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SUMMARY: 26 

We present a protocol for selective chemical lumbar sympathectomy (CLS), which inactivates 27 

only gray rami communicantes and not the sympathetic trunk. Selective CLS can help achieve 28 

therapeutic efficacy in vasodilation, sweat reduction, and pain relief that are comparable to 29 

conventional CLS, and serious complications, particularly ureteropelvic damages, can be reduced. 30 

 31 

ABSTRACT:  32 

Chemical lumbar sympathectomy (CLS) is a commonly used, minimally invasive procedure for the 33 

treatment of conditions including ischemic diseases of the lower extremities, hyperhidrosis, etc. 34 

It is commonly practiced to position the puncture needle tip in front of the anterior fascia of the 35 

psoas major muscle and inject the inactivating agent around the sympathetic trunk, which is 36 

defined as conventional CLS. Although relatively rare, ureteropelvic damage is the most 37 

frequently reported complication of conventional CLS and can cause serious harm to patients. 38 

We found that injecting the inactivating agent behind the anterior fascia, which only targets gray 39 

rami communicantes, helped achieve therapeutic efficacy in measures of vasodilation, sweat 40 

reduction, and pain relief comparable to conventional CLS, and serious complications were 41 

largely reduced. We define this procedure as selective CLS. Here, we present a protocol of 42 

selective CLS. The precise needle tract and accurate evaluation of the spreading of the contrast 43 

agent are critical to ensure that the drug is injected behind the anterior fascia of the psoas major 44 
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muscle. The needle tip is at approximately one-third the dividing line of the vertebral body in the 45 

lateral view of a lumbar X-ray. The contrast is mainly confined around the needle tip and spreads 46 

outward and downward along the psoas muscle fibers. In this way, the anterior fascia provides a 47 

natural barrier for the ureteropelvic area, and the psoas major muscle provides a natural barrier 48 

for the lumbar nerve root. There are several highlights of this article, including 1) a detailed 49 

description of the selective CLS procedures, 2) an explanation of the anatomical basis for the 50 

implementation of selective CLS, and 3) an explanation of the differences between selective and 51 

conventional CLS. 52 

 53 

INTRODUCTION: 54 

Chemical lumbar sympathectomy (CLS) has been shown to be an effective treatment for ischemic 55 

diseases1-5 including thromboangiitis obliterans (sometimes called Buerger's disease), ischemic 56 

diabetic foot, Raynaud’s disease, parmoplantar hyperhidrosis6, erythromelalgia7-9, and livedo 57 

reticularis10. It has replaced open surgery due to a number of advantages. It is minimally invasive 58 

and economically attractive, it does not require general anesthesia and hospitalization, and it can 59 

be performed repeatedly. However, exquisite precision is critical. For example, paraplegia has 60 

been reported in CLS using blind technique11. The precision of the procedure is greatly improved 61 

with radiographical guidance to control the exact position of the puncture needle tip and 62 

puncture path and depth, through the use of contrast media to visualize treatment areas. 63 

However, even with radiographical guidance, damages to adjacent organs, particularly 64 

ureteropelvic organs12-19, have still been reported. 65 

 66 

It is commonly practiced to position the needle tip beyond the anterior fascia of the psoas major 67 

muscle and inject the drug around the sympathetic trunk8,12-15, which we define as conventional 68 

CLS. However, because the location of the sympathetic trunk and ureter are both in front of the 69 

anterior fascia, inactivating agents may spread to the ureter and cause damage. In reports of 70 

ureteropelvic damage that presented radiographic images12-15, the drug was injected in front of 71 

the anterior fascia, according to contrast spreading.  72 

 73 

Based on our prior experience performing CLS procedures, we have found that targeting gray 74 

rami communicantes is more effective and safe compared to targeting the sympathetic trunk. 75 

Gray rami communicantes are postganglionic sympathetic fibers located behind the sympathetic 76 

trunk and in front of the lumber nerve root, running along the lateral edge of the vertebral body, 77 

mostly within the psoas major muscle. Thus, the anterior fascia provides a good barrier for the 78 

ureteropelvic area, and the psoas major muscle provides a good barrier for the lumbar nerve root. 79 

We define this procedure as selective CLS, and the technical details of selective CLS are described 80 

in this protocol.  81 

 82 

PROTOCOL:  83 

 84 

The protocol has been approved by the local medical and ethics committees. The procedure lasts 85 

approximately 15 minutes per side. 86 

 87 

1. Indications 88 



 
 

 89 

1.1. Ensure the patient has the following indications for CLS: thromboangiitis obliterans 90 

(Buerger's disease), ischemic diabetic foot, Raynaud’s disease, parmoplantar hyperhidrosis, 91 

erythromelalgia, phantom limb pain, or livedo reticularis of the lower extremities. 92 

 93 

2. Contraindications 94 

 95 

2.1. Exclude the patient if any of the following contraindications are fulfilled: spinal deformity, 96 

bleeding tendency, any infection in the procedure-involved areas, unstable vital signs, pregnancy, 97 

or any conditions that render the ability for compliance with the procedure. 98 

 99 

3. Preoperative Preparation 100 

 101 

3.1. Confirm the presence of indications and lack of contraindications based on clinical and 102 

laboratory results. 103 

 104 

3.2. Obtain written, informed consent from the patient/relative. 105 

 106 

4. Treatment Procedure 107 

 108 

4.1. Patient position: ensure that the patient is in lateral decubitus position with the side to 109 

be treated facing upwards and the lower limbs flexed to make the back as stretched as possible.  110 

 111 

4.2. Disinfection: disinfect the skin at the planned needle puncture site (approximately 30 cm 112 

diameter) with 2% entoiodine, twice. Then, cover the patient’s back with surgical towels.  113 

 114 

4.3. Anesthetization of the needle tract under lateral fluoroscopy guidance: anesthetize the 115 

skin and entire needle tract with 5-8 mL of 0.5% lidocaine (2% lidocaine diluted in 0.9% saline 116 

solution) without vasoconstrictors. Advance the needle under local anesthesia to the vertebral 117 

body surface gradually. Position the needle tip in the optimal injection area. 118 

 119 

NOTE: The puncture point on the skin is approximately 7-8 cm from the dorsomedial line, 120 

depending on body shape. Figure 1A shows the needle tract. Figure 1B shows the optimal 121 

injection area, which is at approximately one-third the dividing line of the vertebral body in the 122 

lateral view of a lumbar X-ray. 123 

 124 

4.4. Confirmation of the accuracy of the needle position with contrast agent: after ensuring 125 

that the needle tip is in the optimal area in the lateral view of a lumbar X-ray, inject 0.5 mL of the 126 

contrast agent to further evaluate the correct position of the needle tip. 127 

 128 

NOTE: The goal is to keep the contrast agent mainly confined to the optimal area then spreading 129 

along the psoas major muscle. Distribution of the contrast along the psoas muscle fibers is the 130 

marker of successful injection behind the anterior fascia (Figure 2). 131 

 132 



 
 

4.5. Injection of inactivating agent, 5% phenol: after aspiration, to ensure no puncture 133 

accidents, inject 2 mL of 5% aqueous solution of phenol into the optimal area (adjust the needle 134 

tip direction to ensure 1 mL of phenol spreads to the direction of the head then 1 mL of phenol 135 

to the direction of the foot). Then, withdraw the needle from the skin and compress and cover 136 

the puncture site with gauze to achieve hemostasis. 137 

 138 

NOTE: Steps 4.3 to 4.5 were performed at L3 and L4, respectively. 139 

 140 

4.6. Evaluation of the efficacy of sympathetic interruption: define satisfactory sympathetic 141 

interruption as a rise of at least 2 °C in skin temperature 5 min after the completion of step 4.5. 142 

If satisfactory interruption is not achieved, perform supplemental injection to another optimal 143 

area or L5, with a total phenol volume no larger than 10 mL for both sides. Perform the other 144 

side in the same manner if needed. Measure the skin temperature using an infrared thermometer, 145 

and calculate the average among temperature increases in the shin, plantar, and dorsal foot.  146 

 147 

5. Postoperative Care 148 

 149 

5.1. Encourage the patient to drink water and ambulate after completion of the procedure. 150 

Check the patient on the following day for any discomfort, especially in the loin, groin, and thigh, 151 

and for improvement of symptoms and any signs of primary disease. Measure the skin 152 

temperature as described in step 4.6. Follow-up with the patient accordingly.  153 

 154 

REPRESENTATIVE RESULTS: 155 

The needle tip should be in the optimal area as shown in Figure 1. In selective CLS, the contrast 156 

is injected behind the anterior fascia of the psoas major muscle, targeting gray rami 157 

communicantes. A comparison of contrast spreading in selective CLS (A) and conventional CLS (B) 158 

is shown in Figure 2.  159 

 160 

The expected clinical effects are vasodilation (for treatment of Raynaud's syndrome, livedo 161 

reticularis, thromboangiitis obliterans, ischemic diabetic foot, and erythromelalgia; Figure 3), 162 

sweat reduction (for treatment of hyperhidrosis), and pain relief (for treatment of 163 

erythromelalgia and phantom limb pain). 164 

 165 

FIGURE LEGENDS: 166 

Figure 1: Relationship between puncture needle and surrounding organs/tissues.  (A) A diagram 167 

of an axial lumber CT scan at the level of the needle tract. The white line represents the needle 168 

tract. It should be noted that the needle tip reaches close proximity to, but does not break 169 

through, the anterior fascia of the psoas muscle (red arc). A = abdominal aorta, V = inferior vena 170 

cava. (B) Lateral view of a lumbar X-ray. The green area illustrates the optimal area, located 171 

beside the lumbar vessels (usually located in the middle of the vertebral body horizontally), 172 

behind the anterior fascia of the psoas muscle and away from the lumbar nerve root behind the 173 

vertebral body. This is a safe location, closest to the gray rami communicantes. A = lumbar artery, 174 

V = lumbar vein. 175 

 176 



 
 

Figure 2: Comparison of contrast agent spreading in X-ray views between selective CLS (A) and 177 

conventional CLS (B). (A) Selective CLS. The contrast agent was injected behind the anterior fascia 178 

of the psoas muscle. The lateral view showed that the contrast agent spread around and behind 179 

the needle tip. The anterior-posterior (AP) view showed that the contrast agent diffused outward 180 

and downward along the spaces among psoas muscle fibers and formed thin strips, outlining the 181 

contour of the muscle fibers. (B) Conventional CLS. The contrast agent was injected in front of 182 

the anterior fascia of the psoas muscle. The lateral view showed that the contrast was 183 

concentrated in loose tissue in front of the needle tip. The AP view showed that the contrast 184 

agent was concentrated along the vertebral body, thus overlapping with the vertebral body in X 185 

ray view, and did not diffuse outward. 186 

 187 

Figure 3: Clinical observation after selective CLS on the right side of a patient with 188 

erythromelalgia. The patient’s blood vessels dilated, skin temperature increased, and skin was 189 

rosy and dry on the right limb. In contrast, skin was damp and cold with a slight violaceous skin 190 

color on the left side without treatment. 191 

 192 

Figure 4: Anatomic illustration of sympathetic trunk and gray rami communicantes. (A) 193 

Anatomically, the psoas muscle is attached to the lateral side of the vertebral body and the 194 

lumbar disc (LD). In this illustration, most of the anterior fascia of the psoas muscle is removed, 195 

exposing the psoas muscle. The lumbar sympathetic trunk, located in front of the anterior fascia 196 

and adjacent to the abdominal aorta (right lumbar sympathetic trunk adjacent to inferior vena 197 

cava, not shown). The enlarged lumbar sympathetic ganglia (SG) are also visible. (B) With the 198 

psoas muscle removed from the outside of the vertebral body, the lumbar blood vessels and gray 199 

rami communicantes covered in the deep side of the psoas muscle are exposed. The gray rami 200 

communicantes originate from the sympathetic ganglia, extend through the anterior fascia, 201 

extend backward along the lateral edge of the vertebral body, surround the lumbar blood vessels, 202 

and finally join the lumbar nerve roots. 203 

 204 

DISCUSSION: 205 

Here we classify CLS as either conventional or selective CLS, with the major difference being the 206 

targeting of sympathetic trunk vs. gray rami communicantes (injection of phenol in front of vs. 207 

behind the anterior fascia of the psoas major muscle). We have implemented selective CLS in 208 

young, female patients with livedo reticularis10, children with erythromelalgia7, 9, and senile 209 

patients with end-stage arteriosclerosis obliterans and high-risk comorbidities, and we have 210 

confirmed its long-lasting, beneficial effects and safety.  211 

 212 

Ureteropelvic damage is the most frequently reported complication of CLS.  There have been 213 

more than 10 cases reported12-19. In one report, the incidence was reported as 1.24% (3 fibrotic 214 

ureter stenoses out of 241 CT-guided CLS) 16, and the author concluded that damage to the ureter 215 

may follow even when the procedure is technically satisfactory. Although relatively rare, this 216 

complication is serious and causes great harm to the patient. In selective CLS, anterior fascia can 217 

provide a natural protective barrier of important organs such as the ureter, abdominal aorta, and 218 

inferior vena cava. In our hospital, ureteropelvic damage has never occurred in more than 300 219 

CLS procedures. 220 



 
 

 221 

The risks of sympathetic trunk inactivation have been recognized in thoracic sympathectomy, 222 

and selective sympathicotomy (ramicotomy) has been reported under video-assisted 223 

thoracoscopic surgery20-22.  The anatomical distribution of lumber sympathetic nerves is different 224 

from thoracic nerves, which makes implementation of selective CLS possible (see Figure 4 and 225 

explanation below). 226 

 227 

The lumbar sympathetic trunk is located in front of the anterior fascia of the psoas muscle, and 228 

this location is relatively fixed (Figure 1, Figure 4). However, the lumbar sympathetic ganglia have 229 

large variations in their relative positions to the vertebral body and in numbers (2-6 in the general 230 

population, most commonly 4, maximum of 8) among different individuals. Even within the same 231 

individual, distribution of the ganglia is not necessarily symmetrical. In some cases, the ganglia 232 

are located beside the vertebral bodies, and in others, they are located beside the lumbar discs. 233 

The gray rami communicantes originate from the sympathetic ganglia, and the relative positions 234 

to the vertebral body from where they originate are highly variable, too. The relative positions 235 

to the vertebral bodies from where communicantes merge into the lumbar nerve roots tend to 236 

be consistent, because the locations of lumbar nerve roots are fixed. This makes it possible to 237 

target gray rami communicantes without open surgery.  238 

 239 

The optimal injection area (Figure 1) also successfully avoids the lumbar arteries and veins across 240 

the vertebral body, reducing the risk of operative and postoperative bleeding. More importantly, 241 

the psoas muscle attached to the lateral side of the vertebral body becomes a natural protective 242 

barrier of the lumbar nerve root, protecting the lumbar nerve root behind the psoas muscle and 243 

ensuring that no major nerve damage occurs. 244 

 245 

There have been no complications other than mild transient genitofemoral neuralgia, which 246 

occurred in less than 20% of all cases treated by selected CLS, and all spontaneously resolved 247 

within a few days at our hospital. The incidence, intensity, and duration reported in the literature 248 

were highly variable, with ranges between 5 and 66%, from mild to significant, and lasting days 249 

to years2,23-28. The genitofemoral nerve originates from the L1/L2 segments of the lumbar plexus, 250 

then passes downwards and forwards along the psoas muscle and through the anterior fascia of 251 

the psoas muscle at approximately the L3 level. Injecting a small amount of drug behind the 252 

anterior fascia at L3/L4 would theoretically decrease the chance and degree of genitofemoral 253 

nerve damage.  254 

 255 

Kuntz’s fibers have been blamed for surgical failures of endothoracic sympathectomy29. There 256 

are no published reports on Kuntz’s fibers in lumber sympathetic nerve. To ensure satisfactory 257 

and persistent sympathetic interruption in CLS, it is recommended to inject the 2 mL of phenol 258 

in the optimal area (Figure 1B) in the directions of both the head and feet. Moreover, if 259 

sympathetic interruption is not satisfactory, it is recommended to inject supplemental phenol to 260 

another optimal area or at the L5, which is preferred over injection of a higher dose in the same 261 

area. In this regard, the chances of inactivating gray rami communicantes may be highly increased, 262 

and a higher degree of safety can be achieved. 263 

 264 



 
 

Gray rami communicantes are unmyelinated nerves, which are more vulnerable to phenol 265 

compared to myelinated nerves. In our experience, 2 mL of 5% phenol is usually sufficent for 266 

each injection site. We have used a 4 mL injection in an earlier case, and we gradually lowered 267 

the amount to 2 mL.  268 

 269 

In summary, we describe the procedure of selective CLS, which targets gray rami communicantes 270 

and not the sympathetic trunk, and we emphasize the anterior fascia of the psoas major muscle 271 

as a protective barrier when performing selective CLS. The precise needle tract, accurate 272 

evaluation of the contrast agent spreading, and multiple injections with small doses of phenol 273 

are all critical in ensuring the success of selective CLS.  274 

 275 
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Name of Material/ Equipment Company Catalog Number

0.9% Saline solution

Chinese Dazhong Pharmaceutical 

Co.,Ltd. 8F84D7

10-cm 9# puncture needle Peking University Third Hospital Not Applicable
2% Lidocaine Hydrochloride Injection 

solution

Hubei Tiansheng Pharmaceutical 

Co.,Ltd. 20180434
5% Phenol diluted in aqueous 

solution Peking University Third Hospital Not Applicable

Angiography system （DSA） Philips FD20

Aseptic puncture kit Peking University Third Hospital Not Applicable
Contrast media（iodixanol injection; 

320） GE Healthcare 14160155

Infrared frontal thermometer OMRON health care (China) Co.,Ltd. MC-720

Iodophors skin disinfectants 

Shanghai Likang Disinfectant Hi-Tech 

Co., Ltd. 20180404

Sterile surgical gloves Beijing Ruijing Latex products Co., Ltd. 2018070352

Syringes and needles 10 mL

Shandong Weigao Group Medical 

Plolymer Co.,Ltd. 20180711

Syringes and needles 5 mL

Shandong Weigao Group Medical 

Plolymer Co.,Ltd. 20180721
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Comments/Description

10 mL ⅹ2

7# for children

5 mL ⅹ2

10 mL

have X-ray fluoroscopy function

6 pieces of surgical towel, gauze, cotton balls, blood vessel forceps, etc.

320 mg I/mL

10 mL ⅹ2

5 mL ⅹ1



ARTICLE AND VIDEO LICENSE AGREEMENT 

Title of Article: 

Author(s):  

Item 1 (check one box): The Author elects to have the Materials be made available (as described at 

http://www.jove.com/author) via:      Standard Access       Open Access 

Item 2 (check one box): 

 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 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 MyJove 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.
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ARTICLE AND VIDEO LICENSE AGREEMENT 

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 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. 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.

9. 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.

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

11. 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 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. 

12. Fees.  To cover the cost incurred for publication, JoVE
must receive payment before production and publication 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. 

13. 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 required per submission. 

CORRESPONDING AUTHOR: 

Name:  

Department:  

Institution: 

Article Title: 

Signature:   Date: 

Please submit a signed and dated copy of this license by one of the following three methods: 
1) Upload a scanned copy of the document as a pfd 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 02139

For questions, please email submissions@jove.com or call +1.617.945.9051 
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Editorial comments and responses: 

 

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no 

spelling or grammar issues. 

Answer: The manuscript is thoroughly proofread. 

 

2. Please include an ethics statement before the numbered protocol steps, indicating that the 

protocol follows the guidelines of your institution’s human research ethics committee. 

Answer: The ethics statement is transferred before the numbered protocol steps. 

 

3. Unfortunately, there are a few sections of the manuscript that show significant overlap with 

previously published work. Though there may be a limited number of ways to describe a 

technique, please use original language throughout the manuscript. Please check the 

iThenticateReport attached to this email. 

Answer: We revised the manuscript according to the iThenticateReport. The revised parts are in 

red color. 

 

4. Please split some long steps so that each step contains 2-3 actions and is less than 4 lines. 

Answer: The long steps are revised. The notes are transferred before the numbered protocol steps.   

 

5. Please remove all headers from Representative Results. Please avoid sectioning Representative 

Results. 

Answer: The headers of Representative Results are removed. The Representative Results are not 

sectioned now. 

 

6. Please use standard SI unit symbols and prefixes such as µL, mL, L, g, m, etc. 

Answer: The standard SI unit symbols and prefixes are used, e.g. ml are replaced by mL. 

 

7. Please ensure that the references appear as the following: 

Lastname, F.I., LastName, F.I., LastName, F.I. Article Title. Source. Volume (Issue), FirstPage – 

LastPage, (YEAR). 

For more than 6 authors, list only the first author then et al. 

Answer: The references are revised accordingly. Some of them don’t have page number, so we put 

doi number there. 

 

 

 

Rebuttal Letter Click here to access/download;Rebuttal Letter;20181008
Editorial comments and responses.docx

http://www.editorialmanager.com/jove/download.aspx?id=910167&guid=276eef54-3cea-4340-acf9-d204077a321a&scheme=1
http://www.editorialmanager.com/jove/download.aspx?id=910167&guid=276eef54-3cea-4340-acf9-d204077a321a&scheme=1

