rad-OM1 Graft 
Mean flow: 3.6 mL/min; PI: 12.7

Revised Rad-OM1 Graft:
Mean flow: 18.3 mL/min; PI: 1.7

The top Rad-LAD waveform exhibits a spiky systolic profile and 
is coupled with an initial graft flow of 1.8 mL/min. Following 
revision of the graft, flow increased to 77.5 mL/min and was 
accompanied by a diastolic dominant waveform (bottom).

Rad-LAD Graft: 
Mean flow: 1.8 mL/min; PI: 29

Revised Rad-LAD Graft: 
Mean flow: 77.5 mL/min; PI: 3

Case demonstrates 
that poor flow 
signals need for 
graft revision.

Case demonstrates 
that poor flow in one 
out of four grafts 
signals need for need 
for graft revision in 
that one graft.

Transonic Systems Inc. is a global manufacturer of innovative biomedical measurement 
equipment. Founded in 1983, Transonic sells “gold standard” transit-time ultrasound 
flowmeters and monitors for surgical, hemodialysis, pediatric critical care, perfusion, 
interventional radiology and research applications. In addition, Transonic provides 
pressure and pressure volume systems, laser Doppler flowmeters and telemetry systems.
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Transonic® Flowmeters
Versatile Systems to Optimize Flow

Transonic Flowmeters(CV-53-fly)Rev G 2022 A4

Surgical

Choose the Flowmeter That Best Fits Your Needs
Establishing adequate blood flow is a 
prime objective of any cardiovascular 
procedure. But without definitive 
measurements, one really doesn’t know 
exact flow. Transonic’s Flowmeters give you 
this information.

Moreover, you can choose the Flowmeter 
that best fits your needs. They include:

• Single-channel Optima Flowmeter   
(key- activated or non key-activated)

• Dual-channel Optima Flowmeter  
(key- activated or non key-activated)

• An Optima Flowmeter integrated  
into the state-of-the art Aureflo

• Dual-channel FlowXL, QuickFlow or 
AdvancedFlow meter with configurable 
mounting options 

    (EU & Japan only.)



Key-activated and Keyless Systems
• Universal System: HT353 single-channel and HT363 

dual-channel Flowmeters for purchase. No keys 
required for use.

• Key-activated HT354 single-channel and HT364 dual-
channel Flowmeters for US and Canada placement. 
An Optima Key is required for each use.

Flow-Assisted Surgery to Optimize Outcomes

AureFlo® display of recorded LIMA-LAD volume flow waveform 
(systolic flow volume in red; diastolic in blue). Also displayed 
are mean flow in mL/min, pulsatility index (PI), D/S Ratio, ECG 
tracing and heart rate.

C a r d i a c    T h o r a c i c    N e u r o s u r g e r y    V a s c u l a r    T r a n s p l a n t    M i c r o s u r g e r y

Optima Flowmeters®      The AureFlo®

Transonic Optima® Flowmeters provide immediate, 
quantitative flow measurements to ensure vessel 
and graft patency with unsurpassed accuracy and 
resolution. 

The Optima Flowmeter complements a full line of 
Perivascular Flowprobes for vessels from 0.5 mm to 
36 mm in diameter and our Tubing Flowsensors  for 
tubing with 1/8 to 1 1/4 inch outer diameters.

HT353 Single-channel keyless Optima® Flowmeter

HT364 Dual-channel key-activated Optima® Flowmeter 
permits simultaneous measurements with two Flowprobes.

Case Portfolios: 
Record, Display, Create
• Recordings and snapshots can be 

labeled for identification before and 
after the procedure

• Select 8-second snapshots from 
recorded measurements for review or 
documentation

• Generous memory space allows 
storage of many cases



Versatile Display
• Touch-screen PC uploaded with FlowTrace® 

software

• Easy to read, high contrast display

• Display can be connected to an OR monitor

Intuitive Operation
• Quick and easy data entry

• Measure, capture, store and retrieve flow 
information 

Archive & Retrieve
• Enhance operative notes and referral 

feedback

• Review case recordings remotely

• Print selected waveforms for reference, 
analyzing, teaching or documenting into 
the patient record 

Convenient & Portable
• Small footprint, easy mobility

• Stable cart that securely holds Flowmeter, 
Monitor & printer

• Convenient writing surface and storage 
drawer

Why rely on guesswork and intuition, and wait 
until postoperative conditions determine surgical 
success? Make intraoperative flow measurements 
with a Transonic Flowmeter part of your routine 
to verify establishement of adequate blood flow 
before closing your patient.

Flow-Assisted Surgery to Optimize Outcomes

AureFlo® display of recorded LIMA-LAD volume flow waveform 
(systolic flow volume in red; diastolic in blue). Also displayed 
are mean flow in mL/min, pulsatility index (PI), D/S Ratio, ECG 
tracing and heart rate.

Portfolio screen can display up to four snapshots at a time

C a r d i a c    T h o r a c i c    N e u r o s u r g e r y    V a s c u l a r    T r a n s p l a n t    M i c r o s u r g e r y

Optima Flowmeters®      The AureFlo®

Case Portfolios: 
Record, Display, Create
• Recordings and snapshots can be 

labeled for identification before and 
after the procedure

• Select 8-second snapshots from 
recorded measurements for review or 
documentation

• Generous memory space allows 
storage of many cases



Surgery

FlowXL (CV-701-ds) Rev B 2022 A4

FlowXL® Flowmeter
An objective measurement of intraoperative 
flow is essential to assuring vessel patency.   

Excel at intraoperative flow measurements 
with Transonic’s next generation FlowXL® 
Flowmeter. 

The FlowXL is a standalone, touchscreen flowmeter 
used during surgery with Transonic’s Flowprobes to 
measure, display, and document absolute volume flow 
in vessels and other derived parameters. The meter is 
highly configurable, but easy to use.

Available in EU and Japan Only 

Features
• Simple Plug & Play Operation: Turn on the 

power, plug in a Flowprobe, and measure flow.  

• User-friendly interface: touchscreen display with 
simple, intuitive navigation

• Scalable Hardware: Standalone meter with  
multiple mounting options and optional mobile 
cart/trolley, secondary surgeon display, printer 
shelf & printer

• Configurable Software: QuickFlow or Advanced 
Flow (coming soon) options allow the user to 
choose the software functionality that fits their 
workflows

• Guaranteed Probe Durability & Reliability:   
12 months or 75 uses 

Optimize Surgical Outcomes 
with FlowXL® Measurements



Surgery

FlowXL® Flowmeter

Configurable Software 
QuickFlow
Quick Flow software has limited functionality for simpler 
plug & play operation and no internal memory to save 
data.

1. Measure flow and display flow data and derived  
parameters

2. Capture and annotate snapshots

3. Print snapshots or export to USB drive

AdvancedFlow - Coming Soon
AdvancedFlow Software allows the user to measure flows 
and also save flow data in dedicated patient records.  

1. Patient Name and ID# Entry

2. Surgery Type and Vessel Name Entry

3. Multiple Surgeon Name Entry

4. Capture Snapshots or Recordings

5. Create Annotated Reports with Multiple Snapshots

6. Print Snaphots/Reports or Export to USB

7. Set up Admin and Operator Passwords and Permissions

8. Export Patient Records.

Specifications
METER DIMENSIONS
SIZE: 12.5”W x 9.25” H x 3.5”D 
(31.75cm W x 23.5cm H x 8.9cm D)
WEIGHT: 6.5 lbs. (2.9 Kg)

POWER SUPPLY
INPUT: 50-60 Hz; 100-240 VAC +10% 
(automatic voltage adjustment), Output: 
15VDC, 4A

DISPLAY
12.1” (30.7cm) color, active matrix 
capacitive touchscreen display

PORTS
Flowsensor Connectors(2), 
Mains Power (100-240VAC) input, 
Type A USB (2), 
Type B mini USB (1), 
DVI-D for secondary display, 
Auxiliary Input (1/4” phono connector) 
for ECG, Ethernet (not active on initial 
release)

PRINTER
P/N GP0003  - HP Deskjet 3760 for use 
in Europe

REGULATORY COMPLIANCE
Complies with acceptable standards 
for medical and electrical equipment 
(IEC60601-1). This Transonic® products 
is CE marked per 93/42EEC Annex II 
as amended by Directive 2007/47/EEC. 
Transonic® is an ISO13485:2016-certified 
facility.



Transonic’s Perivascular 
Flowprobes & Tubing 

Flowsensors

Surgery

The Largest Selection of Flowprobes Available

Transonic’s application-customized Flowprobes measure volume 
flow in blood vessels and grafts from 0.5 mm to 36 mm to: 

  • Quantify blood flow 

  • Identify technical problems early

  

Flowprobe Flyer(CV-500-fly-A4)Rev G 2022



Cardiac Flowprobes 
Coronary Artery Grafts •  Ascending Aorta
Transonic® Cardiac Flowprobes include FMC-Series Flowprobes for coronary artery bypass grafting surgery and 
COnfidence Flowprobes® for continuous measurement on great vessels with turbulent flows.

Pictured, from left to right, are 1.5 
mm, 2 mm, 3 mm and 4 mm coronary 
Flowprobes showing their blue Probe 
bodies, J-style reflectors and ultrasonic 
sensing windows.

FMC-Series Coronary Handle Flowprobes are available in sizes 1.5 mm to 4 mm. They feature a 
J-style reflector, designed for spot flow checks of coronary artery bypass grafts and an extended neck 
with a flexible end to reach coronary grafts even behind the heart. 

Flexible neck 
segment

Elongated curved neck

Probe handleProbe body

Coronary Flowprobes

Non-handle COnfidence Flowprobes®

COnfidence Flowprobes® (-AU-Series), designed with four transducers, provide highly accurate measurements in vessels with highly turbulent 
flows such as the ascending aorta. The Flowprobe’s slim, ergonomic profile creates a minimal footprint that fits in tight anatomical sites. The 
soft, pliable liner cushions and protects the vessel. Available in 17 sizes from 4 mm to 36 mm.

              28 mm                       24 mm                      20 mm                16 mm               14 mm           10 mm            8 mm        6 mm     4 mm

AU-Series COnfidence Flowprobes® consist of a Flowprobe 
shell and a single-use soft, flexible Ultrafit liner. This novel 
concept for ultrasonic signal coupling enables immedi-
ate, beat-to-beat flow measurements with a minimum of 
ultrasonic coupling gel. The form-fitting Ultrafit Liner slips 
into the transducer shell to encircle the vessel and keep 
the vessel in place. The liner cushions and protects the 
vessel. Liners are incrementally sized for an optimal fit on 
the target vessel.  

Ultrafit 
liner

Probe shell

4 mm COnfidence 
Flowprobe held between 
thumb and forefinger to 
demonstrate its miniature 
size.

AU-Series COnfidence Flowprobes® are used for 
extended measurements of portal flow during 
liver transplant surgery. New 4 mm and 6 mm AU 
Flowprobes are ideally suited for measurements of 
portal flow in pediatric liver transplant surgery.



Transonic’s spectrum of Vascular Flowprobes measure volume flows intraoperatively in vessels and grafts from 
1.5 mm to 14 mm to detect blood flow obstructions before leaving the operating room. In critical transplant 
surgeries, intraoperative flow measurements can guide surgical decisions to ensure vessel patency prior to 
closing. The ability to correct otherwise undetectable flow restrictions provides the surgeon with a unique 
opportunity to improve the outcome for his or her patient.

Vascular/Transplant Flowprobes 
Peripheral Vascular • Transplant • Carotid Endarterectomy

Vascular Handle Flowprobes 

FMV-Series 4 and 6 mm Vascular Flowprobes recommended for measuring hepatic arterial flow. Picture shows Flowprobe 
handle with size of Probe in mm, the Probe’s flexible neck for optimal positioning of the Probe around the vessel, the Probe 
body that houses the ultrasonic transducers, and the Probe reflector. Vessel is positioned within the Probe sensing window 
that is defined by the Probe body and its stationary reflector.

Probe body Handle

Reflector

Flexible neck

FME-Series Flowprobes in sizes 
1.5 to 10 mm sizes feature an 
L-shaped reflector that allows the 
probe to be slipped on and off a 
carotid artery easily, facilitating 
quick pre- and post-procedure 
measurements while protecting 
against dislodging of plaque dur-
ing application of the Flowprobe. 

Probe body

Flexible neckL-style 
reflector

Carotid Flowprobes 

AU-Series Flowprobes in sizes from 
4-16 mm sizes are ideal for measuring 
continuous flow in the portal vein during 
liver transplantation.

AU-Flowprobes for Transplant



Aneurysm Clipping • EC-IC Bypass • AVMs • Fistulas

Long bayonet neck intracranial Charbel Micro-Flowprobes®

 

are available in three sizes, 1.5 mm, 2 mm and 3 mm for aneurysm 
clipping, AVM  and dural fistula obliteration surgeries. -MB & -MR-Series Charbel Micro-Flowprobes® are designed to measure 
flow in major intracranial vessels of the Circle of Willis. Their long bayonet neck permits use under a surgical microscope and a  
flexible neck segment permits bending the Flowprobe as needed to most easily position the probe around the vessel.

Long bayonet neck

Cerebrovascular Flowprobes 

Transonic® Cerebrovascular (Charbel) Flowprobes® measure volume flow in intracranial and extracranial vessels 
during cerebrovascular flow preservation or flow augmentation surgeries. Intraoperative measurements of 
volume flow assure the integrity of cerebral flow or they alert the surgeon to dangerous flow deficits at a time 
when every minute counts. Available as single use (pre-sterilized MB, MB-S) or 16-use (MR, MR-S) flowprobes.

Probe head 
Close-up

Long bayonet neck

Reflector

Probe 
body

Flexible 
neck

Intracranial Flowprobes 

Short bayonet neck extracranial Charbel Flowprobes®

 

are avail-
able in three sizes, 3 mm, 4 mm and 6 mm for extracranial 
vessels such as the superior temporal artery during extracranial-
intracranial (EC-IC) bypass surgeries. Their short bayonet neck 
permits use under a surgical microscope and a flexible neck 
segment permits bending the Flowprobe as needed to precisely 
position the probe around the vessel.

Short bayonet neck

Side-by-side comparison between intracranial Charbel Micro-Flowprobes® and 
shorter neck extracranial Charbel Flowprobes®

. 

used during EC-IC bypass surgery.

Extracranial Flowprobes 

Intracranial/Extracranial Probe Comparison



Microsurgical Flowprobes 
Flaps • Reattachments
Transonic® Microsurgical Flowprobes measure volume flow in blood vessels or grafts from 0.5 to 4.0 mm 
diameter. Flow measurement in these vessels during microvascular procedures quantify flows in the smallest 
vessels in order to objectively assess the quality of the reconstruction or reattachment, guide better surgical 
decisions and give the surgeon the opportunity to correct otherwise undetectable flow restrictions before 
closing the patient. Due to extreme accuracy requirements, this Microsurgical Flowprobe Series is only 
available with the Optima Flowmeter.

Microvascular Flowprobe (-MU) Series including 0.7 mm, 1 mm, 1.5 mm, 2 mm, and 3 mm Flowprobes.

Microvascular Flowprobe (2 mm) showing handle and flexible probe neck for easy positioning of the Flowprobe around a vessel.

Flowprobe 
handle

Probe 
body

Flexible 
neck

Reflector

Side-by-side comparison of a 0.7 mm 
Flowprobe with a 25g. needle.Ultrasonic sensing windows of Microvascular 

Flowprobe (MU) Series. 

0.7 mm    1.0 mm     1.5 mm    2.0 mm       3.0 mm



Clamp-on Tubing Flowsensors

XL-Series Clamp-on Tubing Flowsensor

 

STOCK TUBING

Procedure
Cat # 

HQD / HS 
Series

TUBING (inches)
Inner          Wall 
Diameter    Thickness 

Tygon Stock Tubing: If using tubing of different 
diameter or type, please discuss tubing with  a 
customer service representative.

CAROTID SHUNTS 

2XL  3/32 x 1/32 Tygon ND 100-65; Tygon E-3603 

3XL 1/8 x 3/32 Tygon E-3603

4XL 1/8 x 1/16 Tygon ND 100-65; Tygon E-3603

5XL 3/8 x 1/16 Tygon ND 100-65; Tygon E-3603   

PED CPB, ECMO

6XL 1/4 x 1/16 Tygon ND 100-65; Tygon E-3603

7XL 1/4 x 3/32 Tygon ND 100-65; Tygon E-3603

8XL 3/8 x 1/16 Tygon ND 100-65; Tygon E-3603

ADULT CPB

HQD 9XL 3/8 x 3/32 Tygon ND 100-65; Tygon E-3603

HQD 10XL 1/2 x 1/16 Tygon ND 100-65; Tygon E-3603

HQD 11XL 1/2 x 3/32 Tygon ND 100-65; Tygon E-3603

Tubing Flowsensors measure 
the flow within flexible tubing 
with transit-time ultrasound 
technology. Used to verify flow 
in CP Bypass and ECMO circuits, 
Transonic Tubing Flowsensors 
can measure most non-aerated 
liquids including saline and buffer 
solutions, blood and water. No 
physical contact is made with the 
fluid media. 

Sensor size is determined by 
outer tubing diameter (see charts 
at right) and can be ordered in 
inches or metric sizes. 

Important: A sample of the 
tubing to be used with the Tubing 
Flowsensor must accompany 
a purchase order in order to 
calibrate the Flowsensor precisely.

Clinical Tubing Flowsensors will 
be calibrated for clinical use only: 
blood at 37 degrees Celsius.

XL SENSORS (INCHES)

CATALOG # 
HQD / HS 

Series

TUBING

ID 
Inches

Wall ThIckness

Inches

OD
Inches

2XL In sIzes 2Xl-5Xl raTIo of 
TubIng Wall ThIckness To oD 
musT noT eXceeD 1.5 for PVc; 
1:3 for sIlIcone

1/8

3XL 3/16

4XL 1/4

5XL 5/16

6XL 1/4 1/16 3/8

7XL 1/4 3/32 7/16

8XL 3/8 1/16 1/2

9XL 3/8 3/32 9/16

10XL 1/2 1/16 5/8

11XL 1/2 3/32 11/16

12XL 1/2 1/8 3/4

XL SENSORS (METRIC)

CATALOG # 
HQD / HS 

Series

OD 
mm

2XL-M4 4 mm

3XL-M5 5 mm

4XL-M6 6 mm

4XL-M7 7 mm

5XL-M8 7 mm

6XL-M9 8 mm

7XL-M10 9 mm

8XL-M12 10 mm

9XL-M14 12 mm

10XL-M16 14 mm

12XL-M20 20 mm

XL Tubing Flowsensors

Transonic Systems Inc. is a global manufacturer of innovative biomedical measurement 
equipment. Founded in 1983, Transonic sells “gold standard” transit-time ultrasound 
flowmeters and monitors for surgical, hemodialysis, pediatric critical care, perfusion, 
interventional radiology and research applications. In addition, Transonic provides 
pressure and pressure volume systems, laser Doppler flowmeters and telemetry systems.

Europe
Transonic Europe B.V. 
Tel: +31 43-407-7200
Fax: +31 43-407-7201
europe@transonic.com

USA/Canada
Transonic Systems Inc.
Tel: +1 607-257-5300
Fax: +1 607-257-7256
support@transonic.com

Asia/Pacific
Transonic Asia Inc. 
Tel: +886 3399-5806
Fax: +886 3399-5805
support@transonicasia.com

Japan
Nipro-Transonic Japan Inc.
Tel: +81 04-2946-8541
Fax: +81 04-2946-8542
japan@transonic.com




