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SUMMARY:
The goal of this protocol is to describe the use of esophageal temperature modulation to
counteract esophageal thermal injury from left atrial ablation for the treatment of atrial
fibrillation.

ABSTRACT:

Ablation of the left atrium using either radiofrequency (RF) or cryothermal energy is an effective
treatment for atrial fibrillation (AF) and is the most frequent type of cardiac ablation procedure
performed. Although generally safe, collateral injury to surrounding structures, particularly the
esophagus, remains a concern. Cooling or warming the esophagus to counteract the heat from
RF ablation, or the cold from cryoablation, is a method that is used to reduce thermal esophageal
injury, and there are increasing data to support this approach. This protocol describes the use of
a commercially available esophageal temperature management device to cool or warm the
esophagus to reduce esophageal injury during left atrial ablation. The temperature management
device is powered by standard water-blanket heat exchangers, and is shaped like a standard
orogastric tube placed for gastric suctioning and decompression. Water circulates through the
device in a closed-loop circuit, transferring heat across the silicone walls of the device, through
the esophageal wall. Placement of the device is analogous to the placement of a typical orogastric
tube, and temperature is adjusted via the external heat-exchanger console.

INTRODUCTION:

Left atrial ablation to perform pulmonary vein isolation (PVI) is increasingly utilized for the
treatment of atrial fibrillation®. The attainment of PVI can be achieved with radiofrequency (RF)
energy to burn atrial tissue or with direct application of cryothermal energy; however, collateral
damage to surrounding structures remains a risk with either method, with esophageal injury
being one of the most serious®“. The most extreme esophageal injury, atrioesophageal fistula
(AEF), remains challenging to prevent and diagnose, and carries a very high mortality>®.

A number of techniques have been utilized to reduce the risk of AEF, including reducing power
applied to vulnerable regions, monitoring luminal esophageal temperature (LET), deviating the
esophagus during ablation, and cooling or warming the esophagus’. Directly countering the
thermal energy delivered to the esophagus, primarily by cooling against the RF heating, has been
used in a variety of formats®16. An advantage to cooling during RF ablation or warming during
cryoablation is that a preventive approach to injury is taken, in contrast to temperature
monitoring, which involves a reactive approach (stopping ablation when temperature rises). The
reactive approach, although often used, may be of limited efficacy!’, with a recent review noting
that currently available discrete sensor probes, whether single or multiple, do not appear to
significantly reduce injury rates’. Cooling or warming also avoids the need for procedural pauses
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and device manipulation required with esophageal deviation techniques, which have been
reported to cause esophageal trauma and involve difficulties in use!®1°, A recent meta-analysis
of esophageal cooling for the purpose of protecting the esophagus during RF ablation found a
61% reduction in high-grade lesion formation in a total of 494 patients?°. A recent randomized-
controlled trial found a statistically significant 74% reduction in endoscopically identified lesions
when using a dedicated cooling device compared to standard LET monitoring?* .

The goal of this protocol is to demonstrate the use of esophageal cooling or warming during left
atrial radiofrequency or cryo-ablation using an esophageal temperature management device
(Figure 1).

PROTOCOL:

This protocol follows the guidelines of local institution’s human research ethics committee where
applicable.

1. Assessment prior to placement

NOTE: Under current U.S. labeling, there are no formal contraindications listed. In the case of
esophageal pathology, such as deformity, trauma, or recent ingestion of caustics or acidic
material, caution is advised.

1.1 Ensure that necessary equipment, such as the heat exchanger, the esophageal temperature
management device, and water-based lubrication, is available.

1.2 Attach the esophageal temperature management device to the heat exchanger via the device
connectors, and power on the unit, placing it in manual mode. Ensure that the water is flowing
through the esophageal temperature management device and confirm the absence of leaks.

2. Placement

2.1 Determine the appropriate insertion depth for the esophageal temperature management
device in similar manner to standard orogastric tube. Measure from the patient's lips to the
earlobe and from the earlobe to xiphoid process and note this depth on the device (Figure 2).

2.2 Use water-soluble lubricant to lubricate the esophageal temperature management device
generously, at least 15 cm, and up to 25 cm of the distal end (Figure 3).

NOTE: Patients are typically under general inhalational anesthesia (for example, using
sevoflurane), but may also be under intravenous anesthesia (for example, using propofol), or in
some cases under conscious sedation (for example, using meperidine or midazolam).

2.3 If possible, extend the patient’s head to further facilitate insertion of the esophageal
temperature management device using gentle pressure applied posteriorly and downwards, past
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the oropharynx and into the esophagus. Lifting the mandible anteriorly may assist passage of the
device, as might a reduction of pressure in the ETT cuff if overinflated. Apply light pressure on
the device as needed to reach the desired depth of placement. (Figure 4).

2.4 If needed, determine placement location by fluoroscopy to check if the tip of the device is
below the diaphragm (Figure 5).

2.5 Secure the water hoses and device to avoid accidental dislodgement; a common method is
to place the connecting hose under the patient’s left foam armrest.

2.6 If stomach decompression is desired, connect the central lumen to low-intermittent suction
using standard suction tubing.

3. Temperature modulation — RF ablation

3.1 Ensure that the heat exchanger is set to manual mode and the appropriate water
temperature is set. For example, on one typical heat exchanger, press the Temp Control button,
then use the up/down arrows to select the target water temperature. Once the digital display
shows the target temperature desired, initiate water flow by pressing the Manual Control
button. A typical target is 4 °C water temperature when performing radiofrequency ablation at
the posterior left atrial wall.

3.3 In order to anticipate the time needed for the heat exchanger to reduce temperature, use a
water temperature setpoint of roughly 14 °C for initial insertion in RF cases while awaiting
transseptal puncture. After transseptal puncture, and approximately 7-10 minutes before
application of RF energy to the posterior atrial wall, change the water temperature setpoint to 4
°C (in manual mode).

NOTE: For additional anti-inflammatory effects of cooling which may reduce gastroparesis or
chest pain post-procedure, operators may maintain the water temperature setpoint at 4 °C for
20 minutes after the completion of posterior wall ablation, at which point the machine can be
turned off.

4. Temperature modulation — cryoablation

4.1 For cryoablation, use a water temperature setpoint of 42 °C (typical).

4.2 Set this water temperature shortly after placement (placing while cold is generally easier due
to increased device stiffness), and continue throughout the case, providing additional patient
warming to counter the systemic cooling effect of the cryoablation.

5. Patient temperature monitoring

NOTE: Because the temperature in the esophagus is modulated by the presence of an esophageal
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heat transfer device, a different location is necessary for patient temperature measurement.
Options for patient temperature measurement include nasopharyngeal thermometer (ensure
that the depth is less than 10 cm), Foley temperature sensor, rectal temperature sensor,
tympanic membrane thermometer, or forehead thermometer (including zero-flux
thermometry).

5.3 To maintain patient temperature when using esophageal cooling, use supplemental warming
modalities, such as warming blankets or head covers if needed. During esophageal warming
when performing cryoablation, the patient temperature will usually stay in a normothermic
range.

6. Troubleshooting

6.1. Ensure that no blockage of water flow occurs, and that the water paddle wheel, if present,
is continuously spinning, or the low-flow alarm is not activated.

6.2. Blockage of water flow in the system will cause the paddle wheel to stop spinning and an
occlusion alert on the external heat exchanger Stop treatment and determine the location and
cause of obstruction. If necessary, remove and replace the esophageal temperature management
device.

6.3. Confirm water flow at correct temperature by checking setpoint and touching device to
ensure adequate pressure (device will be firm) and appropriate temperature.

7. Removal of device

7.1 Press the appropriate button to pause water flow; this may be labelled “Monitor” or “Temp
Set”, but may vary by model.

7.2 If present, close clamps on the hose set and/or device tubing, and withdraw the device from
the patient by gently pulling anteriorly in a similar manner to standard orogastric tube removal.

7.2 Power down the heat exchange unit via the power switch prior to unplugging from wall
power.

7.3 Disconnect the water hose connectors from the device and dispose as per institutional policy
(typically via contaminated waste container).

REPRESENTATIVE RESULTS:

A large number of patients have been studied using esophageal cooling via direct instillation of
cold liquid into the esophagus during RF ablation (for example, by injecting a 20 mL bolus of ice-
cold saline via orogastric tube into the upper esophagus when the LET increased by 0.5 °C above
baseline). The findings of a meta-analysis of existing studies using this technique is summarized
in Figure 6%°.
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Data from a randomized-controlled clinical trial evaluating a dedicated cooling device were
recently presented, and are summarized in Table 12!, Ablation parameters for the control and
treatment arms, respectively, were as follows: RF duration, 14.1 versus 14.5 minutes; average
force, 19.1 versus 17.8 grams, maximum RF power, 33.9 versus 34.1 W, and average ablation
index, 394 versus 384, with all differences non-significant. All patients had PVI with additional
lesion sets when required. At the time of presentation, no difference in recurrence rate of atrial
fibrillation at 6 months was found between the two groups (3/22 in control group, 2/17 in
treatment group).

Example RF ablation result:

A 59-year-old female with a past medical history of hyperlipidemia, diabetes, and recurrent
paroxysmal atrial fibrillation presented for an RF ablation procedure. An esophageal heat transfer
device circulating 14 °C water was placed in the esophagus, with the setpoint reduced to 4 °C
after transseptal puncture, approximately 8 minutes before the start of ablation. The ablation
was performed using a three-dimensional mapping system and a 3.5 mm irrigated ablation
catheter for segmental pulmonary vein isolation. A setting of 30 W on the posterior aspect of the
pulmonary veins, with up to 40 W on the anterior was used, with duration of up to 20 seconds.
PVI as well as linear posterior wall isolation (Box lesion) was performed. Patient temperature was
measured via nasopharyngeal probe placed less than 10 cm into the nares, with patient start
temperature of 36.4 °C, and end temperature of 36.1 °C. Approximately 20 minutes after
completion of ablation on the posterior wall, the esophageal heat transfer device setpoint was
raised to 40 °C to provide patient warming while access sheaths were removed and vascular
closure was completed. Endoscopy performed the following day as part of a research protocol
demonstrated no esophageal lesions.

Example cryoablation result:

A 68-year-old male with past medical history of hypertension and increasing episodes of
paroxysmal atrial fibrillation presented for cryoballoon ablation. An esophageal heat transfer
device circulating room temperature (22 °C) water was placed in the esophagus. Once placed,
the setpoint temperature was raised to 42 °C. Ablations were performed with a cryoballoon
system. Initial patient core temperature was measured at 36.3 °C via Foley catheter temperature
sensor. Temperatures in the esophagus were measured with a single-sensor temperature probe
(routine use of a temperature probe device co-located with the heat transfer device is not
recommended, as the optimal benefit is obtained with full contact between heat transfer device
and esophageal mucosa, but is described here to show the effect on preventing excessive
temperature decreases). Beginning with cryoablation at the left superior pulmonary vein, the
initial esophageal temperature measured was 38.6 °C and reached a nadir of 36.4 °C during the
cryoablation. Nadir balloon temperature was -51 °C. Block was obtained in under 30 seconds,
with a single 180 second freeze performed. At the left inferior pulmonary vein, the beginning
temperature was 38.5 °C and reached a low of 38.0 °C after two cycles of treatment (a bonus
freeze of 120 seconds was performed because of delay in obtaining block on initial freeze until
70 seconds in). Nadir balloon temperature was -48 °C. In the right superior pulmonary vein, initial
esophageal temperature was 38.4 °C, remained unchanged through two cycles, and ended at
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38.5 °C. Nadir balloon temperature was -47 °C. Finally, in the right inferior pulmonary vein, initial
esophageal temperature was 38.9 °C and reached a nadir of 38.8 °C throughout two cycles of
treatment. Nadir balloon temperature was -39 °C. Patient temperature at the end of the
procedure was 36.0 °C, and all cryoballoon treatments maintained esophageal temperature well
above common stopping thresholds (15 °C to 25 °C).

FIGURE AND TABLE LEGENDS:

Figure 1. Image of esophageal temperature management device in-situ (with permission from
Attune Medical).

Figure 2. Measurement of the appropriate insertion depth for the esophageal temperature
management device. This is performed by extending the device from the patient's lips to the
earlobe and then from the earlobe to the tip of the xiphoid process, and then marking the
insertion depth on the device.

Figure 3. Lubrication of the device. Lubrication of the esophageal temperature management
device, generously applying approximately lubricant to 25 cm of the distal end with water-soluble
lubricant.

Figure 4. Advancement of the device with light pressure, until the required length of tube has
been inserted.

Figure 5. Fluoroscopic image demonstrating the tip of the device below the diaphragm.

Figure 6. Summary of data from meta-analysis of studies on esophageal cooling utilizing direct
liquid instillation.

Table 1. Summary of primary outcome of randomized-controlled study of dedicated
esophageal cooling device.

DISCUSSION:

Modification of the placement procedure may be necessary by crimping the water outflow tube,
increasing the stiffness of the heat exchange device during placement. The identification of which
connecting tube is water outflow can be performed by crimping either tube and examining to see
which causes the device to stiffen, and which causes the device to soften. Crimping the inlet tube
will decrease water inlet flow and soften the device, crimping the outlet will increase water
backpressure and stiffen it.

Limitations of this method of esophageal temperature modulation to counteract thermal injury
from left atrial ablation include the inherent heat-transfer limitation of any technology. Although
whole-body temperature modulation can be achieved with esophageal heat exchange, there is
still the potential to overcome this heat transfer capacity if sufficient energy is utilized in ablation.
As such, changes from standard ablation parameters are not recommended, and usual ablation
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technique should be maintained. In general, the device is utilized in patients that are
endotracheally intubated; however, a number of sites utilize this protocol in patients under
conscious sedation without difficulty?2. Finally, there remains some uncertainty as to the factors
necessary for fistula formation, and aspects beyond energy exchange may be involved.

The use of direct esophageal temperature modulation to prevent esophageal injury during atrial
ablation has been used in various forms over the last several years. The most common use has
been in cooling during RF ablation, using either balloon devices or direct instillation of cold fluid®
15 More recent use has focused on warming to counteract cryothermal injury during
cryoablation?326, Use of a dedicated esophageal heat transfer device such as described in this
protocol offers the advantage of targeting specific temperatures in the esophagus while avoiding
the significant risks and logistical workload of direct instillation of free liquid into the Gl tract.

Future applications of this method include the leverage of the known protean effects of patient
temperature modulation, in particular temperature reduction?’?®, Given the well-described
protective effects of hypothermia on injured neurons, an additional application may involve the
reduction of post-operative cognitive dysfunction?32. Recent data in the burn literature
reviewing 2,495 patients highlight the importance of cooling thermal injury in reducing burn
depth, grafting, and operative requirements, noting that the mechanisms involve more than just
dissipation of heat, but also the alteration of cellular behavior through decreasing release of
lactate and histamine, stabilizing thromboxane and prostaglandin levels, and inhibiting kallikrein
activity33. If similar mechanisms of action are involved in the esophagus, additional benefits to
surrounding structures might be anticipated. Preliminary findings and anecdotal data suggest
that the anti-inflammatory effects of cooling may reduce infarct size after certain subsets of
myocardial injury, renal dysfunction after transplantation, the occurrence of post-operative
pericarditis, and the rate of post-procedure gastroparesis3+3’.

Critical steps include ensuring (a) proper placement of the heat transfer device (b) proper water
temperature setpoint, and (c) continual water circulation through the heat transfer device.
Proper placement of the device is readily confirmed with fluoroscopy, with particular attention
towards the epigastric region near where the tip of the heat exchange device is expected to
terminate. Water temperature is easily adjusted on the heat exchanger console, keeping in mind
that up to 7-10 minutes may be needed for the circulating water to attain the setpoint
temperature from the starting temperature. Continual water circulation is necessary for the
device to properly transfer heat. Water circulation can be confirmed by visualization of the
spinning water-flow paddle wheel present on some heat exchanger models. On heat exchanger
models that lack a water-flow paddle wheel, an alarm will trigger when flow is obstructed. A
potential cause of water flow obstruction is improper placement of the heat exchange device (if
placed too deep, causing bending/kinking of the tube in the distal stomach, or in rarer cases, if
allowed to coil up and bend in the oropharynx or proximal esophagus during placement).
Troubleshooting in this case involves a simple visualization under fluoroscopy to determine
placement level and adjusting as needed.
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Catalog Number
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Comments/Description
Compatible heat-exchanger with the ECD02
Compatible heat-exchanger with the ECD02
Device compatible with Gaymar/Stryker Medi-
Therm Il and Stryker Altrix Precision
Temperature Management System
Device compatible with Cincinnati SubZero
Blanketrol Il and Cincinnati SubZero
Blanketrol IlI
Compatible heat-exchanger with the ECDO1

Compatible heat-exchanger with the ECDO1

Standard water-soluble lubricant used to ease
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Rebuttal Letter Click here to access/download;Rebuttal Letter;Response to
Reviewers - JOVE 60733.docx

Editorial Comments:

« Please take this opportunity to thoroughly proofread the manuscript to ensure that there
are no spelling or grammatical errors.

We have thoroughly proofread the manuscript to ensure that there are no spelling or
grammatical errors.

« Textual Overlap: Significant portions show significant overlap with previously published
work. Please re-write lines 123-151, 212-224 avoid this overlap.

We have re-written lines 123-151, and lines 212-224, to avoid overlap with previously
published work.

* Introduction: Please expand your Introduction to include the following: The advantages
over alternative techniques with applicable references to previous studies; Description of the
context of the technique in the wider body of literature; Information that can help readers to
determine if the method is appropriate for their application.

We have now expanded the Introduction to include advantages over alternative techniques
with applicable references to relevant studies, which puts the technique in context in the body
of literature around esophageal protection. We have additionally included recent studies and
reports showing the protective effects of the described technique to further allow readers to
determine if the method is appropriate for their application.

* Protocol Detail: Please note that your protocol will be used to generate the script for the
video, and must contain everything that you would like shown in the video. Please add
more specific details (e.g. button clicks for software actions, numerical values for
settings, etc) to your protocol steps. There should be enough detail in each step to
supplement the actions seen in the video so that viewers can easily replicate the protocol.

We have added more specific details to the protocol steps accordingly.

1) 2.3: Is the patient sedated? If so, mention drugs used.

We have included additional details on sedation, general anesthesia, and drugs typically used.

2) 6.1: how?

We have removed this sentence, as it was redundant to section 2.3, and not as relevant in
troubleshooting for this application.

* Results: Please present some of your results in graphical format, e.g., figure or table.
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We have now included results from published or presented studies on esophageal cooling or
warming in the Results section, with the addition of one Figure and one Table.

« Discussion: JoVE articles are focused on the methods and the protocol, thus the
discussion should be similarly focused. Please ensure that the discussion covers the
following in detail and in paragraph form (3-6 paragraphs): 1) modifications and
troubleshooting, 2) limitations of the technique, 3) significance with respect to existing
methods, 4) future applications and 5) critical steps within the protocol.

We have reorganized the Discussion accordingly.

« References: Please spell out journal names.

We have revised the References to spell out full journal names.

« Commercial Language:JoVE is unable to publish manuscripts containing commercial
sounding language, including trademark or registered trademark symbols (TM/R) and the
mention of company brand names before an instrument or reagent. Examples of
commercial sounding language in your manuscript are ensoETM,

1) Please use MS Word's find function (Ctrl+F), to locate and replace all commercial
sounding language in your manuscript with generic names that are not company-specific.
All commercial products should be sufficiently referenced in the table of materials/reagents.
You may use the generic term followed by “(see table of materials)” to draw the readers’
attention to specific commercial names.

We have removed all instances of ensoETM, including from Figures.

« If your figures and tables are original and not published previously or you have already
obtained figure permissions, please ignore this comment. If you are re-using figures from a
previous publication, you must obtain explicit permission to re-use the figure from the
previous publisher (this can be in the form of a letter from an editor or a link to the editorial
policies that allows you to re-publish the figure). Please upload the text of the re-print
permission (may be copied and pasted from an email/website) as a Word document to the
Editorial Manager site in the "Supplemental files (as requested by JoVE)" section. Please also
cite the figure appropriately in the figure legend, i.e. "This figure has been modified from
[citation]."

We have obtained figure permissions, but note that variations of some figures have also
appeared in print in an earlier work published by JoVE.




Comments from Peer-Reviewers:

Reviewers' comments:
Reviewer #1:

Manuscript Summary:

Esophageal injury during either radiofrequency or cryo thermal ablation to achieve
pulmonary vein isolation in the treatment of atrial fibrillation is a rare complication but
carries extremely high morbidity and mortality. A proposed method for reducing the risk of
esophageal injury is to counteract eating or cooling of the esophagus during ablation in the
posterior left atrium this manual script describes a novel intra esophageal device to control
local esophageal temperature during ablation. It also describes how the use of this device
would look in practice with either radiofrequency or cryo thermal ablation. | feel this article
does a excellent job explaining the thinking behind esophageal temperature modulation
during ablation as well as the practical considerations surrounding the use of the device
during a procedure.

Major Concerns:
| have no major concerns regarding this manuscript

Minor Concerns:

Most of my concerns may or may not be germane to this particular manuscript which
principally discusses the function and design of this device as well as the practical
considerations of its use. However, | feel it will be challenging to prove that techniques to
prevent esophageal injury during atrial fibrillation ablation are effective given that severe
esophageal injury is a high consequence but low incidence complication of ablation. As such
it would be almost impossible to adequately power study to prove that any technique
prevents esophageal atrial fistula per se and surrogate end-points such as post procedure
endoscopy to evaluate for esophageal lesions will need to be used. | appreciate that the
authors include the caution that standard ablation technique should be employed so that
operators do not deliver excessively aggressive ablation energy to tissue adjacent to the
esophagus .

Thank you for your review of our manuscript, and the supportive comments above. We agree
that indeed, powering a study for fistula development as an end-point will require tens of
thousands of patients. Fortunately, the general consensus that high-grade lesions are the
precursor to fistula formation allows us to rely more heavily on surrogate end points of
esophageal injury, with particular attention to high-grade lesions. We have now included



additional background and newer data on this aspect in the manuscript.
Reviewer #2:

Manuscript Summary: Esophageal warming and cooling devices have utility in temperature
maintenance during catheter ablation of left atrial arrhythmia (both heat and cold). This
manuscript attempts to describe the utility and usage of one of these devices. The authors
have written a well-described manuscript.

Major Concerns:

As these are two case studies, please describe the catheter ablation parameters in more
detail. RF parameters should include power (W), duration of ablation, and a description of
the ablation strategy (PVI only?). The cryo parameter should include nadir balloon temp,
duration of ablation, and number of ablations at each PV. This will help to better
understand the conditions for temp change/control of the esophageal device.

We have now included more data from a recently presented study to provide further details on
a larger number of patients in addition to the two example cases, and have added further
detalils on the two example cases as suggested.

Minor Concerns:

Please review for small typing errors. Anesthesia does not need to be capitalized. "One may
also need to have Anesthesia remove air from ETT cuff if overinflated and causing
obstruction. Advance the device with light pressure until the required length of tube has
been inserted. (Figure 4)."

We have reviewed for typos, and made corrections as identified.
In the limitations or discussion, the authors need to discuss (briefly) that AE fistula formation

is not solely an energy exchange complication but that there are other factors involved (e.g.,
mis-match repair).

We have now included mention in the Limitations that other factors may be involved in fistula
formation.

Reviewer #3:
Manuscript Summary:

This is a description of a new predicted to reduce thermal injury during LA ablation. The
article appears to have been prepared in part by the manufacturers with in-depth



knowledge of the product. Only 2 cases are reported, thus any comments regarding clinical
benefit are extremely premature.

Major Concerns:

As is the case in most techniques used to help prevent esophageal injury during LA ablation,
the limitation is the lack of a very large cohort with a minimum follow-up of 60 days. None-
the-less, the product is intriguing and worthy of further evaluation.

Thank you for your review and supportive comments. To better address this concern, we have
now included more data in the Representative Results, including a recently published meta-
analysis of almost 500 patients, and data from a randomized-controlled clinical study recently
presented, both of which include longer-term follow up.

Minor Concerns:
None
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Title of Article:

Cooling or warming the esophagus to reduce esophageal injury during left atrial
ablation in the treatment of atrial fibrillation

Author(s):

Jason Zagrodzky, Mark Gallagher, Lisa Leung, John MacGregor, Tiffany
Sharkoski, Pasquale Santangeli, Cory Tschabrunn, Jose M. Guerra, et al.

ltem 1: The Author
http://www.jove.com/publish) via:

Standard Access

Item 2: Please select one of the following items:

elects to have the Materials

be made available

Open Access

The Author is NOT a United States government employee.

The Author is a United States government employee and the Materials were prepared in the
course of his or her duties as a United States government employee.

EThe Author is a United States government employee but the Materials were NOT prepared in the
course of his or her duties as a United States government employee.

ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: "Agreement" means this Article and
Video License Agreement; "Article" means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; "Author"
means the author who is a signatory to this Agreement;
"Collective Work" means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
"CRC License" means the Creative Commons Attribution 3.0
Agreement (also known as CC-BY), the terms and conditions
of which can be found at:
http://creativecommons.org/licenses/by/3.0/us/legalcode
; "CRC NonCommercial License" means the Creative
Commons Attribution-NonCommercial 3.0 Agreement (also
known as CC-BY-NC), the terms and conditions of which can
be found at: http://creativecommons.org/licenses/by-
nc/3.0/legalcode; "Derivative Work" means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; "Institution" means the
institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; "JOVE" means Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; "Materials" means the Article
and / or the Video; "Parties" means the Author and JoVE;
"Video" means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
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affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion
of the Article, and in which the Author may or may not
appear.

2. Background. The Author, who is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and (c) to license others to do
any or all of the above. The foregoing rights may be
exercised in all media and formats, whether now known or
hereafter devised, and include the right to make such
modifications as are technically necessary to exercise the
rights in other media and formats. If the "Open Access" box
has been checked in Item 1 above, JoVE and the Author
hereby grant to the public all such rights in the Article as
provided in, but subject to all limitations and requirements
set forth in, the CRC License. If the "Standard Access" box

For questions, please contact us at submissions@jove.com or +1.617.945.9051.

(as described at
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has been checked in Item 1 above, JoVE and the Author
hereby grant to the public all such rights in the Article as
provided in, but subject to all limitations and requirements
set forth in, the CRC NonCommercial License.

4. Retention of Rights in Article. Notwithstanding
the exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the
non-exclusive right to use all or part of the Article for the
non-commercial purpose of giving lectures, presentations
or teaching classes, and to post a copy of the Article on the
Institution's website or the Author's personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE's copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

5. Grant of Rights in Video - Standard Access. This
Section 5 applies if the "Standard Access" box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video - Open Access. This
Section 6 applies only if the "Open Access" box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JOVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
7. Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum
rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
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such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Protection of the work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author's name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JoVE Discretion. If the Author requests the
assistance of JOVE in producing the Video in the Author's
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JoVE may, in its sole
discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole

For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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discretion andwithout giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author's institution as necessary to make the Video,
whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

12. Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any
and all claims, costs, and expenses, including attorney's
fees, arising out of any breach of any warranty or other
representations contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney's fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author's or the Author's institution's
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contaminationdue to
the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or

ARTICLE AND VIDEO LICENSE AGREEMENT - UK

decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author's expense. All indemnifications provided herein
shall include JoVE's attorney's fees and costs related to said
losses or damages. Such indemnification and holding
harmless shall include such losses or damages incurred by,
or in connection with, acts or omissions of JoVE, its
employees, agents or independent contractors.

13. Fees. To cover the cost incurred for publication,
JoVE must receive payment before production and
publication of the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement is required per submission.
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