Journal of Visualized Experiments

Step-by-step stapedotomy through transcanal exclusive endoscopic approach
--Manuscript Draft--

Article Type: Methods Article - Author Produced Video
Manuscript Number: JoVEG3061R2
Full Title: Step-by-step stapedotomy through transcanal exclusive endoscopic approach
Corresponding Author: Giulia Molinari
ITALY

Corresponding Author's Institution:
Corresponding Author E-Mail: dr.giuliamolinari@gmail.com
Order of Authors: Marella Reale
Ignacio Javier Fernandez
Livio Presutti
Giulia Molinari
Additional Information:

Question Response

Please specify the section of the Medicine
submitted manuscript.

Please indicate whether this article will be Standard Access ($1400)
Standard Access or Open Access.

Please confirm that you have read and | agree to the Author License Agreement
agree to the terms and conditions of the

author license agreement that applies

below:

Please confirm that you have read and | agree to the Video Release
agree to the terms and conditions of the
video release that applies below:

Please provide any comments to the
journal here.

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation


https://www.jove.com/files/Article_License_Agreement_1-29-21.pdf
https://www.jove.com/files/Video_Release_1-29-21.pdf

Manuscript Click here to access/download;Manuscript;63061_R2_RE.docx 2

1  TITLE:

2 Step-by-Step Stapedotomy through Transcanal Exclusive Endoscopic Approach

3

4 AUTHORS AND AFFILIATIONS:

5 Marella Reale?, Ignacio Javier Fernandez?, Livio Presutti?, Giulia Molinari?

6

7  'Department of Otolaryngology-Head and Neck Surgery, University Hospital of Modena, Modena,

8 Italy.

9 2Department of Otolaryngology Head and Neck Surgery, IRCCS Policlinico S.Orsola-Malpighi,
10  Alma Mater Studiorum University of Bologna, Bologna, Italy.
11
12  Corresponding author:
13 Giulia Molinari (giulia.molinari8@unibo.it)
14
15  Email Addresses of Co-authors:
16  Marella Reale (realemarella@gmail.com)
17  Ignacio Javier Fernandez (Ignacio.fernandez@aosp.bo.it)
18  Livio Presutti (livio.presutti@unibo.it)
19  Giulia Molinari (giulia.molinari8@unibo.it)
20
21  KEYWORDS:
22  stapes; endoscopic ear surgery; endoscopic stapes surgery; stapedotomy; otosclerosis; otology;
23 endoscopic view; surgical setting; transcanal
24
25 SUMMARY:
26  The aim of this article is to provide a step-by-step method for endoscopic stapes surgery from
27  operating room setting and patient positioning to post-operative care. This work would represent
28 a guide for any otologic surgeon who is willing to treat otosclerosis with endoscopic transcanal
29 technique.
30
31  ABSTRACT:
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33 of middle ear pathologies, including otosclerosis. Several studies comparing traditional
34  microscopic and endoscopic stapes surgery have reported similar hearing results and an overall
35 low rate of complications. The endoscope has unraveled its full potential in demanding settings
36  of stapes surgery, such as unfavorable anatomy of the oval window niche or revision cases.
37 Reduced manipulation of the chorda tympani and low rate of post-operative dysgeusia are
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39
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narrow space of the ear canal may represent an issue during the elevation of the tympano-meatal
flap, possibly discouraging the surgeon since the preliminary steps of surgery. Following
appropriate technique to raise the flap and the collaboration with the anesthesiology team in
keeping the blood pressure low guarantee an adequate bleeding control in most cases.

The aim of this article is to describe the entire surgical procedure of a transcanal exclusive
endoscopic stapedotomy, from operating room set up and patient positioning to post-operative
care. A step-by-step description of the surgical maneuvers with technical hints is reported, to
guide the surgeon across the procedure and allow any ear surgeon to perform stapes surgery
endoscopically.

INTRODUCTION:

The use of the endoscope in ear surgery has gradually increased since its first application in the
1990s, to treat a variety of middle ear pathologies, including otosclerosis®. As compared to the
microscope, the endoscope guarantees a wide field of exposure, high magnification and
resolution images, reduced bone removal and a significantly improved quality of life after
surgery®™,

The use of one hand has been mentioned as a limitation of the endoscopic technique, especially
in functional procedures such as the stapes surgery>®. However, a growing number of papers
have shown that endoscopic stapes surgery (EStS) is feasible, safe, and has favorable outcomes,
similar to the traditional stapedotomy’®. Moreover, the endoscope has unraveled its full
potential especially in patients with unfavorable anatomy or in revision cases, representing a
valuable tool to support the surgeon in these demanding settings®'°. Limited manipulation of the
chorda tympani and low rate of post-operative dysgeusia are further benefits of this technique?!?.

EStS could be challenging for surgeons who do not have much experience in the use of the
endoscope. The problem of sharing the surgical field between the endoscope and the operating
instruments could be easily overcome if proper instruments handling is understood. One-handed
bleeding control in the narrow space of the external auditory canal (EAC) and the tympanic cavity
could be frustrating for a novice surgeon'?'3, Moreover, it is important to properly position the
patient and set up the operating room in order to guarantee a comfortable setting for the
surgeon across the entire operation.

The aim of this article is to show the surgical procedure of a transcanal exclusive endoscopic
stapedotomy, from operating room set up and patient positioning to post-operative care. A step-
by-step description of the procedure is reported, to allow any ear surgeon to understand and
possibly reproduce such intervention.

We report the case of a 56-year-old female who underwent right transcanal EStS for bilateral
otosclerosis. The patient reported slowly progressing and bilateral hearing loss (HL), without
vertigo or tinnitus. While the right otoscopy was normal, the audiometric test demonstrated a
right moderate mixed HL, with a mean preoperative bone conduction-pure tone average (BC-
PTA) of 10 dB, a mean preoperative air-conduction pure tone average (AC-PTA) of 51 dB, and a
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mean preoperative air-bone gap (ABG) of 41 dB. The tympanogram was bilateral type A and
stapedial reflexes were absent. No CT scan was deemed necessary as preoperative assessment.

PROTOCOL:

This research has been conducted in accordance with ethical principles, including the World
Medical Association Declaration of Helsinki (2002) and the institutional human research ethics
committee’s guidelines (Comitato Etico dell’Area Vasta Emilia Nord). The local ethical committee
does not perform a formal ethical assessment for case reports.

1. Preparation of the patient

1.1. After oro-tracheal intubation and general anesthesia, position the patient supine with the
head tilted toward the opposite side of the affected ear, and the chin slightly hyperextended. Pull
down the same-side shoulder as much as possible, to create a wide angle between the head and
the shoulder allowing easier access to the ear.

1.2. Using a 5 mL syringe with G25 0.50 x 42 mm needle, inject around 1-2 mL of local anesthetic
diluted with a vasoconstrictor agent (e.g., 2% mepivacaine and epinephrine 1:200,000) in the
four main points of the EAC skin (posterior wall, superior and inferior angle, retrotragal region).

2. Preparation of the sterile surgical site

2.1. Use an iodopovidone-soaked gauze to sterilize the whole external ear, to create an aseptic
field.

2.2. Ensure that iodopovidone enters the EAC and reaches the tympanic membrane.

3. Preparation of the operating room and surgical instruments

3.1. Place the endoscopic tower or a high-resolution monitor when available, in front of the
surgeon, at his/her eye level, at adequate distance to keep a comfortable position of the head
and neck during the surgery.

3.2. Connect a 3 mm diameter, 15 cm length, 0° rigid endoscope to the high-definition digital
camera and xenon light source. Keep the light source at 50% intensity to prevent heat damage

to the inner ear.

3.3. Perform white balance by pushing the central button on the camera head and adjust the
focus by turning its gray wheel before starting the surgery.

3.4. Prepare a quality de-misting (anti-fog) solution to clean the endoscope tip. Dip a cotton pad
in this solution and place it close to the external ear.

NOTE: The standard otological instruments set for stapes surgery is prepared on the instrument
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table, as shown in Figure 1.
4. Surgical steps

NOTE: Hold the endoscope with the non-dominant hand, leaning it against the posterior wall of
the EAC, and the surgical instruments with the dominant one. Surgical instruments, if any, should
be introduced in the EAC before the endoscope and moved toward the middle ear under
endoscopic vision, to prevent accidental damage to the external and middle ear structures. It is
advisable to keep any working instrument above the endoscope and stabilize its movement
keeping the fourth and fifth fingers on the patient’s head (Figure 2).

4.1. Under direct endoscopic vision, perform anesthesia by slowly injecting another 1-2 mL of
local anesthetic diluted with a vasoconstrictor agent (e.g., 2% mepivacaine and epinephrine
1:200,000) in the subperiosteal plane of the posterior wall of the EAC.

4.2. Use scissors to cut hair of the most lateral part of the EAC, to avoid contaminating the tip of
the endoscope at each in and out passage of the canal.

4.3. Use the monopolar (molecular resonance hook) with 15 W power to delineate the tympano-
meatal flap (TMF) incision from 5 to 12 o’clock, about 8 to 10 mm far from the annulus (modified
Rosen incision).

4.4. Use the round knife to perform the actual skin incision following the previously marked line
and raise the TMF with the help of epinephrine-soaked cottonoids.

4.5. Once the annulus is identified as a white thickening of the tympanic membrane, continue
the dissection under it. Detach the pars flaccida from the short process of the malleus with
Hartmann forceps, keeping the pars tensa adherent to the umbus.

NOTE: During this step, identify the chorda tympani as a whitish string emerging from the chordal
eminence, and leave it untouched.

4.6. Remove the posterior wall of the EAC and the scutum through the curette to achieve a good
exposure of the oval window region. In some cases, even if the oval window region is fully
exposed, some curettage is necessary to create a favorable working area on the stapes. Displace
the chorda tympani medially with a hook to further expose the footplate.

NOTE: Take some time to inspect the middle ear anatomy to check the important anatomical
landmarks, such as the facial nerve, which could be dehiscent and/or prolapsed onto the
footplate, as in the present case.

4.7. Check the ossicular chain by gently pushing the stapes and the malleus with a hook, and
confirm stapes fixation.
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4.8. Use the microdrill with a 0.6 mm diamond burr to perform posterior crurotomy. Then, create
a hole in the mid or posterior portion of the footplate secondly.

4.9. Cut the stapedial tendon with Bellucci scissors. Then, disarticulate the incus from the stapes
with the help of a hook and remove the stapes superstructure.

NOTE: Avoid using suction on the hole to prevent perilymphatic fluid removal and minimize post-
operative vertigo or inner ear damage.

4.10. Use the Fisch hook to regularize the footplate hole and check its adequate calibration, as
well as to remove possible small bone fragments from the vestibule.

4.11. Insert the stapes prosthesis (0.6 mm x 4.75 mm - total length 5.75 mm
platinum/polytetrafluoroethylene prosthesis) into the EAC using the suction tube.

4.12. Gently position it into the footplate hole with the hook. Crimp the prosthesis hook after
anchoring it to the long process of the incus.

4.13. Check the proper movement of the prosthesis, by gently pushing on the handle of the
malleus.

4.14. Replace the TMF and pack the EAC with resorbable hemostatic pledgets.
5. Ear dressing

5.1. Cover the auricle with an adhesive plaster. No compression is needed.

6. Post operative care

6.1. Allow the patient to drink, eat, and stand up at least 8 h post-operatively, if no nausea or
vomiting occurred.

6.2 The following day assess the facial nerve function, using the House-Brackman scale'* and the
presence of spontaneous nystagmus with Frenzel googgles. Perform bone conduction pure tone
audiometry to exclude sensorineural HL®.

NOTE: A two week-follow up visit is planned to remove residual pledgets of hemostatic material
and check the healing process. Complete audiometric evaluation and otoendoscopy are usually
performed between 1 to 2 months post-operatively.

REPRESENTATIVE RESULTS:

The patient had a normal post-operative course, without facial palsy or vertigo. The 6-month
post-operative hearing test'® revealed a mean BC-PTA of 10 dB, a mean AC-PTA of 11 dB and an
ABG of 1 dB, as shown in Figure 3. The otoendoscopy showed regular healing of the tympanic
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membrane. The patient denied any taste impairment.

FIGURE AND TABLE LEGENDS:

Figure 1: Standard otological instruments set for endoscopic stapes surgery. Most commonly
used instruments are marked with numbers. 1: monopolar (molecular resonance hook); 2:
Skeeter drill with 0.6 diamond burr; 3: suction tubes; 4: round knives; 5: sickle knife; 6: resorbable
hemostatic sponge; 7: Hartmann forceps; 8: curettes; 9: 5 mL syringe with needle for
intraoperative local anesthesia; 10: hooks; 11: crimping forceps; 12: 0° optic lens; 13: 20 mL
syringe for irrigation; 14: cottonoids; 15: sterile isotonic water for irrigation; 16: adrenaline to
soak cottonoids; 17: Bellucci scissors.

Figure 2: Position of the endoscope and of the instrument (a suction tube in this case) during
the surgical procedure. Note that the fourth and fifth fingers are leaning on the patient’s head
to stabilize the movements of the dominant hand. The endoscope leans against the posterior
wall of the external auditory canal and the suction tube is inserted above it.

Figure 3: Pre-operative and post-operative pure tone audiometry!’. dB = decibel Hz = Hertz.

DISCUSSION:
A protocol for totally EStS is herein proposed, to guide any otologic surgeon in performing stapes
surgery endoscopically.

The first surgical step (elevation of the TMF) could be the bloodiest phase of the whole
procedure, and it represents a challenge for the surgeon in relation to one-hand bleeding
control*3. Moreover, in otosclerosis cases, the tympanic membrane is intact; so maximal care
should be paid not to damage it. As reported in our protocol, some technical hints could be
followed to reduce bleeding and guarantee a smooth elevation of the flap: 1) use the monopolar
to delineate the incision for the TMF; 2) use cotonoid pledgets soaked in epinephrine to help
raising the TMF, both to protect the flap and at the same time absorb excess blood!®; 3) use the
suction tube on the cotonoid pledgets to remove blood and proceed with dissection; 4) use the
monopolar to cauterize any bleeding point identified in the EAC skin. Since the monopolar could
result in some retraction of TMF and no graft is used to reinforce the flap in stapes surgery, we
suggest making a modified Rosen incision, keeping 8—10 mm far from the annulus.

Another relevant step is the curetting of the bony structures possibly covering the oval window
region (the posterior wall of the EAC, the posterior spine, the chordal eminence, and the
posterior canaliculus opening) to both achieve a good visualization of the footplate and the
contiguous structures (such as the facial nerve), and to create adequate working space on the
stapes. For the same reasons, the chorda tympani has usually to be displaced, most commonly
on the medial side (i.e. toward the middle ear cavity). No correlation of post-operative dysgeusia
with the number of curetted structures or the pattern of chorda tympani manipulation has been
found!!, suggesting that the surgeon should remove enough bone to gain a proper area of
maneuvering for the most delicate parts of the procedure, without worrying for the chorda
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tympani dysfunction.

The main advantage in the use of endoscope in ear surgery is the superior visualization of the
mesotympanic and retrotympanic areas'®. The complete visualization of the oval window region
and the modifiable angle of the view achievable by simply moving the 0° endoscope is particularly
useful in unfavorable anatomical conditions that could increase the technical difficulty and the
risk of complications, such as facial nerve palsy when the facial nerve is dehiscent®.

The presented protocol could present some variations in the sequence of the steps. This case
report shows a partial reversal surgical step technique, where the hole in the footplate is
performed before disarticulation of the stapes from the incus and removal of the stapes
superstructure. In the authors’ experience, this sequence guarantees more stability to the
footplate during the creation of the hole, reducing the risks of accidental mobilization of the
footplate, and in case of footplate fracture or floating footplate, aiding the surgeon in removing
the footplate (stapedectomy). For the same reason, the sectioning of the tendon is preferably
performed after posterior crurotomy and footplate hole. However, other techniques, originally
proposed in microscopic stapes surgery, could be followed in the endoscopic setting’, such as
Fisch’s stapedotomy (disarticulation of the incudo-stapedial joint, stapedial tendon sectioning,
posterior crurotomy, removal of stapes superstructure and making a hole in the footplate) or
Fisch’s reversal steps stapedotomy (after posterior crurotomy, hole in the footplate is performed
and the prosthesis is placed and fixed to the incus before removing the stapes superstructure).

Regarding the stapedotomy technique, the stapedial tendon sectioning, the posterior crurotomy
and the footplate hole could be performed with CO; laser, if available. According to the literature,
hearing results and complications are similar between CO; laser and microdrill groups, despite
these techniques not having been directly compared in the endoscopic setting yet?°,

The positioning of the prosthesis is another difficult step of EStS: the suction tube allows to insert
it into the tympanic cavity, and then the actual placement in the footplate hole should be
performed with a hook. The direct and close visualization of the endoscope helps the surgeon to
follow the prosthesis from the EAC to the footplate with no need of specific instruments to
properly position it (i.e., self-retaining forceps). Excessive strength during crimping should be
avoided to prevent incus long process necrosis and prosthesis dislocation.

Finally, during the repositioning of the TMF, particular attention should be paid to roll it out so
that the cutaneous layer of the tympanic membrane is toward the ear canal, and the bony surface
is completely covered. This prevents the formation of iatrogenic cholesteatoma.

In conclusion, this protocol could guide any otologic surgeon in safely performing EStS. Being a
one-handed technique, management of bleeding, positioning and crimping of the prosthesis may
be challenging for novice endoscopic surgeons, so the authors suggest some training in
endoscopic ear surgery (either in vivo or ex vivo) before performing endoscopic stapedotomy.
Indeed, according to a previously published five-staged endoscopic ear surgery training program,
stapes surgery is considered “Level llI”, after basic procedures as myringotomy and
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myringoplasty?l. Moreover, the ovine model has been validated as an ex vivo animal model for
endoscopic training, including stapes surgery?2.
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audience. Mentioning some time range for reference: Note: Please make sure to check
whole video and remove or trim the range accordingly as, below mentioned ranges are
some examples and video may have more parts which can be addressed.

*3:56 - 4:06

*4:46 - 4:55

*5:15-5:27

The above-suggested parts have been trimmed, as well as other minor parts of the video, to
improve the pacing of the protocol.

Video Artifacts:

* There is a glitch (Screen is getting green for one frame), Please address these (check
bitrate, compression and codec for possible cause) for below mentioned time stamps:
*4:15

*4:18

*4:19

The glitches have been removed.
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Title of Article: TYANS CANA L
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Author(s):
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Iltem 1: The Author elects to have the Article be made available (as described at

https://www.jove.com/authors/publication) via:

>< Standard Access

Item 2: Please select one of the following items:

Open Access

>< The Author is NOT a United States government employee.

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.

ARTICLE LICENSE AGREEMENT

1. Defined Terms. As used in this Article License
Agreement, the following terms shall have the following
meanings: “Agreement” means this Article License
Agreement; “Article” means the manuscript submitted by
Author(s) and specified on the last page of this Agreement,
including texts, figures, tables and abstracts; “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 Article,
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-Non Commercial-No
Derivs 3.0 Unported Agreement, the terms and conditions
of which can be found at:
http://creativecommons.org/licenses/by-nc-nd/3.0/legalco
de; “Derivative Work” means a work based upon the
Article 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
Article 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 Article; “JOVE” means
Mylove Corporation, a Delaware corporation and the
publisher of Journal of Visualized Experiments; “Parties”
means the Author and JoVE.

2. Background. The Author, who is the author of
the Article, in order to ensure the review, Internet
formatting, publication, dissemination and protection of
the Article, desires to have JoVE publish 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.

3. Grant of Rights in Article. In consideration of
JoVE agreeing to review, arrange and coordinate the peer
review, format, publish and disseminate the Article, the
Author hereby grants to JoVE, subject to Sections 4 and 7
below, the exclusive, royalty-free, perpetual 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 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.

4, Retention of Rights in Article. 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.
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S. Grant of Rights in Article - 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 review,
arrange and coordinate the peer review, format, publish
and disseminate the Article, 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 Article. 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 Article, the
Author hereby disclaims all such rights and transfers all
such rights to JoVE.

If the Author’s funding is a subject to the requirement of
the NIH Public Access Policy, JoVE acknowledges that the
Author retains the right to provide a copy of their final
peer-reviewed manuscript to the NIH for archiving in
PubMed Central 12 months after publication by JoVE.
Notwithstanding anything else in this agreement, if the
Author’s funding is a subject to the requirements of Plan S,
JoVE acknowledges that the Author retains the right to
provide a copy of the Author’s accepted manuscript for
archiving in a Plan S approved repository under a Plan S
approved license.

6. Grant of Rights in Article — Open Access. This
Section 6 applies only 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.

7. USA 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
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 the Article.

9. Privacy, Personality. The Author hereby grants
JoVE the right to use the Author’s name, picture,
photograph, image, biography, likeness, voice and
performance in any way, commercial or otherwise, in
connection with the Articles and the sale, promotion and
distribution thereof.

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

ARTICLE LICENSE AGREEMENT

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 Article. 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 License
Agreement with JoVE relating to the Article, 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 Article 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 Article,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JoVE Discretion. 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 License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE has
sole discretion as to the method of reviewing, formatting
and publishing the Article, including, without limitation, all
decisions regarding timing of publication, if any.

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, or publication in JoVE or
elsewhere by JoVE. All indemnifications provided herein
shall include JoVE'’s attorney’s fees and costs related to said
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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 its work,
JoVE must receive payment before publication of the
Article. Payment is due 21 days after invoice. Should the
Articles not be published due to the JoVE’s decision, these
funds will be returned to the Author. If payment is not
received before the publication of the Article, the
publication 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

ARTICLE LICENSE AGREEMENT

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.

CORRESPONDING AUTHOR
Name:
Glua  HounAen

Department: o
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Please submit a signed and dated copy of this license by one of the following three methods:
1. Upload an electronic version on the JoVE submission site

2. Email the document to submissions@jove.com
3. Fax the document to +1.866.381.2236
4,
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Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02140
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