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29 SUMMARY:
30 Robotic lateral pancreaticojejunostomy (RLPJ) may be used in patients with painful, morphine
31 dependent, chronic pancreatitis and a dilated main pancreatic duct. We describe a standardized and
32  reproducible technique for RLPJ, which includes transection of the gastroduodenal artery.
33
34  ABSTRACT:
35 Lateral pancreaticojejunostomy (LPJ) has shown good postoperative outcomes in patients with
36 painful, morphine dependent, chronic pancreatitis (CP). The recent rise of robotic and laparoscopic
37  pancreatic surgery has found benefits such as reduced time to functional recovery. Few studies have
38 reported on the feasibility, technique and outcome of robotic LPJ, especially including transection
39 of the gastroduodenal artery. The present study describes the main steps for robotic LPJ in a patient
40  with painful chronic pancreatitis with a dilated main pancreatic duct. The patient underwent robotic
41  LPJ. The LPJ anastomosis is performed using a running suture technique in a longitudinal side-to-
42  side manner. Routinely, the gastroduodenal artery is transected to drain the entire length of the
43  main pancreatic duct. The patient is in French position; 7 trocars are placed (4 robotic, 2
44  laparoscopic assistants, 1 liver-retractor). After docking of the robot system, the omental bursa is
45  opened, and the right gastroepiploic artery and vein are ligated at their base at the lower border of
46  the pancreas. Intraoperative ultrasonography is performed in order to determine trajectory of the
47  dilated main pancreatic duct which is opened for its entire length after the gastroduodenal artery
48  has been suture ligated both cranially and caudally from the main pancreatic duct. A Roux limb is


https://www.editorialmanager.com/jove/download.aspx?id=1134496&guid=a37d2d5f-ec24-4a51-bc02-857e90950728&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1134496&guid=a37d2d5f-ec24-4a51-bc02-857e90950728&scheme=1

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

created, and a latero-lateral PJ is fashioned using several 3-0 barbed sutures. A stapled jejuno-
jejunostomy is created at sufficient distance from the pancreatic anastomosis, aided by a 50 cm
suture. The described technique for robotic LPJ is a complex but feasible operation for patients with
treatment refractory CP and a dilated main pancreatic duct. Due to its complexity, implementation
in high volume centers with extensive experience with CP surgery may improve outcomes.

INTRODUCTION:

Surgery is highly effective in selected patients with painful chronic pancreatitis’=3. Surgical
intervention for chronic pancreatitis (CP) carries high postoperative risks®. Yet, in selected patients
it might be the only available treatment, especially for painful CP that is non-responsive to medical
therapy>?®. Pain and impaired quality of life are the most common indications for surgery in patients
affected by CP3’. The extension of pancreatic gland involvement and the location of the disease are
the main preoperative parameters necessary to assess the best surgical strategy. Both resectional
and decompressive techniques have proven to be successful for the treatment of this condition?.
Decompressive techniques are preferred since they allow to preserve the pancreatic parenchyma,
hence they lower the risk of postoperative endocrine and exocrine insufficiency®. Longitudinal
pancreatojejunostomy was fist described in 1958 by Puestow and Gilesby*? and is nowadays one of
the most common surgical techniques to treat CP!?,

The debate of the best surgical technique and surgical approach, i.e., open or minimally invasive, is
unresolved. In the few reported series in literature, laparoscopic LPJ shows advantages regarding
postoperative pain and length of hospital stay®. Additionally, robotic surgery augments the
minimally invasive approach with enhanced optics (three-dimensional vision) and extended degrees
of freedom in the articulated instruments. This allows for very precise movements during suturing
for pancreatic bleeding and the reconstruction phase of the operation®712:13,

Here, we describe our robotic technique of LPJ which involves transection of the gastroduodenal
artery. Patients are selected on the basis of symptoms related to CP (mostly continuous pain), and
dilatation of main pancreatic duct (MPD) on preoperative imaging of at least 5 mm. A contrast-
enhanced computed tomography (CT) scan is obtained to confirm the diagnosis and to exclude any
neoplastic disease, distal biliary duct strictures, the presence of active acute pancreatitis
(peripancreatic fluid and alteration in pancreatic parenchyma texture), and to measure the
dilatation and the extension of the MPD dilatation. After these considerations, if the patient is
deemed suitable for robotic LPJ, schedule a preoperative anesthesiology evaluation41>.

A 45-year-old male presented with refractory CP non-responsive to conservative (pain)
management for three years on the basis of episodes of heavy alcohol consumption. The patient
ceased smoking (60-pack year) and drinking prior to surgery, and underwent endoscopic treatment
(a 10 Fr, 7 cm stent was positioned in the MPD). Preoperative bilirubin- and lipase level were in the
normal range. There was no pancreatic endocrine and exocrine insufficiency. The preoperative CT
scan showed a dilated MPD in the body and tail of the pancreas (Figure 1).

PROTOCOL:
The present protocol follows the ethics guidelines of the Amsterdam UMC.

1. Operative setting and trocar placement
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1.1. Place the patient in French position with a heating device, laying on a short grain mattress with
the right arm tucked in and slightly lowered, and the left arm abducted to 90°.

1.2. After all safety procedures (hood, sterile glove and sterile scrub) are ascertained, create a sterile
exposition. Have the first surgeon at the robot console and the table-side surgeon between the
patient’s legs. Perform the procedure using a 7-port technique.

1.3. Create pneumoperitoneum by placing a Veress needle in the left hypochondrium, then place
seven trocars as shown in Figure 2 (4 robotic, 2 laparoscopic assistants, and 1 trocar for the liver

snake-retractor).

NOTE: The sequence of instruments (Table of Materials) during each operative step is seen in Table
1.

1.4. Place the robot on the right side next to the patient and dock the arms to the previously placed
trocars.

1.5. Retract the falciform ligament ventrally using a percutaneous suture by using a straight needle.
2. Surgical technique
2.1. Mobilization of the stomach

2.1.1. Open the greater omentum 2 cm distal from the gastroepiploic vessels using a sealing device
by the table-side surgeon.

2.1.2. Use the snake-retractor to retract the stomach and the left liver ventrally and cranially.
Expose the anterior surface of the pancreas by dissecting the adhesions between the pancreas and

the stomach and duodenum.

2.1.3. Identify the right gastroepiploic vein and artery at the lower border of the pancreas and
transect these using either a sealing device, clips or an endo-stapler using a vascular cartridge.

2.2. Ultrasound of the pancreas
NOTE: Now, the entire pancreas can be exposed.
2.2.1. Perform an intraoperative ultra-sound to locate the MPD.

NOTE: The ultrasound is integrated in the robotic console and controlled trough a grabbing point
intended for a fenestrated robotic grasper.

2.3. Opening the MPD, ligation of the gastroduodenal artery
2.3.1. Determine the trajectory of the MPD and open the pancreas with the robotic monopolar

diathermia hook. Insert a 5-7 Fr, 10 cm stent in the duct which prevents cautery damage to the
dorsal surface of the MPD during dissection.
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2.3.2. Start the pancreatic duct incision at the pancreatic neck or body; then follow the duct towards
the pancreatic tail.

2.3.3. Finalize by proceeding from the pancreatic body to the pancreatic head which includes
crossing the gastroduodenal artery. Expose and ligate the gastroduodenal artery on both sides, just
below and above the pancreatic duct with stitches and subsequently transected.

2.4. ldentification of the Roux limb

NOTE: Pulling up the small bowel to identify the Roux limb.

2.4.1. Reflect the transverse colon cranially to identify the ligament of Treitz and open the
mesocolon in the avascular plane to the (patient’s) left of the middle mesocolonic vessels.

2.4.2. Approximately 30 cm from Treitz ligament, divide the jejunum using an endo-stapler. Mark
the proximal end using a long suture which is retained. Pass the Roux limb through the defect and
placed in close proximity to the MPD. Place the stapled end/stump of the bowel towards the splenic

hilum.

2.4.3. Mark the future lateral jejuno-jejunostomy site by a single suture after measuring a distance
of 50 cm between the pancreatic anastomosis and the lateral jejuno-jejunostomy site.

2.5. Pancreaticojejunostomy anastomosis

NOTE: The Roux limb is opened with monopolar electrocautery.

2.5.1. First, complete the caudal part of the anastomosis (‘inferior border’) with a single row running
suture until the medial end is reached, then complete the anterior or cranial wall in the same fashion
with a new running suture.

NOTE: Both the layers are made using a 3-0 barbed suture (9" 23 cm, V-20, % circle 26 mm needle).
2.5.2. Examine the lateral pancreatojejunostomy for leaks.

NOTE: A single stitch with a monofilament 5-0 suture (5” 13 cm, RB, % circle 17-26 mm needle), can
be placed over any suspected wall defects. If one single barbed suture is not enough, use a second
which can be tied to the first suture.

2.6. Jejunojejunostomy anastomosis

2.6.1. Aid the side-to-side lateral, isoperistaltic jejuno-jejunostomy anastomosis by measuring 60
cm between the pancreatic anastomosis and the site of this anastomosis.

2.6.2. Align both small bowel loops and perform the enterotomies with monopolar electrocautery
in each loop.

2.6.3. Then, create an anastomosis using an endo-stapler. Close the remaining opening using a 3-0
barbed suture (9" 23 cm, V-20, % 22-26 mm needle) single layer.
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2.7. Drain placement

2.7.1. Place a single tubular drain next to the LPJ site through the right trocar opening at the anterior
axillary line and fix it with a single stitch to the external abdominal wall.

REPRESENTATIVE RESULTS:

Representative results are shown in Table 2. The operative time was 388 min with 200 mL estimated
intraoperative blood loss. The postoperative course was uncomplicated, thus no postoperative
pancreatic fistula (POPF) was detected; on postoperative 3, the drain fluid amylase level measured
was low and the drain was removed that day. The patient was discharged the next day. Pathology
assessment confirmed the preoperative diagnosis of CP without malignancy.

FIGURE AND TABLE LEGENDS:

Figure 1: The appearance of the main pancreatic duct on CT scan. Diameter of the main pancreatic
duct: 8.4 mm.

Figure 2: Trocar placement. R1: placed at the right anterior axillary line; R2: placed at the right mid-
clavicular line; R3: placed on, or just right of, the midline; R4: placed at the left mid-clavicular line.
L1: placed at a distance of 8 cm caudally from R2 and R3; L2: placed at a distance of 8 cm caudally
from R3 and R4; Arrow: Stomach retractor, placed at the left anterior axillary line.

Table 1: Sequence of instruments during each operative step.
Table 2: Representative results of the surgery.

DISCUSSION:

Robotic LPJ can be used in selected patients with painful chronic pancreatitis and a dilated MPD.
Robotic LPJ combines the advantages of the minimally invasive approach and the freedom of
articulating wrists as known from open surgery. Generally, a minimally invasive approach offers
enhanced postoperative recovery, a lower postoperative pain, and a shorter length of hospital
stay>'6-18 The robotic approach has benefits over the standard laparoscopic approach. First,
enhanced vision owing to the three-dimensional, high definition imaging allows for better
visualization of anatomical structures for the surgeon during both the dissection and the
reconstruction phase>31°, Secondly, the needle drivers augmented with wristed articulation allow
for easy suturing to control bleeding while opening of the MPD. Thirdly, opening of the MPD is not
limited by the direction of the laparoscopic instruments, since the monopolar diathermia has
wristed articulation.

As observed by Khan et al., the intraoperative ultrasound is a useful tool to identify the MPD.
Adding the color Doppler, ultrasound may also be very useful in identifying the trajectory of the
gastroduodenal artery. Measuring the length of the Roux-loop using a long suture is important.
Determining the length of a bowel loop using the robotic view can be particularly challenging. This
may be relevant in case of a pancreatic fistula with risk of reflux of bowel content in case of a short
Roux loop.
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The robotic procedure is a lengthier, more costly, and more challenging procedure than the open
approach®3. Moreover, the use of this technology requires high experienced surgeons both in open
and laparoscopic surgery, especially because tactile feedback is lacking?®. The RLPJ is challenging
and encompasses many critical steps during the dissection and the reconstruction phases.

The robotic LPJ with double transection of gastroduodenal artery is a complex but feasible operation
for patients with painful CP and a dilated MPD unresponsive to conservative treatments. Due to the
possible complication of this procedure and concerns on the threshold for annual case volume for
minimally invasive pancreatic surgery, we believe it should be performed only in high-volume
centers by surgeons with extensive experience in both open and minimally invasive pancreatic
surgery??,

Due to the limited indications for surgery, currently, all published series are based on a low number
of patients, varying from 6 to 17 inclusions’'6718, Further studies should investigate the long-term
outcomes for patients undergoing robotic LPJ to affirm the robotic approach as beneficial and safe.

AKNOWLEDGMENTS:
We would like to acknowledge Melissa Hogg, MD who supported and trained us in robotic
pancreatic surgery.

DICLOSURES:
The authors have nothing to disclose.

REFERENCES

1. Van Der Gaag, N. A. et al. Functional and medical outcomes after tailored surgery for pain due to
chronic pancreatitis. Annals of Surgery. 255 (4), 763-70 (2012).

2. Cahen, D. L. et al. Long-term outcomes of endoscopic vs surgical drainage of the pancreatic duct
in patients with chronic pancreatitis. Gastroenterology. 141 (5), 1690-1695 (2011).

3. Cahen, D. L. et al. Endoscopic versus surgical drainage of the pancreatic duct in chronic
pancreatitis. New England Journal of Medicine. 356, 676-684 (2007).

4. Zhao, X., Cui, N., Wang, X., Cui, Y. Surgical strategies in the treatment of chronic pancreatitis: An
updated systematic review and meta-analysis of randomized controlled trials. Medicine (United
States). 96 (9), €6220 (2017).

5. Meehan, J. J., Sawin, R. Robotic lateral pancreaticojejunostomy (Puestow). Journal of Pediatric
Surgery. 46 (6), e5-8 (2011).

6. Kempeneers, M. A. et al. Multidisciplinary treatment of chronic pancreatitis: an overview of
current step-up approach and new options. Nederlands Tijdschrift voor Geneeskunde. 161, (2017).
7. Kim, E. Y., Hong, T. H. Laparoscopic Longitudinal Pancreaticojejunostomy Using Barbed Sutures:
an Efficient and Secure Solution for Pancreatic Duct Obstructions in Patients with Chronic
Pancreatitis. Journal of Gastrointestinal Surgery. 20 (4), 861-6 (2016).

8. Khan, A. S., Siddiqui, I., Vrochides, D., Martinie, J. B. Robotic pancreas drainage procedure for
chronic pancreatitis: robotic lateral pancreaticojejunostomy (Puestow procedure). Journal of
Visceral Surgery. 4 (4), 72 (2018).

9. Khaled, Y. S., Ammori, M. B., Ammori, B. J. Laparoscopic lateral pancreaticojejunostomy for
chronic pancreatitis: A case report and review of the literature. Surgical Laparoscopy Endoscopy &
Percutaneous Techniques. 21 (1), e36-40 (2011).

10. Puestow, C. B., Gillesby, W. J. Retrograde Surgical Drainage of Pancreas for Chronic Relapsing
Pancreatitis. A.M.A Archives of Surgery. 76 (6), 898-907 (1958).



288
289
290
2901
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316

11. Adams, D. B. The Puestow Procedure: How | Do It. Journal of Gastrointestinal Surgery. 17 (6),
1138-1142 (2013).

12. Eid, G. M., Entabi, F.,, Watson, A. R., Zuckerbraun, B. S., Wilson, M. A. Robotic-Assisted
Laparoscopic Side-to-Side Lateral Pancreaticojejunostomy. Journal of Gastrointestinal Surgery. 15,
1243 (2011).

13. Wright, G. P., Zureikat, A. H. Development of Minimally Invasive Pancreatic Surgery: an Evidence-
Based Systematic Review of Laparoscopic Versus Robotic Approaches. Journal of Gastrointestinal
Surgery. 20 (9), 1658-65 (2016).

14. D’Haese, J. G., Ceyhan, G. O., Demir, I. E., Tieftrunk, E., Friess, H. Treatment options in painful
chronic pancreatitis: A systematic review. HPB. 16 (6), 512-21 (2014).

15. Bachmann, K., Izbicki, J. R., Yekebas, E. F. Chronic pancreatitis: Modern surgical management.
Langenbeck’s Archives of Surgery. 396, 139-149 (2011).

16. Khaled, Y., Ammori, B. Laparoscopic lateral pancreaticojejunostomy and laparoscopic berne
modification of beger procedure for the treatment of chronic pancreatitis: The first UK experience.
Surgical Laparoscopy Endoscopy & Percutaneous Techniques. 24 (5), e178-82 (2014).

17. Palanivelu, C. et al. Laparoscopic lateral pancreaticojejunostomy: A new remedy for an old
ailment. Surgical Endoscopy and other Interventional Techniques. 20 (3), 458-461 (2006).

18. Tantia, 0., Jindal, M. K., Khanna, S., Sen, B. Laparoscopic lateral pancreaticojejunostomy: Our
experience of 17 cases. Surgical Endoscopy and Other Interventional Techiques. 18 (7), 1054-1057
(2004).

19. Eid, G. M., Entabi, F., Watson, A. R., Zuckerbraun, B. S., Wilson, M. A. Robotic-Assisted
Laparoscopic Side-to-Side Lateral Pancreaticojejunostomy. Journal of Gastrointestinal Surgery. 15
(7),1243-1243 (2011).

20. Hamad, A., Zureikat, A. H., Zeh Ill, H. J. Minimally Invasive Drainage Procedures for Chronic
Pancreatitis. In Minimally Invasive Surgery of the Pancreas. Edited by Boggi, U., 115-121, Springer-
Verlag Italia Srl., Milan, Italy (2018).

21. Wright, G. P., Zureikat, A. H. Development of Minimally Invasive Pancreatic Surgery: an Evidence-
Based Systematic Review of Laparoscopic Versus Robotic Approaches. Journal of Gastrointestinal
Surgery. 20, 1658-1665 (2016).



Click here to access/download;Figure;BalduzziZwartetal_Figure1_RoboticLPJ.tif



https://www.editorialmanager.com/jove/download.aspx?id=1134462&guid=407d77ea-e753-4430-9051-c5f871ba02b7&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1134462&guid=407d77ea-e753-4430-9051-c5f871ba02b7&scheme=1

Click here to access/download;Figure;BalduzziZwartetal_Figure2-RoboticLPJ.tif %

Figure 2
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Instruments Used

Operative steps

Dominant

Robotic
(Console surgeon)

Non-dominant

d
3" arm

2.1. Mobilize stomach

Permanent cautery
hook

Fenestrated bipolar
forceps

Prograsp forceps or
cadiere forceps

2.2. US pancreas

Permanent cautery
hook

Fenestrated bipolar
forceps

Prograsp forceps or
cadiere forceps

2.3. Open pancreas

Permanent cautery
hook

Fenestrated bipolar
forceps

Prograsp forceps or
cadiere forceps

2.4. Roux limb

Prograsp forceps or
cadiere forceps

Fenestrated bipolar
forceps

2.5.LPJ

Large needle driver

Cadiere forceps

Prograsp forceps

2.6.1)

Positioning
anastomosis site

Prograsp forceps

Cadiere forceps

Fenestrated bipolar
forceps

Enterotomies for
stapler

Permanent cautery
hook

Cadiere forceps

Fenestrated bipolar
forceps

Stapling

Prograsp forceps

Cadiere forceps

Fenestrated bipolar
forceps

Closing enterotomies

Large needle driver

Cadiere forceps

Prograsp forceps

Positioning
anastomosis site

Prograsp forceps

cadiere forceps

Fenestrated bipolar
forceps

Fixating roux-loop to
the mesentery

Large needle driver

Cadiere forceps

Prograsp forceps

The configuration for instrument arms is so that the 3" arm is on the most lateral port

L]
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Laparoscopic
(Table-side surgeon)

L R

Sealing device, suction, curved scissors, clip-
applier

Suction, endo-echo device

Sealing device, suction, curved scissors, clip-
applier

Sealing device, stapler |Suction

Fenestrated grasper, suction, clip-applier,
curved scissors

Fenestrated graspers

Fenestrated grasper

Stapler Fenestrated grasper

Fenestrated grasper, suction, clip-applier,
curved scissors

Fenestrated grasper |Prograsp forceps

Fenestrated, grasper,
Suction

clip-applier, curved
SCissors

Large needle driver

:controlled by the robotic (console) surgeon.
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Variable

Intraoperative

Operative time (min)

Dissection (min)

Reconstruction (min)

Estimated intraoperative blood loss (mL)

Postoperative

Clavien/Dindo complication grade

Drain removal, postoperative day

Postoperative hospital stay, days

Pathological diagnosis

Operative time comprises of steps 1.3-2.7.1, dissec

L]
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Outcome

388
161
113
200

0
3
4
Chronic pancreatitis without malignancy

tion comprises of steps 2.1-2.4.2, reconstruction comprises of steps 2.5-2.6.3.
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Name of Material/Equipment Company Catalog Number Comments/Description

|Systems

Used for intraoperative laparoscopic
ultrasonography.

da Vinci Surgeon Console IS §S999 Used to control the surgical robot.
The vision cart houses advanced vision
and energy technologies and provides

Arietta Ultrasound Hitachi L43K / arietta v70

da Vinci Vision Cart IS VS999 o L
communications across da Vinci
system components.

da Vinci Xi IS K131861 The surgical robot: 'patient side-cart’

|Instruments
Liver R Di - R ing the liver f imal

Cobra Liver Retractor Diamond CareFusion 89-6216 etracting the liver 9r op'tlma

Flex exposure of the surgical site.

da Vinci Xi End ith

a vinctArEn osc?pe Wi IS 470027 The camera of the da Vinci robot.

Camera, 8 mm, 30

ENDOEYE Rigid Video o Olympus WAG0042A To %,ee within the intra-abdominal

Laparoscope, 10 mm, 30 cavity.

ENDOWRIST F trated Bipol

enestrated Bipotar IS 470205 Used for dissection and coagulation.

Forceps

ENDOWRIST HOT SHEARS IS 470179 Used for cutting and coagulation.

ENDOWRIST Mega SutureCut

) g IS 470309 Used as a needle driver.

Needle Driver

ENDOWRIST Permanent Cauter

urery IS 470183 Used for coagulation.
Hook
ENDOWRIST PROGrasp Forceps IS 470093 Used for dissection.

LigaSure Dolphin Tip 37cm Medtronic LS1500 Used for vessel sealing and dividing.

L]
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Amsterdam, Nov 2 2019,

Dear editor,

We hereby respond in detail tot the questions and comments raised regarding our manuscript nr 60301 R1 RE,
“Robotic Lateral Pancreaticojejunostomy for Chronic Pancreatitis” by Balduzzi, Zwart et al. We feel these
points have clearly improved our manuscript.

Your sincerely,

Maurice Zwart and Alberto Balduzzi.

Editorial and production comments regarding manuscript:

1. I have renumbered your protocol to increase the homogeneity between the video narration and the written
protocol text. The updated formatted manuscript is attached and please review for accuracy and address a few
comments marked in the manuscript.

--> We thank the editor for renumbering the protocol. The numbering is also followed in the steps references

of the Tables.

2. Please upload each Table individually to your Editorial Manager account as an .xIsx file. Avoid any coloring or
formatting in the tables.
-->We have now uploaded each Table individually in the Editorial Manager. Moreover, the tables are not using

any coloring.

Changes to be made regarding the video:
1. Please update the title to match that of the manuscript (i.e., change Pancreatico-jejunostomy to Pancreatico-
jejunostomy).

-->We have now updated the title to match that of the manuscript.

2. The video uploaded on 9/30 (after 06:46) is corrupted. Please upload a revised high-resolution video

(https://www.dropbox.com/request/FwflzMIJmjARxbbOPHhV?oref=e).

-->The entire revised high-resolution video is now uploaded.

I+


https://www.dropbox.com/request/FwfJzMlJmjARxbbOPHhV?oref=e
https://www.editorialmanager.com/jove/download.aspx?id=1134458&guid=9725b8aa-581b-4c81-898d-696e6363be12&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1134458&guid=9725b8aa-581b-4c81-898d-696e6363be12&scheme=1
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Item 1: The Author elects to have the Materlals be made available (as described at

http|./ﬁwvw.10ve.com/pubhsh) via:
Standard Access

Iltem 2: Please select one of the following items:

DOpen Access

The Author is NOT a United States government employee.

I:IThe 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.

DThe 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-
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/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
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.

612542.6 For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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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 maodifications 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. [f 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 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 JOoVE 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

612542.6 For questions, please contact us at submissions@jove.com or +1.617.945.9051.
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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
shallinclude 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

Department:

" WMene  Bendl S
iw‘m

Institution:

I Amdedeme AN

Title: F /w// (}(/1

Signature:

/]
Vi

Date: /3_ 5/’2—67/?

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. Faxthe document to +1.866.381.2236

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

612542.6  For questions, please contact us at submissions@jove.com or +1.617.945.9051.






