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28
29 SUMMARY:
30 Access for long-term infusion in the superior mesenteric artery (SMA) of rats is a surgical
31  procedure that consists of cannulation of a proximal branch of the SMA. The cannula exits from
32  the abdominal wound and is tunneled through the subcutaneous space back to the interscapular
33 fold.
34
35 ABSTRACT:
36 The superior mesenteric artery can be cannulated in humans through minimally invasive
37 radiological catheterization of the femoral or axillary artery. SMA cannulation is more difficult in
38 rats due to small anatomical dimensions. The aim of the study is to describe a surgical technique
39  for cannulation of the SMA in rats to perform long-term infusion of drugs into the SMA vascular
40  bed in unrestricted animals, which will result in a high rate of catheter patency after the post
41  surgical recovery for 24 hours.
42
43  To avoid the risk of SMA thrombosis or bleeding from direct access, a proximal branch of the SMA
44  isisolated, ligated distally and cannulated with a 0.25 mm polyurethane capillary tube whose tip
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is advanced close to the origin of the SMA from the aorta. The cannula is then tunnelled
subcutaneously to the back of the animal’s neck and through the skin via an artificial valve. The
external portion of the cannula is inserted in a semi-rigid support system and connected to the
continuous infusion pump outside the cage where the rat is free to move.

Correct positioning of the cannula was demonstrated by post-surgical angiography and autopsy
findings. Catheter patency after 24 hours of saline infusion into the SMA region was assured in
most rats by the total discharge of the pump and recognition of a functional cannula for blood
sampling or saline infusion.

INTRODUCTION:

The superior mesenteric artery (SMA) in humans as in rats originates from the abdominal aorta
and supplies the bowel with arterial blood from the duodenum to the proximal transverse colon.
SMA gives rise to numerous branches.

After capillary perfusion, the mesenteric circulation is drained through the portal vein to the liver,
where it undergoes hepatic metabolism before being readmitted to the systemic circulation.
Cannulation of the SMA is useful for diagnostic purposes, therapeutic embolization and drug
infusion in a selective or continuous manner to evaluate the effect on the bowel or, most
importantly, the liver metabolism and chemical clearance. In humans, minimally invasive
radiological catheterization of the SMA is performed for endovascular treatment?! or selective
drug infusion? using several percutaneous approaches like transfemoral or transaxillary puncture
and cannulation.

There are literature reports of different techniques of cannulation of the small abdominal vessels:
the superior mesenteric vein (SMV)3, the inferior mesenteric artery (IMA)*, the mesenteric lymph
duct>, the hepatic artery® or studies for ex vivo on bowel perfusion” in rats. In comparison with
the venous side, cannulation of the SMA in rats is much more demanding because of the
simultaneous risks of thrombosis and bleeding, provided its high pressure. In particular, problems
arise in case the cannulation is in operation when the rat awakes from anaesthesia on the surgical
bed and more if the experiment requires a free animal in a cage after surgery.

A recent paper has described SMA cannulation as a part of the experiment (blood pressure
measure) in an animal under anaesthesia®. However, no technique is described on the surgical
cannulation of the SMA for long-term infusion in an unrestricted animal. The aim of this
manuscript is to describe step by step a surgical technique for long term cannulation of the SMA
through a proximal branch, which allows for the selective infusion of drugs into the mesenteric
bed for at least 24 hours (and over). As a steady and sturdy cannulation requires permanent
ligation and closure of the vessel where the catheter is inserted, this technique instead avoids
inserting the catheter directly into the SMA® and approaches the vessel through the cannulation
of a proximal branch, as proximal as possible to the very origin of the SMA from aorta. Proximal
infusion allows the infused drug to reach the widest anatomic bed possible, without closing the
blood flow through the principal vessel.
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The rat SMA cannulation technique has many applications. It would be possible to administer
drugs selectively in the mesenteric arterial compartment to obtain local action at the
gastrointestinal level and to avoid systemic effects and hepatic drug metabolism. The SMA-
cannulated rat model has advantages over larger animal models: it is less expensive, it is ethically
acceptable, and it is easier to perform and learn. SMA cannulation surgery is also easier to
perform in the rat model compared to the mouse model.

PROTOCOL

The studies described in this manuscript were approved by the local animal Ethics Committee
(Universita Cattolica del Sacro Cuore, Roma) and were conducted in accordance with the Italian
Ministry of Health.

1. Preparation of the cannula for insertion into the proximal branch of the SMA

1.1.  Cutthe larger cannula of 0.93 mm 0O.D, 0.5 mm I.D. to the required length (about 30 cm).

1.2.  Cut the smaller cannula (0.4 mm 0O.D, 0.25 mm |.D.) to about 5 cm in length and insert it
1 cm into the larger cannula.

1.3.  Fix the two cannulas together by cyanoacrylate glue, avoiding occlusion of the lumen.

1.4. Connect the free extremity of larger cannula to a Luer stub adapter (23 G) mounted on a
1 mL syringe filled with saline solution.

1.5.  Sharpen the free tip of the smaller cannula with scissors to facilitate insertion of the
catheter in the branch of the SMA.

1.6. Check the patency of the cannula by flushing with saline solution.

NOTE: The sharp end of the cannula will not damage the artery during the animal's movement
because it will be fixed and will not slide along the vessel.

2. Preparation of the rat for the surgical procedure
2.1.  Perform intramuscular anaesthesia with ketamine/xylazine (100/10 mg/kg).

NOTE: Sufficient anaesthetic depth is judged by the absence or near-absence of the paw pinch
reflex.

2.2. Shave the fur from the surgical regions: the abdomen for the branch of the SMA
cannulation, and the back of the neck for the cannula exit.

2.3.  Clean the surgical regions aseptically using povidone-iodine solution.
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2.4.  Place the animal in a supine position on a wooden board immobilizing the four limbs.

NOTE: For this type of surgery, sterility is not necessary; however, it is important to keep the
operating field as clean as possible.

3. Cannulation of a proximal branch of the SMA

3.1. With ascalpel blade, open the abdominal wall with a straight 3 cm incision on the midline
of the mesogastric region through all the abdominal planes into the peritoneum.

3.2.  Place gauzes, soaked with saline solution, around the laparotomy incision. Use sutures to
keep the surgical incision open.

3.3.  Use cotton swabs to identify and expose the small intestine. Follow its natural disposition
to identify the mesentery. Extract the mesentery out of the laparotomic cut and lay it downward
on the gauzes (Figure 1A).

3.4. Identify the SMA by feeling the pulsation.

3.5. Use the cotton swabs to "make way" between the mesenteric fat and uncover the SMA
and 2-3 of its proximal branches.

3.6. Choose a proximal branch of the SMA sufficiently large to allow the surgical maneuvers
of cannulation. Tie this branch (with a 4-0 silk suture) 3-4 cm downstream from its origin to allow
its expansion keeping the suture ends long enough to be manipulated later.

3.7.  Place a rigid support under the branch of the SMA. The handle of the surgical forceps is
sufficient here.

3.8.  Hold the extremity of the smaller cannula (linked with the bigger cannula at the opposite
extremity) with the dominant hand using forceps and pull the suture ends with the other hand

to strain the vessel and to facilitate the entry of the catheter (Figure 1B).

3.9. Hold the tip of the cannula at a 20° angle from the plane of the vessel in the direction
opposite to the blood flow.

3.10. Lightly press the tip to penetrate the artery wall and insert the cannula.
NOTE: Cannulation is performed without cutting the artery; the tip of the catheter will break the
vessel wall and facilitate the entry. Blood flowing back into the cannula confirms the correct

insertion.

3.11. Continue the insertion of the cannula for another 1 cm in the arterial branch close to the
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origin from the SMA.

3.12. Fixthe cannulato the artery with a surgical knot (4-0 silk) and verify its correct functioning
by flushing 1 mL of sterile saline solution or with a blood sampling.

4, Tunneling of the cannula and placement in the infusion support system

4.1. Make a 1 cm incision of the posterior region of the neck and accommodate a spherical
valve.

4.2. Pass the cannula from the laparotomy access to the valve placed in the neck through
subcutaneous tissues (Figure 2A). Close the cannula distal extremity with a catheter plug to avoid
air inflow.

4.3. Replace the small bowel in the abdominal cavity. Close the abdominal wall and secure the
valve to the neck skin with stitches.

5. Post-operative management

5.1. Dress the rat with a jacket to protect the button valve. Protect the exposed part of the
cannula with a steel rod during infusion and secure it to the valve (Figure 2B).

5.2.  Stabilize the rat in a metabolic cage for the time of infusion. The rat is now awake and
free to move and eat in the cage.

5.3.  Connect the distal extremity of the cannula to an elastomeric pump (100 mL volume max,
5.0 mL/h flow rate) filled with 50 mL of sterile saline solution. Proceed with infusion for 24 hours
(Figure 2C).

5.4.  On the first day, administer intramuscular antibiotics (enrofloxacin 10 mg/kg for the first
24 h) and then pass to oral administration (enrofloxacin 100 mg in 500 mL in drinking water).
Dispense analgesic therapy intramuscularly during awakening (ketoprofen 5.0 mg/kg) and in the
following days orally (paracetamol 200 mg in drinking water).

NOTE: Dilute oral therapy administered in drinking water to obtain a bearable taste. Monitor
body weight measurement and hydration.

5.5. At the end of the infusion time (24 hours) disassemble the animal's external infusion
system by removing the pump, the jacket, the steel rod, and the valve from the rat. Close and cut
the cannula as it comes out of the neck, leaving this extremity under the skin of the neck after
wound suture.

NOTE: In this phase it may be necessary to anesthetize rats for few minutes by isofluorane
inhalation.
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5.6.  House the rat, individually, in a normal cage with a 12-hour light/dark cycle and free
access to food and water.

REPRESENTATIVE RESULTS:

In this study, the procedure was performed on 15 rats. At the end of 24 hours of saline infusion,
no signs of saline or blood loss have been observed in the metabolic cages and the abdominal
wound was cleaned in all animals as were the cages.

In the normal cages, rats were observed for 5 days with daily monitoring of weight and
water/food intake. During this period, the general condition of the animals at gross examination
was good with no indications of behavioral abnormalities. All rats immediately after surgery
started feeding again. The average daily food and water intake increased progressively until
normal after 3 days as shown in Figure 3A and 3B, respectively. In Figure 3C, it is possible to see
that weight gain was regular, gradually increasing until the end of the observation period. No
alterations of bowel movements took place and daily feces and urine output were normal.

After 24 hours, there was saline residue (respectively, 40 mL and 20 mL) in only 2 pumps filled
with 50 mL of saline solution while all others (86.7%) were empty. Furthermore, after this infusion
period, 12 cannulas (80%) were still functional for both blood sampling and saline infusion (5 mL),
while 3 cannulas were not patent anymore (2 of these were the cannulas connected to the pumps
with residue) (Table 1).

At autopsy, 100% of cannulas (n=15) were still located in the SMA branch and no rats had signs
of bowel ischemia (Figure 4B) or intrabdominal bleeding. The 3 occluded cannulas were found
kinked respectively at 0.5 cm, 1 cm and 1.5 cm from the insertion in the SMA branch. This
phenomenon is probably due to the movements of the animals in the cages.

In 5 rats, immediately after the procedure and before pump connection, 2 mL of iodinated
contrast medium were injected into the mesenteric cannula, to obtain an angiography through
an image intensifier. In each rat (n=5), it was possibile to see the mesenteric arterial circle and
the SMA and its main branches without contrast medium spreading in the abdomen as shown in
Figure 4A. This confirmed that the cannula was well placed and fixed to the branch of the SMA.

FIGURE AND TABLE LEGENDS:

Figure 1: Experimental photographs. (A) The small intestine following its natural disposition on
a gauze (it is possible to visualize the SMA with all the branches); (B) The operator inserting the
cannulainto the SMA branch. It is necessary to have a solid support under the vessel to guarantee
the insertion of the tube. The distal silk suture closes the vessel and the proximal one fixes the
catheter inside the branch.

Figure 2: Infusion support system. (A) Once tunneled subcutaneously, the cannula emerges from
the posterior region of the neck through the white valve; (B) A rat wearing a jacket to stabilize
the white valve. A steel rod protects the catheter during infusion. (C) Diagramatic representation
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of arat housed in a metabolic cage during infusion of saline with an elastomeric pump connected
to the cannula exiting the steel rod.

Figure 3: Representative data for food intake, water intake and weight gain of rats (n=15) in
observation period of 5 days. The average daily food (A) and water (B) intake progressively
increases, and it stabilizes at physiological levels after 3 days. The average weight gain (C)
gradually increases until the end of the observation period.

Figure 4: Photographs of (A) the contrast angiography of the mesenteric arterial region after
contrast infusion through the cannula (proof of adequately placed cannula) and (B) the cannula
still well positioned during autopsy.

Table 1: Elastomeric pump discharge and cannula patency after 24 hours of saline infusion.
Patency was tested by drawing blood with a syringe and infusing 5 mL of saline in the cannula.

DISCUSSION:

The main advantage of this rat SMA infusion model is its steadfastness and durability for at least
24 hours in the vast majority of the animals. The infusion of anti-coagulant might lengthen this
time interval. The model allows a reliable infusion of drugs selectively in the mesenteric region,
targeting the small bowel and the proximal part of the colon.

Several steps are critical to the success of the technique. To achieve cannulation in a very small
vessel it is important to select rats weighing at least 400 g; the sex and age are not relevant. It is
also important to choose the correct surgical instruments and the type of cannula. Here, a smaller
polyurethane cannula (0.4 mm O.D, 0.25 mm I.D.) is inserted 1 cm into the larger cannula (0.93
mm O.D, 0.5 mm I.D.) to obtain a functional and useful catheter to allow both connections to the
small artery and to the larger infusion system.

The first surgical critical step is cleaning the SMA and the branch identified for cannulation from
the surrounding adipose tissue (step 3.5). This helps avoid the insertion of the cannula between
the tissue and the artery, which is a common mistake. However, this cleaning step is difficult as
the little branch of the SMA is fragile and easy to damage. If the branch is injured, it is possible
to stop the bleeding by ligature and to choose a different proximal branch, as to not to waste the
animal.

To prevent air bubble formation within the cannula and avoid gas embolism, the cannula must
be filled with saline until the tip before insertion in the branch. To secure the cannula in place,
the application of surgical thread (4-0 silk) must be between the point of insertion into the artery
and the cannula tip, directly on top of the vessel around the catheter. The surgical knot must be
tight enough to fix the cannula but not too tight to occlude it (step 3.12).

The best way to ensure a correct cannulation is to see blood flow back through the cannula (step
3.10). In terms of troubleshooting, if this does not take place, it may be due to the following
reasons:
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the cannula was not correctly inserted into the artery;

the cannula is inside the artery but occluded by the node in an incorrect position;

the cannula is inside the artery and an air bubble in the cannula is slowing down the flow;
a clot has formed within the cannula.

An incorrect insertion may be due to cannula positioning in the space between the artery and
the adipose tissue. In this case re-insertion is necessary. When the node above the vessel
occludes the cannula, it is possible to untie it very carefully and remake it. Small air bubbles in
the catheter generally do not compromise the cannulation and are not life-threatening; but if
there is a big air bubble in the cannula it is necessary to draw back on the cannula using the
syringe or re-positioning the catheter in a different branch. Usually, it is possible to avoid clot
formation and keep the cannula patent by infusing 0.2 mL boluses of saline once in a while during
operation.

A limitation of this study is an under-evaluation of the patency of the cannula in longer infusion
times: here, a 24 hour infusion was performed while rats where housed in a metabolic cage. To
obtain a longer infusion period, it may be useful to use anti-coagulant therapy, not administered
in this study. However, during infusion, the rat must be housed in the metabolic cage because it
is the only one that supports the infusion system. This location is uncomfortable for the animal
which might be stressed if treated for a longer period. Furthermore, only saline solution was used
for infusion, so there are no results about specific drug administration. One limitation of the
method is the impossibility to infuse in the arterial branches (if present) above that used for the
catheter. For this reason it is recommended to cannulate the closest branch from the aorta.

No other rat SMA long-term infusion model for unrestrained animals is present in literature.
Compared to the IMA cannulation model described many years ago?, the described technique
here has a wider experimental target because it allows drug infusion in the SMA perfusion area
and is not limited to the colon. Recently, for the first time, selective cannulation of a branch of
the SMA was used for infusion of botulinum toxin directly in the arterial mesenteric region to
study the effect on the intestinal smooth muscle!®, but many other drugs could be tested in
future. For example, anticoagulants can be infused to study mesenteric thrombosis, or drugs with
an intestinal microbiota action!! or even drugs for inflammatory bowel diseases®?. Intra-arterial
infusion is useful for intestinal metabolism studies in particular, because the drug effect is
evaluable before the blood goes through the portal circulation where it is subject to hepatic
metabolism.
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Alessandro Borrello

Universita Cattolica del Sacro Cuore
Largo Francesco Vito 1,

00168 Rome, ltaly
alebor93@gmail.com

Dr. Nandita Singh
Editor
JoVE

November 12, 2020
Dear Dr. Singh,

| am pleased to submit an original research article entitled “Technique for long-term infusion into the
superior mesenteric artery in rats” by Borrello A, Agnes A, Magalini S and Gui D for consideration for
publication in JoVE.

This work is the result of a two-year experience in microsurgical attempts to selectively cannulate the
superior mesenteric artery in rats and devise a system to consent long-term infusion of drugs maintaining
the animal alive. This technique is important because not only it overcomes the problem of the
interruption of the small bore vessel in case of selective cannulation but also because it allows a long-term
or repeated infusion of drugs or other substances selectively in the mesentery artery district.

In our case, we infused botulinum toxin to study the effects on the mesenteric district, but these results, at
the moment, are not ready yet.
However, we think that this easy to manage vessel cannulation technique might be helpful to others and

so we deem it interesting to publish.

| hope to hear from you soon and send my best regards.
Thank you for your consideration.

Sincerely,

Alessandro Borrello, MD
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VISUALIZED EXPERIM:

ARTICLE AND VIDEO LICENSE AGREEMENT

Title of Article: | Technique for long-term infusion into the superior mesenteric artery in rats

Author(s): Alessandro Borrello, Amedea Agnes, Sabina Magalini, Daniele Gui

ltem 1: The Author elects to have the Materials be made available (as described at
http://www.jove.com/publish) via:

Standard Access Open Access

Item 2: Please select one of the following items:
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.

The 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 of the Article, and in which the Author may or may not
License Agreement, the following terms shall have the appear.

following meanings: “Agreement” means this Article and 2. Background. The Author, who is the author of the
Video License Agreement; “Article” means the article Article, in order to ensure the dissemination and protection
specified on the last page of this Agreement, including any of the Article, desires to have the JoVE publish the Article
associated materials such as texts, figures, tables, artwork, and create and transmit videos based on the Article. In
abstracts, or summaries contained therein; “Author” furtherance of such goals, the Parties desire to memorialize
means the author who is a signatory to this Agreement; in this Agreement the respective rights of each Party in and
“Collective Work” means a work, such as a periodical issue, to the Article and the Video.

anthology or encyclopedia, in which the Materials in their 3. Grant of Rights in Article. In consideration of JoVE
entirety in unmodified form, along with a number of other agreeing to publish the Article, the Author hereby grants to
contributions, constituting separate and independent JoVE, subject to Sections 4 and 7 below, the exclusive,
works in themselves, are assembled into a collective whole; royalty-free, perpetual (for the full term of copyright in the
“CRC License” means the Creative Commons Attribution- Article, including any extensions thereto) license (a) to
Non Commercial-No Derivs 3.0 Unported Agreement, the publish, reproduce, distribute, display and store the Article
terms and conditions of which can be found at: in all forms, formats and media whether now known or
http://creativecommons.org/licenses/by-nc- hereafter developed (including without limitation in print,
nd/3.0/legalcode; “Derivative Work” means a work based digital and electronic form) throughout the world, (b) to
upon the Materials or upon the Materials and other pre- translate the Article into other languages, create
existing works, such as a translation, musical arrangement, adaptations, summaries or extracts of the Article or other
dramatization, fictionalization, motion picture version, Derivative Works (including, without limitation, the Video)
sound recording, art reproduction, abridgment, or Collective Works based on all or any portion of the Article
condensation, or any other form in which the Materials may and exercise all of the rights set forth in (a) above in such
be recast, transformed, or adapted; “Institution” means translations, adaptations, summaries, extracts, Derivative
the institution, listed on the last page of this Agreement, by Works or Collective Works and(c) to license others to do any
which the Author was employed at the time of the creation or all of the above. The foregoing rights may be exercised in
of the Materials; “JoVE” means Mylove Corporation, a all media and formats, whether now known or hereafter
Massachusetts corporation and the publisher of The Journal devised, and include the right to make such modifications
of Visualized Experiments; “Materials” means the Article as are technically necessary to exercise the rights in other
and / or the Video; “Parties” means the Author and JoVE; media and formats. If the “Open Access” box has been
“Video” means any video(s) made by the Author, alone or checked in Item 1 above, JoVE and the Author hereby grant
in conjunction with any other parties, or by JoVE or its to the public all such rights in the Article as provided in, but
affiliates or agents, individually or in collaboration with the subject to all limitations and requirements set forth in, the
Author or any other parties, incorporating all or any portion CRC License.
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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.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

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
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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 JoOVE 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
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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
discretion and without 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 contamination due to

ARTICLE AND VIDEO LICENSE AGREEMENT

the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
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.

CORRESPONDING AUTHOR

Name: Alessandro Borrello

Department: ' Fmergency Surgery

Institution: Universita Cattolica del Sacro Cuore

Title: Medical Doctor

Signature: 4&4/5%‘/ Date: 09/11/2019

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. Fax the document to +1.866.381.2236

3. Mail the document to JoVE / Attn: JoVE Editorial / 1 Alewife Center #200 / Cambridge, MA 02140
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Document signed by:

Alessandro Borrello

Verified E-mail:
alebor93@gmail.com

Document completed by all parties on:

11 Sep 2019 10:51:16 UTC
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