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Successful and meaningful adoption starts with a well-executed implementation plan. With support from the Senzime team, 
this guide will help assist in the seamless introduction of the TetraGraph® quantitative train-of-four monitor, promote its ongoing 
utilization, and support patient safety goals..

Purpose
This guide supports your team’s 
implementation of the TetraGraph 
system, combining best practices 
from both educational and 
practical implementation 
approaches.

Background
TetraGraph provides quantitative 
train-of-four monitoring using 
EMG technology. It enables 
clinicians to reduce residual 
neuromuscular block, align with 
latest guidelines, and support 
best practices in perioperative 
care.

Quantitative train-of-four (TOF) 
monitoring is essential for 
improving patient safety and 
complying with ASA and ESAIC 
guidelines. These organizations 
recommend quantitative 
monitoring to prevent residual 
neuromuscular block (rNMB), a 
complication that can still occur 
even when using a reversal agent 
like sugammadex. In fact, without 
quantitative TOF monitoring,  
rNMB has been observed in up 
to 11.3% of deep block cases1. 
Achieving a TOF ratio greater 
than 90% at extubation has been 
shown to reduce pulmonary 
complications by 43% and shorten 
hospital stays by one day2.

Quantitative TOF monitoring  
also supports more precise 
dosing of reversal agents.  
In a study of 97 patients, 87% 
required less sugammadex 
than the recommended dose, 
and 13% required more3. In short, 
quantitative TOF monitoring  
helps to improve outcomes, 
enhances safety, and reduces 
costs, making it a key component 
of modern anesthesia care.

Introduction and overview
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Why quantitative train-of-four monitoring?
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The checklist below provides a high-level overview of the key components you’ll establish as part of your TetraGraph 
implementation program. As you move through each step in the next section, use this checklist to start outlining your team’s specific 
workflow and responsibilities. This structure will help ensure a clear, consistent process tailored to your facility—making the transition 
to quantitative TOF monitoring both smooth and successful.

Step 1:  
Assemble your implementation 
team

 �Identify project lead and 
internal champions

 �Assign roles: bedside clinicians, 
superusers, inventory support, 
biomed/IT

 �Schedule kickoff meeting with 
all stakeholders

 �Confirm contact details for 
Senzime support team

Step 2:  
Define clinical goals for adoption

 �Review ASA and ESAIC 
guidelines on quantitative  
TOF monitoring

 �Identify outcome goals 
(e.g., safety improvement, 
compliance, cost reduction)

 �Select metrics to track (TOF 
ratios, PPCs, reversal use, etc.)

 �Document baseline data if 
available

Step 3:  
Create a policy

 �Define patient populations and 
target procedures

 �Identify use locations (OR, PACU, 
IR, Cath Lab, ICU, ASC)

 �Determine which care area will 
go live first

 �Estimate monthly NMBA-related 
procedure volume

 �Review or draft institutional 
monitoring policies and/or 
reversal protocols

Step 4:  
Order equipment and complete 
supplies checklist

 �Confirm which TetraGraph 
model is being used (Classic or 
Next-Generation)

 �Order required accessories 
(cables, sensors, mounting 
hardware)

 �Prepare in-service tools (sensor 
placement cards, hang tags, 
badge buddies)

 �Verify all equipment is delivered, 
tested, and ready for go-live

Step 5:  
Establish clinical workflow

 �Define sensor placement 
responsibility

 �Set protocols for 
documentation/charting

 �Establish when and where 
monitoring begins

 ���Define handoff process from  
OR to PACU/ICU

 ���Outline mounting, cleaning,  
and restocking process

Step 6:  
Develop staff training plan

 ���Create training timeline 
(including eLearning/Senzime 
Academy, live sessions, videos)

 ���Identify who needs to complete 
training and by when

 �Launch internal awareness 
campaign ahead of training

 ���Track completion of 
competency checklists

 ���Plan for ongoing refreshers and 
onboarding of new staff

Step 7:   
Go-live checklist and post-launch 
follow-up

 �Ensure all equipment is in place 
and functional

 ���Confirm staff are trained and 
competency-verified

 �Verify IT/biomed have tested 
connectivity (if applicable)

 �Schedule a follow-up check-in 
after go-live

Step 8:  
Track and review outcomes 
metrics

 �Determine which metrics will  
be collected and who will  
report them

 �Define baseline and target 
benchmarks (e.g., TOF ratio  
≥ 0.90, extubation time, PPCs)

 �Use metrics to evaluate impact 
and adjust training or protocols 
as needed

 �Prepare for quarterly check-ins 
with the Senzime team

Your roadmap to successful implementation
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Department/Role Name Email Phone

Anesthesia Champion (1)

Anesthesia Champion (2)

CRNA/AA Champion

Anesthesia Tech/  
Anesthesia Tech Manager

Pharmacy

Clinical Educator

Biomedical Engineering

Supply Chain

IT/Connectivity

Project Manager

Senzime Market Development 
Manager (MDM)

Senzime Clinical Product 
Specialist 

1 2 3 4 5 6 7 8 9 10 1 1 12 13 14

Identify your project lead if different than the internal champion.  
Designate key team members involved in the rollout and ongoing support.

Step 1 | Assemble your implementation team

Assign responsibilities across 
key user types for long-term 
success:

Bedside Clinicians:  
Day-to-day monitor usage, 
sensor placement, and 
documentation

Superusers:  
Experts, train others, troubleshoot, 
FAQs

Restocking & Inventory Support: 
Maintain inventory, restock 
sensors, monitor expiration dates

Biomed/IT:  
Setup, maintenance, firmware, 
electronic health records (EHR) 
and device connectivity testing, 
order sets, and data reporting

Once your team is established, set 
up an initial meeting and include 
all relevant stakeholders.
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When identifying your clinical goals, consider this guiding question:  
When we return a few months after installation, what outcomes would you be satisfied with or consider a meaningful success? 

Step 2 | Define clinical goals for adoption

Check all that apply or define your custom goals:

 Improve patient safety by reducing residual neuromuscular block

 Meet guidelines for quantitative neuromuscular monitoring

 �Standardize TOF practices across departments by implementing a protocol  
(see example protocols in support and resources section)

 Support NMBA titration and reversal agent use

 Provide training and reference materials

 Improve EHR documentation via connectivity

 Custom:

These goals will not only  
help track progress but also 
allow us to tailor training  
and ongoing support to best 
meet your needs.
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Use this section to outline where and how TetraGraph will be used across your facility.  
This will help guide implementation planning, training, and supply management.

Step 3 | Create a policy

Define Patient Populations, Use Locations, and Estimated Volume

Patient Types: 
General anesthesia cases, high-risk patients  
(e.g., ASA III/IV, advanced age, comorbidities, frailty), and patients with 
specific considerations such as acetylcholinesterase deficiency

Medication-specific considerations:  
Procedures involving neuromuscular blocking agents (NMBAs) like 
rocuronium or vecuronium and/or reversal agents like neostigmine 
and sugammadex

Procedure types:  
Abdominal, thoracic, general surgery, orthopedic, robotic, and  
other NMBA-reliant procedures

Monitoring Locations:  
Main OR, Cath Lab, Interventional Radiology (IR), PACU, ICU,   
Ambulatory Surgery Center (ASC), etc.

Which care area will go live first? 

Charting:  
What are the requirements for documentation of TOF measurements 
and frequency whether automated or manual charting?

Will there be EHR protocols/order sets to help standardize the process?
For example, your institution could establish a protocol stating that 
any time a neuromuscular blocking agent (NMBA) or a reversal agent 
like sugammadex is ordered, the system will automatically trigger the 
inclusion of TetraGraph and TetraSens in the corresponding order set. 
This not only standardizes best practices but also removes variability, 
ensures compliance with guidelines, and seamlessly embeds 
quantitative monitoring into the clinical routine.

Estimated Volume:  
Projected number of NMBA-related procedures per month

Monthly estimate:

Review or draft monitoring, dosing, and reversal protocols  
(see example protocols in resources and support section)
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 Ensure all necessary components are available at go-live. 

Step 4 | Order equipment and complete supplies checklist

Item Description Product Code Quantity Suggested Inventory Needed

TetraGraph Classic Monitor SEN2001 1

Next-generation TetraGraph SEN2015 1

TetraCord 12 ft  
(included in SEN2015 and available separately) 

SEN2112 1

TetraSens Electrodes (Adult) SEN2012 20/box

TetraSens Pediatric Electrodes SEN2013 15/box

TetraSensitive Electrodes SEN2016 15/box

Pole Clamp (included in SEN2015 and available  
separately) and any Specialized Mounting Equipment

SEN2234 1

TetraHub (Connectivity Module) SEN2017 1

In-Service Materials e.g. Hang tags, sensor placement cards, badge 
buddies, etc. Check with Senzime team.
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From sensor placement to device cleaning and handoffs, this section helps your team clarify roles, timing, and logistics— 
ensuring TetraGraph is seamlessly embedded into daily anesthesia workflows with consistency and accountability.

Step 5 | Establish clinical workflow

Who will be responsible for placing the sensors on the patient?

When will the sensor/monitoring process be initiated?
Tip: Many institutions have found success placing the sensor during  
the pre-op assessment.

Who will connect the sensor to the TetraCord patient cable?

Which team members will be responsible for charting?

Where will sensors be stocked?

Where and how will the devices be mounted?

Will the devices always be plugged in while in use (recommended)?

What is the process for cleaning the TetraGraph monitor and patient cable 
after each patient case use, including proper cord management?

Will there be a defined handoff process between OR and PACU and/or ICU?

How will your facility handle damaged equipment?
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Step 6 | Develop staff training plan

 ��Establish training timeline

 ��Before initiating staff training, 
have the clinical champion 
launch an internal awareness 
campaign, either in person 
during grand rounds or through 
email, to build awareness and 
engagement.

 ��Determine how staff training  
will be tracked.

 ��Coordinate in-service 
training with Senzime using a 
combination of live sessions, 
eLearning/Senzime Academy 
modules, quick-start tools,  
and instructional videos.

 ��Complete competency 
check list (custom or Senzime 
provided)

 ��Outline annual training 
refresher plan for existing staff

 ��Identify the process for training 
new staff in the future.

�Note:  
Best practice is to have hands-
on training and competency 
completion finalized within two 
weeks of the go-live date.

Follow these guidelines to create a training plan that supports long-term adoption and clinical success.

Staff Group Training Format Scheduled Date(s) Trainer

Anesthesiologists

CRNAs and AAs

OR Nurses

Anesthesia Techs

Biomedical Team

IT/EMR Integration Team
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Step 7 | Go-live checklist and post-launch follow-up

Use this checklist to support your go-live: 

 ��Devices delivered, tested, and mounted

 ��Sensors stocked and accessible

 ��All anesthesia staff trained

 ��Biomed/IT team verified connectivity (if applicable)

 ��Post-launch meeting scheduled
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Step 8 | Track and review outcomes metrics

Track impact using baseline and target measures. 

Metric Baseline Target

TOF Monitor Usage Rate

Average TOF Ratio at Extubation (or Upon Arrival in PACU)

Time to Extubation and OR Exit

NMBA Dosing/Reduction

Reversal Agent Use/Reduction and Associated Cost Savings

Length of PACU stay (or Delays in PACU Discharge)

Admin of Sugammadex in the PACU

Postoperative Pulmonary Complications (PPCs including but not limited  
to hypoxemia, reintubation, pneumonia, aspiration, etc.)

Incidence of Recurarization

Unplanned ICU Admission

Readmission Post-Operative Complication-Related Hospital Readmission Rates

Patient-Reported Outcomes (postoperative satisfaction, sore throat, shortness 
of breath, or muscle weakness)

IT/EMR Integration Team
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Explore training resources, reference guides, and support materials to help you and your team succeed with confidence.

Resources and support

Support

At Senzime, we are committed 
to providing the highest level of 
customer support and fostering 
an open line of communication. 
Your modify to your Senzime 
field representative is available 
via phone or email to assist with 
any questions, training needs, or 
troubleshooting support.

In addition, your representative 
will follow up with you quarterly 
to ensure you have the supplies, 
tools, resources, and education 
needed for sustained, effective 
use of the TetraGraph system.

Other resources
• �Example protocols
• �TetraGraph Connectivity 

Downloadable Guides
• Competency checklist

IFU and Troubleshooting Guides
• �Next-generation TetraGraph
• �TetraHub
• �TetraGraph Classic

Senzime Contacts
Customer Support (Text Only): 
(314) 788-7400
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Senzime Academy  
eLearning access for staff 
(contact Senzime)

Sensor  
placement  
cards

Resources

Clinical/post sale support 

Ulnar Nerve 
Option 2

*ADM Abductor Digiti Minimi muscle | AP Adductor Pollicis muscle | FHB Flexor Hallucis Brevis muscle

Posterior Tibial Nerve 
Option 3

Visit Senzime.com/Support 
For more information, scan the QR code or  
text our customer support line: (314) 788-7400.

IN
FO

0118_2.0_US

Grounding

Hand 
1 cm Below  
the Wrist Crease

Foot 
Medial Malleolus

ADM*

Landmark

Stimulating Ulnar Nerve | Posterior Tibial Nerve

AP*

Option 1

FHB*

Demo/in-service  
case video

Level-of-Block Gauge™

Less  
Block

More 
Block

Acceptable recovery TOFR  ≥ 90%
Minimal TOFR  40-89%
Shallow TOFR  < 40%
Moderate TOFC  0-3
Deep PTC  1-20
Complete Block PTC  0

1. G. S. Murphy et al., Anesthesiology. 136, 345–361 (2022).

Next-Generation  
Quick Reference Guide

Hangtags 
ADULT 

 Sensor Placement

Quantitative  
Train-of-Four Monitor

In-service  
presentation

Proprietary 
Level-of-Block Gauge
TetraGraph uses our proprietary Level-of-Block Gauge, an 
innovation that evolved from our enduring dedication to 
precision-based patient monitoring. This essential component 
continues to raise TOF monitoring market standards in 
personalized anesthesia. 

Advancing Beyond the Twitch: Next-Generation TetraGraph TOF Monitor   |   18 October 2024   13

Large, high-
resolution, 
non-glare 
display—2.5x 
bigger for 
enhanced 
visibility

Next-Generation

ADVANCING 
BBeeyyoonndd  tthhee  
TTwwiittcchh

Badge  
buddy

TetraGraph  
Placement

Alcohol patient’s  
skin
Place sensor  
either in preop or 
before induction  
(if possible)
Press play  
button before 
muscle relaxant, 
after sedation  
(if possible)
Ensure signal 
strength is >5, 
remember  
Strive for 5!
Monitor  
throughout case
>90% TOFr before 
extubation

1

2

3

4

5

6

AP

ADM

Foot Placement

Quantitative  
TOF Value

Reversal Agent  
and Dose†

TOFr ≥ 90% Reversal not  
required

TOFr > 40% Neostigmine  
40 mcg/kg 
(Max 5 mg)*

TOFr < 40% 
TOFc 3, 2, or 1

Sugammadex  
2 mg/kg**

TOFc 0 
PTC ≥ 1 
PTC 0 (non-emergent)

Sugammadex  
4 mg/kg**

PTC 0 (emergent) 
Can’t intubate/ventilate

Sugammadex  
16 mg/kg**

†After Rocuronium or Vecuronium

* Neostigmine dosed on Ideal Body Weight; 
Neostigmine requires time to work; time reversal 
with expected extubation time. If ≥ 90% TOFr is 
not achieved in 15 minutes, dose with 2 mg/kg 
Sugammadex and confirm 90%

** Sugammadex dosed on Actual Body Weight. 

Reversal Management

Understanding EMG  
one-pager

Understanding EMG

70-90%:  
Subjective weakness, 
 decreased hypoxic 
 ventilatory response, 
�impaired�airway�reflexes�
 and upper airway 
 obstruction.
60%:  
Normal vital capacity  
can  be achieved.
40%:  
Limit of even experienced 
anesthesiologists to 
reliably  detect fade using 
subjective qualitative 
methods.
30%: 
Patients�can�sustain�five�
 second head lift.
10%: 
 Normal tidal volume can   
be generated.
PTC 10:   
Halfway to the return   
of a twitch.
PTC >2:   
Diaphragm movement   
can occur.
PTC 0:   
Complete block;  no 
diaphragm movement.

EMG  
Waveform

Bar  
Graph

TetraGraph®  
Level-of-Block Gauge™

TOF RATIO 100%

TOF COUNT 3

TOF COUNT 1

PTC 20

PTC 6

PTC 1

TOF RATIO 30%

TOF COUNT 2

TOF COUNT 0

PTC 10

PTC 2

PTC 0

ACCEPTABLE RECOVERY ≥90% 
MINIMAL 40-89%
SHALLOW <40%

DEEP PTC 1 -20

MODERATE TOFC 0 -3

COMPLETE PTC 0

TOC1

Clinical Evidence  
Bibliography Publications showing how  

quantitative TOF monitoring can  
help enhance outcomes and  
patient safety

TOC4

Year Author Title Summary Citation Link

2024 Leonardsen AL, 
Haugen AS,  
Raeder J, Finjarn 
TJ, Isern E, Aakre EK, 
Bruun AMG,  
Hennum K,  
Ramstad JP, Sand T, 
Monsen SA.

The 2024 revision of the 
Norwegian standard for the 
safe practice of anaesthesia

The Norwegian standard for the safe 
practice of anaesthesia was first published 
in 1991, and revised in 1994, 1998, 2005, 2010 
and 2016 respectively. It must be noted that 
this is a national standard, reflecting the 
specific opportunities and challenges in a 
Norwegian setting, which may be different 
from other countries in some respects.

Acta Anaesthesiol 
Scand. 2024 
Apr;68(4):567-574.

https://pubmed.ncbi.nlm.
nih.gov/38317613/

2024 Dobson G Guidelines to the Practice of 
Anesthesia-Revised Edition 
2024

The Guidelines to the Practice of Anesthesia-
Revised Edition 2024 (the Guidelines) were 
prepared by the Canadian Anesthesiologists' 
Society (CAS)

Can J Anesth 2024; 
71:8-54

https://pubmed.ncbi.nlm.
nih.gov/38253968/ 

2023 Stephan R. Thilen,  
Wade A. Weigel,  
Michael M. Todd,  
Richard P. Dutton,  
Cynthia A. Lien,  
Stuart A. Grant,  
Joseph W. Szokol,  
Lars I. Eriksson,  
Myron Yaster,  
Mark D. Grant,  
Madhulika Agarkar,  
Anne M. Marbella,  
Jaime F. Blanck,  
Karen B. Domino

2023 American Society 
of Anesthesiologists 
Practice Guidelines for 
Monitoring and Antagonism 
of Neuromuscular 
Blockade: A Report by 
the American Society of 
Anesthesiologists Task Force 
on Neuromuscular Blockade

Evidence-based practice guidelines 
recommending the use of quantiative 
neuromuscular monitoring and the use and 
dosing of antagonistic drugs to prevent 
residual neuromuscular block.

Anesthesiology. 
2023; 138:13–41

https://pubs.asahq.org/
anesthesiology/a 
rticle/138/1/13/137379/2023-
American-Society-of-
Anesthesiologists

2023 Fuchs-Buder T, 
Romero CS,  
Lewald H, Lamperti M, 
Afshari A,  
Hristovska AM, 
Schmartz D, 
Hinkelbein J,  
Longrois D, Popp M, 
de Boer HD,  
Sorbello M,  
Jankovic R, Kranke P

Peri-operative management 
of neuromuscular 
blockade: A guideline 
from the European Society 
of Anaesthesiology and 
Intensive Care

Updated guidelines from the ESAIC including 
the recommendation to use ulnar nerve 
stimulation and quantitative neuromuscular 
monitoring to exclude residual paralysis

Eur J Anaesthesiol. 
2023 Feb 
1;40(2):82-94

https://pubmed.ncbi.nlm.
nih.gov/36377554/

Guidelines recommending quantitative TOF monitoring

Clinical Evidence  
Bibliography

Connectivity  
guides

Quick reference  
guide

Stimulating

Recording

Grounding

Next Generation TetraGraph Quick Guide

Place Sensor
Prepare skin, place stimulating electrodes on ulnar nerve, attach recording electrode to Abductor  
Digiti Minimi (ADM) muscle or Adductor Pollicis (AP) muscle, and position grounding electrode away 
from recording electrode.

2

1

APADM
Foot  
Placement

senzime.com 

Connect Cable to Sensor
A quick, single click sound  
confirms a proper connection. 

Initiate PTC Mode
At Train of Four Count (TOFC) 0, Post Tetanic  
Count (PTC) mode can be initiated to monitor  
deep neuromuscular block. 

3

44

5



Press Auto Play Button 
Press auto play button  
before administering  
muscle relaxants for optimal 
sensor placement feedback.

Turn Off or Select  
New Patient

6

748 Hanley Industrial Court, St. Louis, MO, 63144

Turn on Monitor
If the monitor is not  
connected to power,  
ensure adequate battery  
charge. 

For additional support, visit  
Senzime.com/Support

INFO0098_v1.2_US


The monitor will auto-select  
optimal stimulus and set a signal 
strength. Strive for signal strength  
>5 mV indicated in green.  





TOC1

Clinical Evidence  
Bibliography Publications showing how  

quantitative TOF monitoring can  
help enhance outcomes and  
patient safety

Clinical Society 
Guidelines eBook

As the market leader in interoperability, TetraGraph 
provides hospitals and anesthesia providers with 
a future-ready solution that optimizes efficiency 
and standardizes neuromuscular monitoring 
across diverse healthcare environments. With a 
strong focus on flexibility and ease of integration, it 
connects with a wide range of monitoring systems, 
eliminating barriers to adoption and streamlining 
implementation. By connecting through TetraHub™, 
Senzime empowers clinicians with the tools they 
need to enhance perioperative care.

Required parts from Senzime 

Philips IntelliVue
TetraGraph® sets the standard for seamless 
integration in quantitative train-of-four (TOF) 
monitoring, offering unmatched connectivity 
across leading patient monitoring platforms. 
Designed to fit effortlessly into existing 
anesthesia workflows, its advanced interface 
ensures real-time, reliable data transmission, 
enhancing clinical decision-making and 
patient safety. 

CONNECT 
VIEW 

TRANSFER

SEN2015 
TetraGraph  

 SEN2017 
TetraHub

SEN2017*  
includes a 
DB9 extension 
cable 

*This is not needed for Philips Monitor Connection.

TetraGraph Connectivity Solutions

https://www.senzime.com/en/instructions-use
https://www.senzime.com/en/support

https://www.youtube.com/watch?v=SmRLgZAtsCE

https://pages.senzime.com/hubfs/Files%20used%20at%20senzime.com/Next-generation_TetraGraph/Next-generation_TetraGraph_Quick_Reference_Guide.pdf

https://www.senzime.com/en/support

https://www.senzime.com/en/support

https://pages.senzime.com/hubfs/Files%20used%20at%20senzime.com/Next-generation_TetraGraph/INFO0063%20Understanding%20EMG.pdf

https://www.senzime.com/en/elevate-your-practice/clinical-evidence-bibliography-supporting-quantitative-tof-monitoring

https://www.senzime.com/en/connectivity

https://www.senzime.com/en/support

https://www.senzime.com/en/elevate-your-practice/quantitative-tof-monitoring-your-guide-clinical-guidelines-and-expert
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Senzime.com/Implementation
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