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Guidelines for Authors
Aesthetic Medicine is a multidisciplinary Journal with the aim of informing readers about the most important developments in the 
field of Aesthetic Medicine.

Submission of manuscripts
All articles in their final version - completed with name, surname, affiliation, address, phone number and e- mail address of the 
author (s) - must be sent in word format to the Editorial Committee at the following e-mail address:
aemj@aestheticmedicinejournal.org. Manuscripts must be written in English, and authors are urged to aim for clarity, brevity, and 
accuracy of information and language. All manuscripts must include a structured abstract. Authors whose first language is not 
English should have their manuscripts checked for grammar and stylistic accuracy by a native English speaker.

Manuscript specifications
Title page
The title page should include:
• The name(s) of the author(s)
• A concise and informative title
• The affiliation(s) and address(es) of the author(s)
• The e-mail address, telephone and fax numbers of the corresponding author
• Include a short title (not to exceed 30 characters in length, including spaces between words) for use as a running head
• The authors must disclose any commercial interest that they may have in the subject of study and the source of any
   financial or material support

Abstract
The length of the abstract should be no more than 250 words and should include the following hea- dings: Background, Aim, 
Methods, Results, Conclusions

Keywords
Up to six keywords should be listed and separated by a comma (please, verify keywords on MeSH).

Manuscript categories
• Original article
• The manuscript should be organised in the following sections:
• Structured Abstract. The length of the abstract should be no more than 250 words and should include the following
   headings: Background, Aim, Methods, Results, Conclusions
• Introduction
• Materials and Methods
• Results
• Discussion and Conclusions
• Acknowledgments
• Conflict of interest
• Reference list
• Legends (max 10)

The manuscript must not exceed 4000 words and 50 references.

Review
This type of article uses Unstructured Abstract. It must not exceed 4000 words and includes figures and tables (max 15), legends, 
and up to 200 references.

Mini-review
This type of article uses Unstructured Abstract. It must not exceed 2000 words and includes figures and tables (max 12), legends, 
and up to 100 references.

Case Report
This type of article uses Unstructured Abstract. It must not exceed 1500 words and includes figures and tables (max 6), legends, and 
up to 30 references.

Style
• Use a normal, plain font (e.g., 12-point Times Roman) for text
• Double-space the text
• Use italics for emphasis
• Use the automatic page numbering function to number the pages
• Do not use field functions
• Use tab stops or other commands for indents, not the space bar
• Use the table function, not spreadsheets, to make tables

Acknowledgments
The authors declare that they have no conflict of interest.
If potential conflicts of interest do exist, the authors should provide details (see below) for each affected author in a note in a 
separate DISCLOSURE section of the manuscript document text, before the list of references.

Conflict of interest disclosure
Conflicts of Interest need to be explicitly defined before any manuscript can be considered for publication.

References
References must be cited consecutively in the text as superscript numerals and listed on a separate sheet in numerical order at the 
end of the text. The references must be cited according to the AMERICAN MEDICAL AS- SOCIATION (AMA) CITATION STYLE.
For this reason, they must contain author’s surname and name initial, the original title of the article, the title of the journal 
(abbreviated and in italic), the year of publication, the number of the volume, the number of the first and last page.
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AMERICAN MEDICAL ASSOCIATION (AMA) CITATION STYLE
Rev. 11/1/2012

General rules from the 10th edition
• Items are listed numerically in the order they are cited in the text
• Include up to 6 authors
• For more than six, provide the names of the first three authors and then add et al
• If there is no author, start with the title
• Periodicals (journals, magazines, and newspapers) should have abbreviated titles; to check for the proper abbreviation,
   search for the Journal Title through LocatorPlus at the National Library of Medicine website

To find more AMA style citations, go checkout the
AMA Manual of Style: A Guide for Authors and Editors. 10th ed. Oxford: Oxford UP.

Citation Type

Journal article - in print - one author

Journal article - in print - 2-6 authors

Journal article – in print - more than 6 authors

Journal article - online*
*if there is no DOI, provide the URL for the specific 
article

Journal article - online from a library database*
*there is no specific way to cite articles found in 
library databases according to the AMA so double 
check with your professor

Newspaper article - in print*
*if the city name is not part of the newspaper name, 
it may be added to the official name for clarity
* if an article jumps from one page to a later page 
write the page numbers like D1, D5

Newspaper article - online

Websites

Entire book - in print

Book chapter - in print

Example

Spencer J. Physician, heal thyself - but not on your own please. 
Med Educ. 2005; 89: 548-549.

Salwachter AR, Freischlag JA, Sawyer RG, Sanfey HA. The 
training needs and priorities of male and female surgeons and 
their trainees. J Am Coll Surg. 2005; 201: 199-205.

Fukushima H, Cureoglu S, Schachern P, et al. Cochlear changes 
in patients with type 1 diabetes mellitus. Otolaryngol Head Neck 
Surg. 2005; 133: 100-6.

Coppinger T, Jeanes YM, Hardwick J, Reeves S. Body mass, 
frequency of eating and breakfast consumption in 9-13- year-
olds. J Hum Nutr Diet. 2012; 25(1): 43-49. doi: 10.1111/j.1365-
277X.2011.01184.x

Calhoun D, Trimarco T, Meek R, Locasto D. Distinguishing 
diabetes: Differentiate between type 1 & type 2 DM. JEMS [serial 
online]. November 2011; 36(11):32-48. Available from: CINAHL 
Plus with Full Text, Ipswich, MA. Accessed February 2, 2012.

Wolf W. State’s mail-order drug plan launched. Minneapolis 
Star Tribune. May 14, 2004:1B.

Pollack A. FDA approves new cystic fibrosis drug. New York 
Times. January 31, 2012. http://www.nytimes.com/2012/02/01/
business/fda-approves-cystic-fibrosis-drug.html?ref=health 
Accessed February 1, 2012.

Outbreak notice: Cholera in Haiti. Centers for Disease Control 
and Prevention Web site. https://www.cdc.gov
Published October 22, 2010. Updated January 9, 2012. Accessed 
February 1, 2012.

Modlin J, Jenkins P. Decision Analysis in Planning for a Polio 
Outbreak in the United States. San Francisco, CA: Pediatric 
Academic Societies; 2004.

Solensky R. Drug allergy: desensitization and treatment of 
reactions to antibiotics and aspirin. In: Lockey P, ed. Allergens 
and Allergen Immunotherapy. 3rd ed. New York, NY: Marcel 
Dekker; 2004:585-606.
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AMERICAN MEDICAL ASSOCIATION (AMA) CITATION STYLE
Rev. 11/1/2012

Citing sources within your paper
Unlike APA or MLA, you will not use the author’s last name for the in-text citations. Instead, you will number each 
instance when you are referencing an article. The order of numbering will be contingent on the order in which you 
use that reference within your paper. In the example below, the first article referenced is given the number one in 
superscript. In the References section, you will find the matching article listed as number 1.

Use commas to separate multiple citation numbers in text, like you see between references 2 and 3. Unpublished works 
and personal communications should be cited in the text (and not on the reference list).1 Superscript numbers are 
placed outside periods and commas, and inside colons and semicolons. When citing the same source more than once, 
give the number of the original reference, then include the page number (in parentheses) where the information was 
found. See pages 41-44 of the AMA Manual of Style for more information.

References
Citing AMA guide website http://libguides.stkate.edu/c.php?g=101857&p. Updated April 2011. Accessed October 24, 
2012.

To find more AMA style citations, go checkout the
AMA Manual of Style: A Guide for Authors and Editors. 10th ed. Oxford: Oxford UP.

Example Article

1. Zoellner J, Krzeski E, Harden S, Cook E, Allen K, Estabrooks PA. Qualitative application of the theory of planned 
behavior to understand beverage consumption behaviors among adults. J Acad Nutr Diet. 2012;112(11):1774-1784. 
doi: 10.1016/j.jand.2012.06.368.

In-Text Citation Example

References Section Example

L
ARGE INCREASES IN AMERICANS’ CONSUMPTION 
OF sugar-sweetened beverages (SSB) have been 
a topic of concern. Between 1977 and 2002, the 
intake of “caloric” beverages doubled in the United 

States, with most recent data showing that children and 
adults in the United States consume about 172 and 175 
kcal daily, respectively, from SSB,1 lt is estimated that SSB 
account for about 10% of total energy intake in adults 2,3. 
High intake of SSB has....

References
1. Duffey KJ. Popkin BM. Shifts in patterns and consumptions of 

beverages between 1965 and 2002. Obesity. 2007:15(11):2739-2747.

2. Nielsen SJ. Popkin BM. Changes in beverage intake between 1977 and 
2001. Am J Prev Med. 2004;27(3):205-210.

3. Drewnowski A. Bellisle F. Liquid calories, sugar, and body weight. Am 
J Clin Nutr. 2007;85(3):651-661. 
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Images and Tables
All images within the word file must be numbered progressively and accompanied by the corresponding cap- tions, 
with precise references in the text. Moreover, the images should be sent separately and in HD (at least 300 Dpi, in TIFF 
or JPEG format).
Graphs and charts are progressively numbered and accompanied by the corresponding captions, with precise 
references in the text. They must be sent separately, preferably in Excel format.
It is necessary to give the authorization to reproduce already published materials or to use people portraits, in case 
they are recognizable. The Authors has full, exclusive and personal responsibility and respect for the rules protecting 
privacy, originality and content (text, images) of the articles.

Artwork instructions
Permission
Photographs in which a person is identifiable must either have the face masked out, or be accompanied by written 
permission for publication from the individual in the photograph. Authors wishing to include figures, tables, or text 
passages that have already been published elsewhere are required to obtain permission from the copyright owner(s) 
for both the print and the online format and to include evidence that such permission has been granted when 
submitting their papers. Any material received without such evidence will be assumed to originate from the authors. 
Please be informed that we will not be able to refund any costs that may have occurred in order to receive these 
permissions from other publishers. Please be aware that some publishers do not grant electronic rights for free (an 
example is Thieme Publishers). In these cases we kindly ask you to use figures from other sources.

Editorial Office

Via Monte Zebio, 28 - 00195 Roma
Tel. + 39 06 37353333 - Fax +39 06 37519315

www.aestheticmedicinejournal.org

Submit your manuscripts at

aemj@aestheticmedicinejournal.org

VII

http://www.aestheticmedicinejournal.org
mailto:www.aestheticmedicinejournal.org%20?subject=
mailto:aemj%40aestheticmedicinejournal.org?subject=


Publication Ethics and Publication Malpractice Statement
Aesthetic Medicine undertakes to defend the rules of ethical behavior in every stage of the process by adopting and promoting the 
standards set by Code of Conduct and Best Practice Guidelines for Journal Editors.

Duties of Editors
Publication decisions

The editor of a peer-reviewed journal is responsible for deciding which of the articles submitted to the journal should be published.
The editor will evaluate manuscripts without regard to the authors’ race, gender, sexual orientation, reli- gious belief, ethnic origin, 
citizenship, or political philosophy. The editor may be guided by the policies of the journal’s editorial board and constrained by such 
legal requirements as shall then be in force regarding libel, copyright infringement and plagiarism.

Confidentiality

The editor and any editorial staff must not disclose any information about a submitted manuscript to anyone other than the 
corresponding author, reviewers, potential reviewers, other editorial advisers or the publisher, as appropriate.

Disclosure and conflicts of interest
Unpublished materials disclosed in a submitted manuscript must not be used in an editor’s own research without the express 
written consent of the author. Privileged information or ideas obtained through peer re- view must be kept confidential and not 
used for personal advantage. When the editorial board is notified or discovers a significant problem regarding errors/ inaccuracy, 
undisclosed conflict of interest, plagiarism, in a published article, the editorial board will promptly notify the corresponding author 
and the publisher and will undertake the necessary actions to clarify the issue and in case of need to retract the paper or publish an 
Erratum, following the COPE Guidelines.

Involvement and cooperation in investigations
An editor should take reasonably responsive measures when ethical complaints have been presented concer- ning a submitted 
manuscript or published paper, in conjunction with the publisher (or society). Such measures will generally include contacting the 
author of the manuscript or paper and giving due consideration of the respective complaint or claims made, but may also include 
further communications to the relevant institutions and research bodies, and if the complaint is upheld, the publication of a 
correction, retraction, expression of concern, or other note, as may be relevant. Every reported act of unethical publishing behaviour 
must be looked into, even if it is discovered years after publication.

Duties of Reviewers
Contribution to editorial decisions
Peer review assists the editor in making editorial decisions and through the editorial communications with the author may also 
assist the author in improving the paper. Peer review is an essential component of formal scho- larly communication, and lies at the 
heart of the scientific endeavour. Aesthetic Medicine shares the view of many that all scholars who wish to contribute to publications 
have an obligation to do a fair share of reviewing.

Promptness
Any selected referee who feels unqualified to review the research reported in a manuscript or knows that its prompt review will be 
impossible should notify the editor and excuse him/herself from the review process.

Confidentiality
Any manuscripts received for review must be treated as confidential documents. They must not be shown to or discussed with 
others except as authorised by the editor.

Standards of objectivity
Reviews should be conducted objectively. Personal criticism of the author is inappropriate. Referees should express their views 
clearly with supporting arguments.
Acknowledgement of sources
Reviewers should identify relevant published work that has not been cited by the authors. Any statement that an observation, 
derivation, or argument had been previously reported should be accompanied by the relevant citation. A reviewer should also call 
to the editor’s attention any substantial similarity or overlap between the manuscript under consideration and any other published 
paper of which they have personal knowledge.

Disclosure and conflict of interest
Unpublished materials disclosed in a submitted manuscript must not be used in a reviewer’s own research wi- thout the express 
written consent of the author. Privileged information or ideas obtained through peer review must be kept confidential and not 
used for personal advantage. Reviewers should not consider manuscripts in which they have conflicts of interest resulting from 
competitive, collaborative, or other relationships or con- nections with any of the authors, companies or institutions connected to 
the papers.

Duties of Authors
Reporting standards
Authors of reports of original research should present an accurate account of the work performed as well as an objective discussion 
of its significance. Underlying data should be represented accurately in the paper. A paper should contain sufficient detail and 
references to permit others to replicate the work. Fraudulent or knowingly inaccurate statements constitute unethical behaviour and 
are unacceptable. Review and professional publica- tion articles should also be accurate and objective, and editorial ‘opinion’ works 
should be clearly identified as such.

Data access and retention
Authors may be asked to provide the raw data in connection with a paper for editorial review, and should in any event be prepared 
to retain such data for a reasonable time after publication.
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Originality and plagiarism

The authors should ensure that they have written entirely original works, and if the authors have used the work and/or words of 
others, that these have been appropriately cited or quoted. Plagiarism takes many forms, from “passing off” another’s paper as the 
author’s own paper, to copying or paraphrasing substantial parts of another’s paper (without attribution), to claiming results from 
research conducted by others. Plagiarism in all its forms constitutes unethical publishing behaviour and is unacceptable.

Multiple, redundant or concurrent publication

An author should not in general publish manuscripts describing essentially the same research in more than one journal or primary 
publication. Submitting the same manuscript to more than one journal concurrently consti- tutes unethical publishing behaviour 
and is unacceptable. In general, an author should not submit a previously published paper for consideration in another journal.

Acknowledgement of sources

Proper acknowledgment of the work of others must always be given. Authors should cite publications that have been influential 
in determining the nature of the reported work. Information obtained privately, for example in conversation, correspondence, or 
discussion with third parties, must not be used or reported without expli- cit, written permission from the source. Information 
obtained in the course of confidential services, such as refereeing manuscripts or grant applications, must not be used without the 
explicit written permission of the author of the work involved in these services.

Authorship of the paper

Authorship should be limited to those who have made a significant contribution to the conception, design, execution or interpretation 
of the reported study. All those who have made significant contributions should be listed as co-authors.
Where there are others who have participated in certain substantive aspects of the research project, they should be acknowledged or 
listed as contributors. The corresponding author should ensure that all co-authors have seen and approved the final version of the 
paper and have agreed to its submission for publication.

Hazards and human or animal subjects

If the work involves chemicals, procedures or equipment that have any unusual hazards inherent in their use, the author must 
clearly identify these in the manuscript. If the work involves the use of animal or human subjects, the author should ensure 
that the manuscript contains a statement that all procedures were perfor- med in compliance with relevant laws and institutional 
guidelines and that they have been approved by the appropriate institutional committee(s). Authors should include a statement in 
the manuscript that informed consent was obtained for experimentation with human subjects. The privacy rights of human subjects 
must always be observed.

Disclosure and conflicts of interest

All authors should disclose in their manuscript any financial or other substantive conflict of interest that might be construed to 
influence the results or interpretation of their manuscript. All sources of financial sup- port for the project should be disclosed. 
Examples of potential conflicts of interest which should be disclosed include employment, consultancies, stock ownership, honoraria, 
paid expert testimony, patent applications/ registrations, and grants or other funding. Potential conflicts of interest should be 
disclosed at the earliest stage possible.

Fundamental errors in published works

When an author discovers a significant error or inaccuracy in his/her own published work, it is the author’s obligation to promptly 
notify the journal editor or publisher and cooperate with the editor to retract or correct the paper. If the editor or the publisher 
learns from a third party that a published work contains a significant error, it is the obligation of the author to promptly retract or 
correct the paper or provide evidence to the editor of the correctness of the original paper.
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Editorial
In modern years, aesthetics has become quite important in every aspect of everyday life: following the hundreds of 
journals, magazines, blogs and websites pointing their attention towards this interesting and fascinating topic, the 
request for aesthetic medicine has increased manifolds.
Aesthetic Medicine is a new field of medicine, in which different specialists share the aim of constructing and 
reconstructing the physical equilibrium of the individual. Treatment of physical aesthetic alterations and unaesthetic 
sequel of illnesses or injuries, together with the prevention of aging, are perhaps two of the most iconic areas of 
intervention for Aesthetic Medicine.
However, in order to prevent frailty in the elderly, a program of education is similarly important. 
Furthermore, the line between health and beauty is extremely thin: psychosomatic disorders resulting from low self-
esteem due to aesthetic reasons are frequent and can- not be ignored by a clinician.
It is therefore clear that there is no figure in the field of medicine which is not involved in Aesthetic Medicine: 
endocrinologists, gynecologists, angiologists, psychologists and psychiatrists, plastic surgeons, dermatologists, 
dieticians, physiotherapists, orthopedists, physical education instructors, massophysiotherapists, podologists, and 
rehabilitation therapists are just some of the specialists who are sooner or later going to have to answer their patients’ 
needs for aesthetic interventions.
The involvement of all these specialists fits the description of health as defined by the WHO: “a state of complete 
physical, mental and social well-being and not merely the absence of disease or infirmity” for which, undeniably, a team 
of different physicians is required.
The number of patients requiring medical consultation for esthetic reasons is rapidly increasing: in order to be able to 
provide adequate feedback, medical and paramedical specialists should be trained and, more importantly, should be 
taught how to work together. Existing Societies of Aesthetic Medicine from different countries share the aim of creating 
such teams and provide constant updates to the literature: the creation of an international network of specialists from 
all around the world under the flag of Aesthetic Medicine represents a challenge, but at the same time it is the proof of 
the widespread interest in this topic.
The first issue of this Journal represents the results of the efforts of the many national Societies and of the Union 
Internationale de Medecine Esthetique, now together as one; it is our hope that in years to come this Journal might 
improve our knowledge in this field, and provide adequate scientific advancement in the field of Aesthetic Medicine.

Francesco Romanelli
MD Editor-in-chief

Associate Professor at “Sapienza” University of Rome
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Editors’ notes
Aesthetic Medicine, the booming medical activity

Aesthetic Medicine was born in France 40 years ago.
The French Society of Aesthetic Medicine was the first of its kind in the world, followed by Italy, Belgium and Spain. 
Starts were rather difficult as aesthetic procedures in those early years were only surgical.
At that time aesthetic doctors and cosmetic dermatologists had very few real medical procedures to offer to their patients 
for treating aesthetic problems on face and body.
At the beginning of the ‘80s, viable medical procedures started to emerge in Europe for aesthetic and cosmetic purposes.
Mostly, at that time, they were imported from the United States: those included collagen injections for wrinkles (Zyderm 
by Dr. Stegman), and chemical peels (phenol by Dr. Baker, TCA by Dr. Oba- gi). But, subsequently, European research on 
Aesthetic Medicine gained momentum. Hyaluronic acid appeared on the market, as it was discovered that it could be used 
as a dermal filler for wrinkles. During the ‘90s, the use of lasers offered aesthetic doctors and cosmetic dermatologists 
new possibilities.
The “beam revolution” started with CO2 laser for facial resurfacing.
Today, CO2 resurfacing is not used as much anymore, because of the long and difficult postop. CO2 laser was replaced 
with the gentler Nd-YAG and Erbium lasers and more recently with non invasive photonic devices for facial rejuvenation, 
including IPL, US and radiofrequency. These new technologies allow today’s aesthetic doctors and cosmetic dermatologists 
to offer their patients procedures with low risk of post- op complications. Then, Botulinum Toxin has “invaded” both 
sides of the Atlantic Ocean.
Today, Botox injections are the most popular treatment for facial expressive wrinkles.
Botox injections are now so common everywhere that many cosmetic surgeons have given up their bistouries for 
syringes. Last but not least, development in Aesthetic Medicine is shown by mesotherapy and adipolipolysis.
About lipolysis, new data and recent publications have explained that radiofrequency, ultrasounds and cryolyse could 
have positive action to dissolve fat and to improve some unaesthetic disorders like cellulite.
These non invasive procedures intend to replace the surgical liposculpture with success.
Nowadays, Aesthetic Medicine has the necessary tools to address all major disorders within the aesthetic field. After 40 
years, Aesthetic Medicine is now active in 27 countries in the world (France, Italy, Spain, Belgium, Morocco, Poland, Russia, 
Switzerland, Romania, Kazakhstan, Algeria, Brazil, Argentina, Uruguay, Venezuela, Colombia, Chile, Mexico, U.S.A, Canada, 
South Korea, and recently Ecuador, China, South Africa, Turkey, Ukraine and Georgia).
All 27 national Societies are members of the Union Internationale de M decine Esth tique (U.I.M.E.). Aesthetic Medicine is 
taught in 8 countries (France, Italy, Spain, Brazil, Argentina, Mexico, Venezuela, Kazakhstan) in universities that deliver 
UIME’s diplomas after 3 to 4 years of studies.

What is the future of Aesthetic Medicine?

In the last few decades, patients’ desires to look and feel younge, have fueled Aesthetic Medicine and Cosmetic 
Dermatology: many different procedures have been developed to satisfy the demands.
As life-span have increased, patients today are not only asking about aesthetic procedures, they are also asking for a 
way to stay in good physical conditions in the last decades of their lives. As a direct result, Anti-Aging Medicine, which 
covers skin aging and general aging, has recently emerged and expanded very quickly. Anti-Aging Medicine can offer 
senior patients better nutrition, dietary supplementation with vitamins, minerals, antioxidants, and eventually hormone 
replacement therapy, but only when needed.
Today, and in the near future, both Aesthetic Medicine and Anti-Aging Medicine will offer to our patients, who now live 
longer, better wellness with aesthetic treatments for skin aging and anti-aging treatments for general aging. Aesthetic 
Medicine is booming, but all medical practitioners should be correctly trained, so its future will be bright.

Jean-Jacques Legrand
Former General Secretary and Honorary President of UIME
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Aesthetic Medicine: a bioethic act

When in 1977 the Italian Society of Aesthetic Medicine published the first issue of the magazine “La Medicina Estetica” 
Carlo Alberto Bartoletti, the Founder, wrote an editorial in which traced the pathway of the discipline and of the Scientific 
Society, still valid and projected into the future.
Today from that Editorial Board arise an International Journal, which wants to be indexed, in order to give to the doctors 
practicing Aestehetic Medicine all around the world a solid basis of shared knowledge.
In the late ‘60s, what was called in Italy Aesthetic Medicine, moved its first steps thanks to “remise en forme and anti 
aging projects” imported from the experience the “Institutul de geriatrie Bucuresti”, directed by Dr. Ana Aslan.
For this reason,there is the bioethical imperative that the Discipline should be first prevention, then return to physiology 
and finally correction.
The worldwide diffusion and the efforts of Industries born on the wave of the phenomenon have often led to choose 
the fastest route to achieve and maintain the physical aspect in the myth of beauty at all costs, without considering that 
aesthetic is not synonymous of beauty, but it is a balance between body and mind, and the role of the doctor is to take 
care of the Person globally and not only focusing on the correction of “a badly accepted blemish”.
Faithful to the teaching of my Master had almost 50 years ago, this new journal will have the task of elevating the human 
resources, aligning and validating methodologies, but above all affirming the humanitas of the medical art in its purest 
sense to pursue the good and the graceful for the person who relies on it.

Fulvio Tomaselli, MD
Honorary President of the Italian Society of Aesthetic Medicine

Aesthetic Medicine needs science. All over the world
All Aesthetic Doctors know that science is the basis for safety. Safety is the most important issue in our discipline.
Unfortunately, Aesthetic Medicine is more often surrounded by marketing than by science, despite the hard work done by 
Scientific Societies all over the World. And, too often doctors working in this field are dealing with sellers that promote 
products with insufficient scientific studies.
However, they sell it anyway. I think that doctors must learn that the first thing to ask about a medical device is 
the scientific background regarding that product: patients treated, follow up period, adverse events and, most of all, 
publications.
With this new International Journal completely dedicated to Aesthetic Medicine, proposed by the Italian Society of 
Aesthetic Medicine, endorsed by UIME and shared by all the National Societies of Aesthetic Medicine belonging to UIME, 
World Aesthetic Medicine wants to stimulate scientific production in this discipline to increase safety and quality in 
aesthetic medical procedures.
Another important goal of the Journal is to catalyze the proposal of new protocols and guidelines in Aesthetic Medicine, 
with the consensus of the entire Aesthetic Medicine Scientific Community.
What this Journal should achieve in the near future is to improve the number and quality of scientific production in 
Aesthetic Medicine, in order to allow this discipline to grow in the field of evidence based medicine, not only in the 
rationale field.
I hope this can be the start of a new era for Aesthetic Medicine, with the commitment of all Scientific Societies all over 
the world.

Emanuele Bartoletti, MD
Managing Editor

President of the Italian Society of Aesthetic Medicine
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Aptos thread lifting methods of the nasal 

tip lifting a minimally invasive approach 

for nose reshaping

Nejat Can

MD, Aesthetic Doctor - Baskent University, Istanbul Hospital

Orginal article

Abstract

Cosmetic surgery of the nose frequently produces unsatisfactory results that require modifications. The nose determines 
an individual’s appearance and may affect interpersonal relationships. Patients are presently more interested in short 
procedures, under local anesthesia and in an ambulatory setting, with low cost, low risk, and a fast recovery time. As a 
minimally invasive nasal reshaping procedure, Aptos thread lifting methods are a good choice to achieve long-lasting, 
satisfactory results in selected patients with minimal hump deformity and an underrotated tip. The significance of 
this technique lies in the fact that it is one of very few office-based minimally invasive alternatives for aesthetic nasal 
surgery, with a recovery period of two to three days.
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Introduction

Plastic surgeons are facing increasing pressure 
from patients to simplify their procedures, such as 
minimizing the scar or reducing the operation time and 
recovery period. In some areas of aesthetic surgery, we 
have noninvasive alternatives such as botulinum toxin 
injections, commercially available soft tissue fillers, 
or thread lifting to lift the ptotic tissue. Interestingly, 
aesthetic nasal surgery is one of the fields in which 
the minimally invasive options are few. However, some 
patients asking for nasal surgery do not necessarily 
need a standard aesthetic rhinoplasty procedure. In 
some cases, only nasal tip lift is enough to achieve 
satisfactory nasal harmony and aesthetics. Herein, we 
describe a simple, office-based procedure that can be 
performed under local anesthesia in a matter of minutes 
with virtually no downtime and also can be combined 
with any other minimally invasive procedure. Our 
technique allows the surgeon to rotate the nasal tip over 
the hump, only through a small access puncture made 
on the central nasal tip1.

Patients and Methods

The author successfully performed a minimally invasive 
rhinoplasty with the Aptos thread lifting technique in 
28 carefully selected patients. 4 of these patients had 
already been undergone primary rhinoplasty.
Between October 2016 and March 2018, with an eight - 
to twelve - months follow-up. Patient ages ranged from 
21 to 50 years. All of the patients elected not to undergo 
any aesthetic nasal surgery but were requesting a slight 
improvement of their nasal shape.

Aptos Excellence Visage

Aptos Excellence Method - Absorbable threads P(LA/
CL) (poly-L-lacticacid %75 + caprolactone %25) with 
multidirectional barbs for lifting and armouring. 
The threads have special barb arrangement. Each 
subsequent barb is located on the opposite direction 
from the previous one, that allows stronger hypodermic 
fixation and supports grouping the tissues on every 
micro-section of the thread. Round tip hollow blunt 
cannula is very safe and does not damage soft tissues. 
It has been more than 21 years since the first APTOS 
thread and method has been introduced to the aesthetic 
world. It was first developed in 1996 by plastic surgeon 
Dr. Marlen Sulamanidze. In Pack: P(LA/CL) threads with 
barbs USP 2/0, EP3, 190mm–10pcs. Round tip hollow 
blunt cannula 20Gx150mm. Straight - 10pcs. (Figures 1 
and 2)2-5.

Figure 1 - Absorbable threads P (LA/CL) (poly-L-lactic acid %75 + 
caprolactone %25) Multidirectional Barbs.

Figure 2 - Round tip blunt cannula 20Gx150mm - Round tip blunt cannula 
23Gx80mm - Lancet point needle 18Gx40mm.
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Anatomy

Surface Appearance: the external nose has a pyramidal 
shape. The nasal root is located superiorly, and is 
continuous with the forehead. The apex of the nose 
ends inferiorly in a rounded ‘tip’. Spanning between 
the root and apex is the dorsum of the nose. Located 
immediately inferiorly to the apex are the nares; 
piriform openings into the vestibule of the nasal cavity. 
The nares are bounded medially by the nasal septum, 
and laterally by the ala nasi (the lateral cartilaginous 
wings of the nose). Skeletal Structure: the skeleton of the 
external nose is made of both bony and cartilaginous 
components: bony component – located superiorly, and 
is comprised of contributions from the nasal bones, 
maxillae and frontal bone. Cartilaginous component – 
located inferiorly, and is comprised of the two lateral 
cartilages, two alar cartilages and one septal cartilage. 
There are also some smaller alar cartilages present.
Whilst the skin over the bony part of the nose is thin, 
that overlying the cartilaginous part is thicker with many 
sebaceous glands. This skin extends into the vestibule 
of the nose via the nares. Here there are hairs which 
function to filter air as it enters the respiratory system 
(Figures 3, 4, 5 and 6)6.

Figure 3 - External Nose Anatomy 6.

Figure 4 - Nerve of Nose 6.

Figure 6 - Nose Anatomy 6.

Figure5 - Nose Artery 6.

Surgical Technique

Before the procedure, the midline and the most 
prominent spot of the nasal domes were marked, and 
the nasal dorsum and caudal septum and columella 
were infiltrated with local anesthetic - adrenalin 
solution. An 18 gauge needle was used through the 
nose tip to create the entry point (center of domes tip 
defining point) (Figure 7).

Figure 7 - Entry Point. Center of Domes Tip defining point.
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First Step: with the Aptos excellence visage, the 
columella angle needs to be enlarged by moving the 
columella through the entry point and placing the 
thread into the nasal septal cartilage. The cannula is 
not removed at all during the procedure. Forward 
and backward maneuvering places the entire 190 mm 
multidirectional thread all into the columella. (Figure 
8). Second Step: with the Aptos excellence visage, it is 
necessary to move along the nasal dorsum from the 
entrance point and to put the thread over the nasal 
periosteum and proceed to the glabella to lift the nasal 
bridge. The cannula is not be removed at all during the 
procedure. Forward and backward maneuvering places 
the entire 190 mm multidirectional thread all into the 
nasal dorsum (Figure 9).
Intraoperatively, the magnitude of change and the 
exact effect can be determined by observing the 
rotation of the tip as the thread is tightened. This is a 
crucial point at which the amount of tip rotation and 
projection should be evaluated. A slight overcorrection 
is suggested in all cases. The nose was taped for three 
to four days postoperatively at night, and each patient 
was instructed to apply the same tape for three weeks7.

Results

The results were satisfactory in all but 20 of the 28 cases 
based on patient feedback (Table 1).
Three patients did not find the result satisfactory and 
the procedure was repeated after 6 months.
Five patients found the results inadequate and those 
patients underwent normal rhinoplasty afterward. Four 
patients were not satisfied with the primary rhinoplasty 
operation and preferred the nose tip lift of Aptos 
thread lifting methods. The nose tip lift of Aptos thread 
lifting methods was also extraordinarily effective in 
secondary rhinoplasty patients. After an initial loss of 
the overcorrected projection and rotation, the results 
were durable throughout follow-up for both primary and 
secondary rhinoplasty patients.
The operation duration was under 30 minutes in all of 
the cases. Our longest follow-up was 12 months, during 
which we observed that the final outcome appeared 
after the third month and did not undergo any change 
afterward. No complication related to the absorbable 
thread, such as palpability or visibility through the skin 
(Figures 10, 11 and 12) have been observed.

Figure 8 - First Step: Nasal Tip Lifting. Enlarged the Angle of Columella.

Table 1 - Results.

Figure 9 - Second Step: Nasal Bridge Lifting. Reshaping the Ridge of Nose.

Satisfied  
Patients 

Repeated 
Procedure 

 Inadequate 
(Rhinoplasty 
Afterwards) 

Total 
Patients 

20 3 5 28 
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Clinical cases 

Figure 11 - Male patient before and after nasal tip lifting with optimization 
of nasofrontal and nasolabial columella angles.

Figure 12 - Female patients befor and after nasal tip lifting with 
optimization of nasolabial - columella angles.

Figure 10 - Female patient before and after nasal tip lifting with 
optimization of nasofrontal and nasolabial columella angles.
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Conclusion

The nose tip lift described herein is one of very few 
minimally invasive alternatives for aesthetic nasal tip 
surgery.
For selected patients, our method can be used as a simple, 
office-based procedure that can be performed under 
local anesthesia without any significant morbidity, a 
very high patient satisfaction, and a recovery period of 
only two to three days.
The absorbable thread serves as an internal splint, and 
the permanent result is attributable to tissue fibrosis. 
The reversibility of the result, at least for a short period 
of time, is also appealing to patients who are uncertain 
about the outcome of nasal surgery.
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Discussion

Nasal aesthetic problems are one of the few fields in 
which we are not able to offer our patients an acceptable, 
minimally invasive alternative. Furthermore, we have 
patients who are incapable of arranging their daily 
programs to accommodate the required recovery 
period or who do not wish to undergo such a significant 
operation because of their associated health problems 
or anxiety over an irreversible change in their facial 
characteristics.
The main objective of the technique we describe is 
to provide patients with a simple method for nose 
reshaping, which can be performed in the office under 
local anesthesia in less than 30 minutes and is therefore 
comparable with Botolinum toxin or Fillers in the 
patient’s mind.
For selected patients, however, our method can be 
proposed as a simple, office-based procedure that can 
be performed under local anesthesia in a matter of 
minutes with virtually no downtime.
In patients with very deep nasofrontal junctions, the 
Aptos Exellence Visage Absorbable thread can be 
used as filler in the glabellar area to mask the dorsal 
prominence. The rapid production of scar tissue in 
the interface of the skin acts as a biological glue that 
maintains the new tip position over time.
According to our experience, it takes a minimum of 
three to four weeks to achieve a strong subcutaneous 
fibrosis. The Aptos Exellence Visage Absorbable thread, 
if detached earlier than this period, might be reversible, 
which may be seen as an advantage of this procedure 
by the patients.
As a continuation of this study, it might be beneficial 
to measure the nasal length and the nasolabial angle 
pre- and postoperatively at different times, so that we 
can have data by which to precisely judge the necessary 
overcorrection8.
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Abstract
Background: hyperhidrosis is an idiopathic, chronic and usually lifelong condition that impacts negatively on an 
individual’s quality of life. To date heterogeneous tools are available to treat such a condition. Those approaches are 
often invasive or complex to perform. Notably, BTX is effective and minimally invasive but has the disadvantage of being 
painful. 
Aim: herein, we propose and test the use of dermo-electroporation as a new way to obtain a trans-cutaneous and 
painless passage of Onabotulinum toxin A.
Methods: ten hyperhidrotic areas have been treated. All patients had an idiophatic hyperhidriosis of Holze first or 
second degree. The Minor-Test was performed and the amount of sweating and its precise extension was evaluated. 
A microdermoabrasion was performed. Subsequentely, Onabotulinum toxin A was administered via a machinery for 
Dermo-electroporation to obtain the trans-skin passage of the drug. After 15 days post-treatment, the Minor test was 
performed again.   
Results: from a clinical standpoint post-procedure Minor test showed a sensible and homogeneous decrease of sweating. 
No side effect have been noticed, and none of the patients had pain during and after the procedure. A good clinical 
satisfaction was shown by the evaluation test.
Conclusions: dermoelectroporation, according to our preliminary report, is a valid way to treat excessive sweating 
because it is minimally invasive, not painful, rapid and without documented side effects.  At this stage there is a need 
for more trials assessing the role of dermoelectroporation in hyperhidrosis.
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Introduction
Hyperhidrosis is an idiopathic, chronic and usually 
lifelong condition characterized by excessive sweating. 
De facto, it has a very negative impact on the standard 
quality of life affecting emotional status, productivity at 
work and comfort in social situations.  
In particular, the most common sites of hyperhidrosis 
are the axilla and the palmar surfaces of hands, face and 
feet. Notably, women present such a condition three times 
more often than men and around 1% of the population 
may suffer from this problem1-4.
To date a wide variety of heterogeneous tools are available 
for the therapeutic management of such a condition: 
antimuscarinic drugs, topical aluminium chloride  
hexahydrate, ETS (Endoscopic Thoracic Sympathectomy), 
laser therapy and botulinum toxin injection (BTX)1-4.
Antimuscarinic drugs in effective doses are poorly 
tolerated because of their side effects (blurred vision, 
dry mouth and others...) whilst topical aluminium 
chloride hexanhydrate may cause severe cutaneous 
irritations1-4. Furthermore, ETS interrupts, using an 
endoscopic approach, the transmission of sympathetic 
nerve impulses from the ganglia to the nerve endings. 
Despite this surgical technique providing good results, it 
can cause severe complications such as: arterial bleeding 
and subsequent conversion to open thoracotomy, 
intercostal vein bleeding, haemothorax, pneumothorax, 
pleural adhesion or effusion, peripheral nerve injury, 
Horner’s syndrome, postoperative scars and above all 
compensatory sweating4.
De facto, BTX has already been validated as an effective 
and safe option for the treatment of several cosmetic 
conditions such as chemical browlift, glabellar, 
forehead, periorbital, perioral wrinkles5 and notably in 
the minimally invasive treatment of gummy smile6.  
In the same way, BTX can be considered the gold 
standard therapy for the treatment of hyperhidrosis 
because it is minimally invasive, effective - showing 
responders rate superior to 90 %1-3 - and has only little, 
rare and temporary side effects1-3. BTX is injected 
intradermally into the hyperidrotic areas causing a 
temporary blockage of the release of acetylcoline from 
cholinergic submotor fibers. However, an important 
negative aspect of BTX is its temporary effect but even 
if there is a sweating recurrence, it is rarely as massive 
as before the treatment1-3.  
The development of neutralizing antibodies against 
BTX-A creating non-responders has been described 
in up to 10% of patients treated for dystonia and 
blepharospasm7, but, to our knowledge, this resistance 
has not yet been described in hyperhidrosis.  Notably, 
beside its efficacy, the injection of BTX in the palmar 
regions of hands and feet and in the axillary pit it is 
very painful for the patient.
Herein, we propose the use of dermo-electroporation 
as a new way to obtain a trans-cutaneous and painless 
passage of Onabotulinum toxin A.   

Device Used
Ultrapeel® Transderm® Digital (MATTIOLI ENGINEERING 
ITALIA S.P.A. - Via Petrarca 80-82, 50041 Calenzano, 
Firenze - Italy), (Figure 1) is a device for transdermal 
administration of drugs. It has been approved by the 
FDA for “local administration of ionic drug solutions 
into the body for medical purposes and can be used 
as an alternative to injections”. Ultrapeel® Transderm® 
combines the Dermoelectroporation technology, used 
to allow the transdermal passage of molecules, with 
the microdermoabrasion Ultrapeel® to decrease the 
cutaneous impedance facilitating the transdermal 
passage. Ultrapeel® Transderm® Digital has the following 
components: 
• 

•

•

Ultrapeel®: a plus micro-dermoabrasive device with 
a digital control. This is endowed with Corundum 
crystals to guarantee the reproducibility of the 
treatment and it offers a constant control over the 
depth of action of the procedure.
Transderm® delivery display with applicator devices.  
To get a homogenous molecule passage and to monitor 
the skin impedance.
 Digital Precision Dispenser - Super PLD.  To guarantee 
a gradual molecule release without wasting any 
unnecessary amount.

Figure 1 - Ultrapeel® Transderm® Digital device (MATTIOLI ENGINEERING 

ITALIA S.P.A.Via Petrarca 80-82, 50041 Calenzano, Firenze- Italy).
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Materials and Methods 
Ten hyperhidrotic areas (six axillary regions and four 
hand palmar regions) were treated, all the patients were 
women except for one male. The age range was between 
19 and 52 years old, the mean age was 38 years old. 
A clinical evaluation was performed on every patient 
and all of them signed a consent form. Every patient 
in this study had an idiophatic hyperhidriosis of first 
or second degree (mild or moderate form) according 
to Holze. After that, the Minor-Test8 was performed: 
an iodine solution (Betadine®) was applied to the skin 
before using  a rice powder: in this way the areas with 
active sweating showed a purple-brown color and the 
precise extension of the sweating surface was evaluated.  
Subsequentely, Onabotulinum toxin A was prepared 
(Vistabex Allergan®) using 50 units for each axillary 
region and 100 units for palmar regions creating a 
dilution with 2,5 ml of soldium chloride solution9-14.

Afterwards, the prepared syringes with the drug were 
introduced into a particular dispenser in order to obtain 
a progressive trans-skin release with a 0.2 ml/minute 
rate. This dispenser was linked to a machinery for 
Dermo-electroporation (Transderm Mattioli®) equipped 
with dedicated devices to obtain the trans-skin passage 
of the drug. In the palmar regions 1,5 cm devices were 
used, whereas 5 cm devices were applied for the axillary 
regions.  
Immediately before the dermo-electroporation a 
microdermoabrasion, using Corundum crystals, was 
performed in order to reduce the epidermal layer of the 
skin and to facilitate the use of the controlled electrical 
current.  The drug diffusion lasted approximately 5 
minutes for each area. After 15 days post-treatment, 
the Minor test was performed again. Furthermore, the 
patients completed an evaluation test in order to assess 
their satisfaction regarding the results of the procedure.

Results
From a clinical point of view, the results have been 
satisfactory for all patients. Minor test showed a 
sensible and homogeneous decrease of sweating linked 
to the width of the dedicated device that allowed a 
homogeneous distribution and penetration of the drug. 
After the treatment no side effects were noticed, and 
none of the patients reported pain during and after the 
procedure. A good clinical satisfaction was recorded by 
the evaluation test (Table 1).

Conclusions
According to our results Dermoelectroporation is a valid 
way to treat palmar and/or axillary excessive sweating 
because it is minimally invasive and not painful, 
furthermore, it is rapid and without documented side 
effects.  
This preliminary study represents a new international 
development, due to no previous experience in the 
past scientific literature, and it is a confirmation of 
the capability of Dermo-electropopration to allow 
the trans-cutaneous passage of macromolecules with 
high molecular weight. However, our study has some 
limitations mainly related to the sample size of this 
case-series preliminary report.  
De facto, when a new surgical technology or technical 
approach is introduced it must be standardized in order 
to obtain inter-trials comparable data, for educational 
aims, for safety reasons, to keep and implement the 
obtained standards, and finally for repeatability and 
ratification aims. Furthermore, the new technique 
must be validated via well-powered and accurately 
designed prospective randomized studies in order 
to obtain statistically supported data and to detect 
potential differences among the heterogeneous surgical 
approaches under investigation 15-18. Hence, despite our 
encouraging preliminary results, at this stage there 
is a further need for more trials assessing the role of 
dermoelectroporation in hyperhidrosis.
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 Region Minor Pre-
BTX 

Minor Post 
BTX 

Patient 
Satisfaction 

Patient 1 Axilla Positive Negative Good 
Patient 2 Axilla Positive Negative Good 
Patient 3 Axilla Positive Negative Good 
Patient 4 Palm (hand) Positive Negative Good 
Patient 5 Palm (hand) Positive Negative Good 

Table 1 - Regions treated, Minor test results and Patient Satisfaction.
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Orginal article

Abstract

Background: Localized fat deposits in the trochanteric region pose an aesthetic problem that is difficult to resolve. For 
this reason, many non-surgical techniques have been developed. One such technique is intralipotherapy combined with 
sodium deoxycholate. The anatomy of this region is largely controlled by female hormones which means that results 
are less predictable and less apparent than in other regions of the body contour. The need to establish guidelines, 
mechanisms of action, safety and clinical results has led to the use of intralipotherapy in combination with sodium 
deoxycholate. As demonstrated in publications by Motolese1 and Rotunda2, this treatment causes adipocytolysis, 
induced by sodium deoxycholate, which acts as a detergent and leads to notable results. These publications have also 
shown this to be a safe treatment. 
Furthermore, numerous publications have demonstrated that the use of carboxytherapy, consisting of the localized 
subcutaneous infiltration of CO2, has two fundamental mechanisms of action (pharmacological and mechanical) which 
have multiple effects on lipolysis3. 
Aim: To determine the tolerance, effectiveness, safety and satisfaction of intralipotherapy with sodium deoxycholate 
alternated with carboxytherapy, and to compare this treatment with the use of sodium deoxycholate alone. 
Method: This study was performed in nine women presenting localized fat deposits and skin changes in the trochanteric 
region. 
Conclusions: We may conclude that intralipotherapy can significantly reduce volume and when alternated with 
carboxytherapy, the effects of intralipotherapy are enhanced. We may also conclude that alternating intralipotherapy 
with carboxytherapy can substantially improve skin appearance. A good tolerance was observed without evidence of 
significant complications (inflammation and bruising).
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Comparative efficiency of intralipotherapy with sodium deoxycholate alone and alternated with

carboxytherapy in body non-surgical contouring treatments of the trochanteric region

Introduction

Localized fat deposits in the trochanteric region 
pose an aesthetic problem that is difficult to resolve. 
Many non-surgical techniques have been used, based 
on both mesotherapy (homoeopathic techniques) 
and other techniques, leading to the development 
of intralipotherapy with sodium deoxycholate. The 
difficulty of intervention in this area is that, from an 
anatomical and evolutionary standpoint, it is a female 
hormone dependent area. This means that results are 
difficult to predict and less evident compared to other 
body regions. The volume of skin is as important for 
patients as its appearance and both features are related 
to underlying estrogen activity. The accumulation of 
fatty tissue in this part of the body causes aesthetic 
alterations in body contour that may be accompanied 
by edematous-fibrosclerotic panniculopathy. This 
is sometimes considered normal as it is part of the 
typical female contour. However, in other cases this 
accentuation of adiposities in the gluteal-trochanteric 
area results in compression of microcirculation with 
the consequent results and skin disorders.
It is important to bear in mind that adipose tissue 
is composed of two different layers, separated by 
the superficial fascia. The areolar or external fascia 
represents the first layer. It is in contact with the dermis 
and formed by large globular adipocytes, arranged 
vertically.  The lamellar, or deep layer, is thicker, where 
cells are fusiform, smaller and horizontally arranged. 
This final layer thickens when a person gains weight. 
However, in the female gluteal-femoral region, areolar fat 
is thicker and adipocytes at that level are metabolically 
more stable and resistant to lipolysis. This tissue forms 
and thickens during puberty and is influenced by 
estrogens, since 17 beta estradiol stimulates adipocyte 
replication4.
Lipolysis is regulated by a balance between beta and 
alpha-2 adrenergic receptors, with lipolytic and anti-
lipolytic activity, respectively. In turn, adipocytes 
have estrogen receptors, underscoring the importance 
of this hormone for their metabolism. This hormone, 
like insulin, stimulates lipogenesis, inducing the 
hypertrophy of the adipocytes. In addition, estradiol 
(E2) stimulates subcutaneous alpha-2 adrenergic 
receptors through the activation of the receptor, but 
without affecting visceral expression, thus favoring 
subcutaneous fat but not visceral accumulation5.
Estrogenic action is enhanced by the contours of 
the female anatomy where, according to studies by 
Nürnberg and Müller6, skin appearance and edematous-
fibrosclerotic panniculopathy are caused by herniation 
of fat, which protrudes from the subcutis to the lower 
part of the dermis where the dermo-hypodermic 
interface is weakened. This results in the characteristic 
edematous, fibrous or micro/macronodular appearance.
Herniations, which originate in the fibrous septa of 
female adipose tissue, are arranged perpendicular 
to the skin surface, thus separating bulky lobes that 
push into the dermis. However, there are a number of 
other factors which may lead to women with normal 
BMI presenting skin irregularities. These include 
alterations in subcutaneous tissue where fibrous 
septa are lax and thin, alterations in skin strength 
and elasticity, alterations of the lymphatic system 

and microcirculatory alterations (micro hemorrhages 
and dermal edema) where there is an alteration in the 
precapillary arteriolar sphincter. These factors can cause 
an increase in capillary pressure coupled with increases 
in pore pressure caused by hyperpolymerization of 
glycosaminoglycans and vascular compression. This, 
in turn, can cause increased capillary and venular 
permeability, resulting in ectasia, dermal edema and 
interlobular septa, which are relevant factors in its 
etiopathogenesis. Therefore, the increase in volume, 
microcirculatory alterations and estrogenic activity are 
essential factors to be considered in cosmetic female 
contouring treatments7.
Studies have been conducted since the 1970s to establish 
reference techniques for the treatment of localized 
fat using Lipostabil-Natterman (phosphatidylcholine, 
sodium dehydrocholate and benzyl alcohol). This 
was later studied in the 1980s by Ceccarelli (1987)8, 
who used hyperosmolar serum, Rittes in 1995 using 
phosphatidylcholine9,10 and Salti in 2008 using 
phosphatidylcholine and sodium deoxycholate11, both 
for treating localized fat and non-surgical treatment of 
lipomas. Some procedures were either not fully effective 
or did not guarantee patient safety, hence the need to 
establish guidelines, a mechanism of action and safety. 
Clinical outcomes led to the marketing and use of the 
intralipotherapy technique with Aqualyx® (Marllor 
Biomedical) in 2009. Aqualyx® was designed as a medical 
treatment to reduce localized adipose tissue12. Aqualyx, 
along with Belkyra® (Allergan), is a drug for reduction 
of localized fat which has a CE marking. Aqualyx is 
currently approved in approximately 50 countries13 and 
is sold only to medical professionals who have received 
additional training in intralipotherapy14. 
This micro-aqueous-gelatinous solution contains a 
polymer of 3:6-anhydro-I-galactose and D-galactose, 
buffer systems; 3-alpha-12alpha-dihydroxy-5-beta-24-
oico cholanic acid sodium salt; and saline solution, 
which gives it a short average life and prevents diffusion 
to tissues surrounding the site of infiltration. This 
prevents complications and is therefore an effective 
alternative for the treatment of localized non-surgical 
accumulation of fat15,16. The publications by Motolese1 
and Rotunda2 established that this treatment causes 
adipocyte cell lysis (adipocytolysis), due to the detergent 
action of sodium deoxycholate. Findings demonstrated 
definitive and certain effects.
Aqualyx® was designed to be used in combination 
with external ultrasonography. However, it has 
since been demonstrated by various practitioners 
that Aqualyx solution is both safe and effective as 
a treatment in isolation, without the application of 
external ultrasonography13,17,18. A four-year study was 
conducted by Rauso and Salti15 using Aqualyx injection 
as a treatment alone. This involved treatment of 186 
patients and resulted in no cases of skin necrosis. All 
patients experienced mild to moderate swelling which 
resolved 3 to 5 days after injection. Aesthetic outcomes 
were considered ‘very good, (score of 8/10) for 60.2% of 
patients.  
However, a publication by Di Toro and Rauso19 reports a 
case of skin necrosis following the injection of Aqualyx. 
The patient in this case was a 46-year-old Caucasian 
woman who underwent treatment of the anterior 
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Objectives

To determine and compare the tolerance, clinical 
efficacy, safety and satisfaction of intralipotherapy 
combined with sodium deoxycholate alone and 
alternated with carboxytherapy in the treatment of 
localized fat deposits and edematous-fibrosclerotic 
panniculopathy in the trochanteric region in the same 
patient.

Materials and method

Characteristics of the study: open, prospective non-
randomized study.

Study population
Nine female volunteers were selected non-randomly 
with localized fat in the trochanteric region and 
saddlebags with a mean age of 29.7 ± 6.94 years, 
normal-weight with a BMI of 23.6 ± 3.01. According to 
Curri’s classification20, seven patients presented grade 
II edematous-fibrosclerotic panniculopathy and two 
presented grade III. The location of gluteal-trochanteric 
fat according to the Gasparotti classification21, was as 
follows: one Type 1 person; four Type 2; two Type 3 and 
two Type 4. The contour of the right thigh was 62.7 ± 
4.60 cm, the contour of the left thigh 62.9 ± 3.45 cm 
and the bitrochanteric contour 103.1 ± 3.92 cm. Five of 
the patients had used hormonal contraceptives and all 
presented lower limb edema.

Inclusion criteria
Healthy patients with a presence of localized fat deposits 
in the trochanteric region and saddlebags, no history of 
previous surgical treatment (liposuction) or cosmetic 
medicine treatments six months prior to the start of the 
study. All patients read, understand and accepted the 
conditions of the study.

Exclusion criteria
Patients who were overweight/obese or had undergone 
previous liposuction of the trochanteric region, as 
well as patients with any inflammatory or infectious 
skin disorder in the treatment area. Pregnant or 
breastfeeding women.

Method of treatment
Infiltration of 12 ml of sodium deoxycholate Aqualyx® 
(microgelatinous aqueous polymer solution of 
3:6-anhydro-I-galactose and D-galactose, buffered 
system, 3 alpha, 12 alpha-dihydroxy-5beta-24-oico 
cholanic acid sodium salt, saline solution and sodium 
chloride) diluted in 0.3 ml of lidocaine per treatment 
area. Infiltration was performed using intralipotherapy 
with fan-shaped infiltration and retrograde release with 
a 25G 0.50 x 70 mm Lipoinject needle. Subcutaneous 
infiltration of 150 – 200 ml CO2 (carboxytherapy), with 
a flow rate of 50ml per minute, in the area to be treated.
A complete clinical record was kept and contour 
measurements taken of the right and left thighs and 
bitrochanteric diameter, together with a series of 
photographs (profile, front and side) of the gluteal-
femoral region at baseline, after each session and at 
the end of treatment, in order to compare the results 

thighs in Sicily, Italy. Prolonged, localized inflammation 
occurred and palpation of the treated areas caused pain 
to the patient and revealed hardened tissues. 3 weeks 
after the Aqualyx injections, an area of skin necrosis 
developed on each thigh. Following treatment with 
surgical curettage and antibiotics ointment, the skin 
healed in 3 months, leaving depressed scar tissue. Di 
Toro and Rauso concluded that, although this is the 
only documented case of post-Aqualyx skin necrosis, 
more investigations of the product are warranted. 
Since 1930, many studies have been published on the 
use of carboxytherapy, which consists of the local 
and controlled subcutaneous infiltration of CO2. 
These studies have shown that this treatment has two 
fundamental mechanisms of action (pharmacological 
and mechanical), which have multiple effects. On one 
hand, CO2 has a vasodilator effect on microcirculation 
by decreasing the pH of smooth muscle fiber and 
stimulating beta-adrenergic receptors with the 
consequent phosphorylation of myosin, leading to an 
increase in blood flow and a greater contribution of 
hemoglobin5. 
Furthermore, local inflammatory reaction mechanically 
stimulates parasympathetic receptors, releasing 
acetylcholine, which contributes to vascular relaxation5. 
Also, the Bohr effect is enhanced because hemoglobin 
has a greater affinity for CO2 than for O2 so more O2 
is released into the treated tissues. The formation of 
angiogenic factors and endothelial growth is stimulated 
as a result of tissue hypercapnia, and lymphatic stasis 
is reduced3. Moreover, mechanical action fosters 
the breakdown of the adipocyte cell membrane and 
since gas produces relaxation of subcutaneous tissue, 
bradykinin, serotonin, histamine and catecholamine 
are released, stimulating b-adrenergic receptors. This in 
turn increases lipolysis, which is favored by the increase 
in oxidative processes of fatty acids. This controlled 
damage results in an increase in collagen synthesis 
and retraction in the treated area, which affects skin 
appearance and the volume of the treated area7.
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Protocol used

Trochanteric region and saddlebags. Right pelvic limb.
Three sessions were performed, each consisting of the 
administration of 12 ml sodium deoxycholate (diluted 
in 0.3 ml of lidocaine, according to Motolese) with 
intralipotherapy using retro-tracing and the fan-shape 
technique with a 25G 0.50 x 70 mm Lipoinject needle in 
the trochanteric and saddlebag region at intervals of 21 
to 25 days.
Trochanteric and saddlebag region. Left pelvic limb.
In the same patient, three sessions were performed 
consisting of 12 ml sodium deoxycholate (diluted 
in 0.3 ml of lidocaine, according to Motolese) with 
intralipotherapy using retro-tracing and the fan-
shape technique with a 25G 0.50 x 70 mm Lipoinject 
needle in the trochanteric and left saddlebag region at 
intervals of 21 to 25 days between sessions. Alternating 
with three carboxytherapy sessions, infiltration 
being 150-200 ml of CO2, with a flow rate of 50ml per 
minute, using a 30G x 1/2” needle at intervals of 6-8 
days before each infiltration of intralipotherapy with 
sodium deoxycholate. The third was 24-48 hours before 
infiltration. A total of three sessions of 12 ml of sodium 
deoxycholate and nine sessions of carboxytherapy were 
performed (Table 1).

of the intervention at different times of the study for 
each individual protocol and between both protocols. A 
4-point Likert scale was used to assess the importance 
attributed by patients to lipodystrophy and skin 
disorders and to assess effectiveness and satisfaction. 
Ranging from Not important to slightly important, 
moderately important and very important. A 4-point 
Likert scale was also used to assess the tolerance to 
pain from each session of treatment. This ranged from 
No discomfort, little discomfort, fair discomfort to 
extreme discomfort. 
The 4-point scale used to assess changes in volume 
ranged from no decrease to substantial decrease and 
the scale to assess changes in skin appearance ranged 
from no change to substantial change. Satisfaction 
was assessed on a 5-point scale ranging from poor to 
excellent.
In order not to modify body weight, the patients were 
on a balanced diet and were asked not to use creams 
with anti-cellulite effects after infiltration, not to use 
compression garments for 3 days after treatment and 
not to take analgesics and anti-inflammatory drugs 
after infiltration.

Table 1 - Table of treatment schedule.
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Results

All patients were given a questionnaire before starting 
the study to record the importance that they gave to 
skin appearance and volume. After each treatment, 
patients were asked to record the levels of discomfort 
they experienced and to record their opinion about how 
effective the treatment was. The final questionnaire was 
completed by patients one month after the treatment 
was completed. This allowed time for recovery from 
treatment. Results from questionnaires were collated 
and used to produce the following results. 
89% of the patients described skin appearance as 
very important, 11% moderately important, while 44% 
described volume as very important and 56% moderately 
important (Figure 2).

Tolerance
When assessing tolerance to sodium deoxycholate, 
during the first session we found that 11% of patients 
reported no discomfort, 33% little discomfort and 56% 
a fair amount of discomfort. Compared with sodium 
deoxycholate alternated with carboxytherapy where 
11% of patients reported no discomfort, 22% little 
discomfort, 22% a fair amount of discomfort and 45% 
much discomfort (Figure 3).

During the second and third sessions, the results in 
terms of patient discomfort after sodium deoxycholate 
infiltration were as follows: 11% no discomfort, 56% 
little discomfort and 33% a fair amount of discomfort. 
In the case of sodium deoxycholate alternated with 
carboxytherapy, 11% of patients reported having had 
no discomfort, 44% little discomfort and 45% a fair 
amount of discomfort. In terms of adverse effects, 

post-infiltration inflammation was only observed 
with hyperthermia, localized edema and in some 
cases hematoma, which in all cases remitted after 
approximately 15-20 days (Figure 4).

Sodium deoxycholate protocol
Changes observed after infiltration with sodium 
deoxycholate:
In the protocol of sodium deoxycholate alone there 
was an average loss of 1.3 ± 0.4 cm. In the assessment 
with respect to volume, the majority of patients - 89% 
- reported a moderate decrease and 11% a substantial 
decrease (Figure 5). 
Regarding the improvement of skin appearance 
(edematous-fibrosclerotic panniculopathy) with sodium 
deoxycholate only, 33% of patients reported slight 
changes, 45% moderate changes and 22% substantial 
changes.

Protocol of sodium deoxycholate alternated with 
carboxytherapy
The authors of the study took measurements of areas 
to be treated and assessed skin appearance, prior to 
the beginning of the study. Photographs were taken 
after each treatment to support this assessment and 
to provide a visual record for each patient. The same 
assessments were made following treatment and at the 
end of the study. 
Changes observed after infiltration with sodium 
deoxycholate/carboxytherapy:
In the protocol consisting of sodium deoxycholate 
alternated with carboxytherapy, there was an average 
loss of 2.7 ± 0.5 cm. In the assessment with respect to 
the decrease in volume, 22% of the patients reported 

Figure 2 - Importance given to skin volume and appearance.

Figure 3 - Tolerance to pain after the first infiltration of sodium 

deoxycholate alone and alternated with carboxytherapy.

Figure 4 - Tolerance to pain after the 2nd and 3rd infiltration of sodium 

deoxycholate alone and alternated with carboxytherapy.

Figure 5 - Comparison of changes in volume relative to the use of sodium 

deoxycholate alone or alternated with carboxytherapy.
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Clinical casesa moderate decrease and 78% a substantial decrease 
(Figure 5).
With regards to the improvement in skin appearance 
(edematous-fibrosclerotic panniculopathy) in the 
protocol alternating with carboxytherapy, 22% of patients 
observed slight changes, 22% moderate changes and 56% 
substantial changes (Figure 6).

Satisfaction 
When assessing the patients’ opinion of the treatment 
and the results obtained in the protocol of Sodium 
deoxycholate alone, 32% of the patients said results were 
excellent, 25% very good, 22% good and 21% average.
When assessing the patient’s opinion of the treatment 
and the results obtained in the protocol of Sodium 
deoxycholate alternated with carboxytherapy, 56% of the 
patients said results were excellent, 33% very good and 
11% good (Figure 7).

In terms of satisfaction, all patients said they would repeat 
and recommend the sodium deoxycholate alternated 
with carboxytherapy protocol, while, with respect to the 
treatment consisting solely of sodium deoxycholate, only 
66% said they would repeat the treatment and 34% said 
they may consider repeating it.

Figure 6 - Comparison of changes in skin appearance in relation to the use 

of sodium deoxycholate alone or alternated with carboxytherapy.

Figure 8 - Comparison of protocols, right pelvic limb after 3rd session with 

sodium deoxycholate and left pelvic limb after the 3rd session of sodium 

deoxycholate alternated with carboxytherapy.

Figure 10 - Evolution with the protocol of sodium deoxycholate alternated 

with carboxytherapy.

Figure 11 - After three sessions of sodium deoxycholate alternated with 

carboxytherapy in the left pelvic limb, significant improvements were 

observed in volume, skin quality and contouring of the trochanteric region.

Figure 9 - After two sessions of sodium deoxycholate alternated with 

carboxytherapy in the left pelvic limb.

Figure 7 - Comparison of general satisfaction with sodium deoxycholate 

treatment alone versus sodium deoxycholate alternated with 

carboxytherapy.
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Discussion and conclusions

Alterations in fatty tissue in female body contours 
are common for both anatomical reasons and due to 
estrogen activity, and their management has so far 
proved difficult.
Therefore, it is important to mention that in this study 
no significant complications were observed beyond 
inflammation, hyperthermia, edema, erythema post 
infiltration and in some cases hematomas. All side 
effects were resolved within a maximum of 10 to 15 
days after procedure, without disrupting the daily 
activities of the patients. Likewise, despite the pain and 
inflammation after infiltration, patient satisfaction with 
such protocols was very high. In fact, all the patients 
who underwent treatment of sodium deoxycholate 
alternated with carboxytherapy said they would repeat 
and recommend the protocol. This was not only due to 
the few complications but also due to the loss of volume 
and the improvement of skin appearance.
Ultimately, with the technique of intralipotherapy 
with sodium deoxycholate, it was possible to reduce 
body volume. However, consideration must be given 
in this respect to the anatomy and the morphology of 
the type of fat in the region to be treated as treatment 
of areolar fat is essential, and will affect the depth at 
which infiltration must be performed. Furthermore, the 
effect of tissue shrinkage produced by treatment with 
sodium deoxycholate did not induce tissue sagging in 
the treated area. No significant changes were observed 
in the improvement of edematous-fibrosclerotic 
panniculopathy when only sodium deoxycholate was 
used, although no increase in skin disorders was 
observed either (Figure 8). In contrast, contouring was 
more evident and skin quality improved significantly 
with the protocol of sodium deoxycholate alternated 
with carboxytherapy, significantly enhancing patient 
satisfaction (Figure 9). 
Contrary to initial expectations, inflammation and the 
resolution thereof did not decrease with the application 
of carboxytherapy, so the interval between each session 
was the same for both treatment protocols (21-25 days).
Tolerance and post-inflammatory pain were greater in 
the region treated with sodium deoxycholate alternated 
with carboxytherapy during the first session, but after 
the second session they evened out and the symptoms 
in both protocols were reported to be less pronounced.
Therefore, we can conclude that the effectiveness of the 
intralipotherapy technique with sodium deoxycholate 
can be enhanced by treatments such as carboxytherapy 
to improve tissue quality prior to infiltration.
Such treatments improve circulation and either 
mechanically or metabolically favor adipocyte lipolysis 
while improving the factors that favor edematous-
fibrosclerotic panniculopathy.
The foregoing is coupled with the retraction effect 
induced by intralipotherapy, resulting not only in an 
improvement of body volume but also in the contouring 
of tissues in the treated area, thus allowing positive 
aesthetic and definitive overall results that enhance 
patient satisfaction (Figures 10 and 11).
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Abstract

The material most commonly used in Aesthetic Medicine is hyaluronic acid, both as a dermal filling material and to 
hydrate and stimulate the skin and mucosa. 
This product plays several roles in normal tissues, but it is also involved in inflammatory processes, multiple drug 
resistance, angiogenesis, tumorigenesis, water homeostasis and altered viscoelasticity of the extracellular matrix1.
The structure of native hyaluronic acid goes through many changes, leading to the belief that, from beginning to end, 
the molecule undergoes substantial modifications that should be known in order to choose the most appropriate one 
for its intended function. 
The purpose of this paper is to reveal the parameters of injectable hyaluronic acid that should be known before its use 
for maximum efficacy and safety, based on the area to be treated and the desired effect, keeping in mind that the final 
result will depend not only on the product used, but also on the physician’s knowledge and skills, and the response of 
the receptor.
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Introduction

According to the statistics of the American Society for 
Aesthetic Plastic Surgery2, 3,372,445 Hyaluronic acid 
(HA) filler procedures were performed worldwide in 
2016, making it the second most commonly used non-
surgical aesthetic procedure after botulinum toxin.
Hyaluronic acid used as a cosmetic has a long history; 
in 1989, Balasz and Denlinger3 described the first HA 
developed as a dermal filler, being used since 1995 in 
Aesthetic Medicine in Europe as a skin implant, although 
it had been used before in other areas of Medicine, 
basically in ophthalmology and traumatology.
The ability to correct defects in facial volume with an 
HA gel is basically related with its viscoelasticity and 
cohesivity. Both these properties establish the level of 
resistance to deformities and help integrate the filling 
material in the tissue by controlling the dispersal of 
the gel; therefore, choosing a dermal filler with the best 
rheological properties is key to obtaining desired, long-
lasting aesthetic results.

Characteristics of hyaluronic acid

In vertebrates, HA is an essential component of the 
extracellular matrix. It is found around proliferating 
or migrating cells, and during inflammatory processes. 
It is a linear polysaccharide consisting of repeating 
disaccharide units of D-glucuronic acid and N-acetyl-
D-glucosamine, with an approximate molecular weight 
(MW) of 2-6x106 Da. This same simple structure can be 
seen in all tissues and all species, that is, it is chemically 
homogeneous across all species and tissues, making it 
a perfect polysaccharide for use in Medicine. It is also 
biosynthesized by some bacteria4.
It was first isolated in the vitreous humor of bovines in 
1934 by Karl Meyer and John Palmer. Physiologically, it 
is not an acid, but a salt called hyaluronate. 
It is synthesized in the cell membrane of many human 
cells like fibroblasts, endothelial cells, synovial cells, 
muscle fibers and oocytes, by synthases Has1, Has2 and 
Has3, and then extruded to the outside of the cell.
It is metabolized by receptor-mediated endocytosis and 
by specific enzymes, the hyaluronidases, which degrade 
it. Catabolism is very fast, with a mean duration in human 
tissues of between 12 hours and a few days. During an 
inflammatory process, its catabolism increases. HA 
concentration in tissues usually remains constant, 
which is slightly dependent on its molecular weight. HA 
cellular interaction is mediated by the CD44 receptor, 
which has wide tissue distribution and is responsible 
for modulating cellular metabolism, especially in 
synoviocytes and hematopoietic cells. This connection 
between HA and the CD44 receptor can explain HA’s 
apparent ability to modulate inflammatory response, 
pain, GAG (glycosaminoglycans) normalization and 
PG (prostaglandins) production, cellular metabolism 
and stimulation of cellular cleansing of oxygen free 
radicals5,6. Currently, the HA used is of non-animal 
origin, synthesized in a lab setting through fermentation 
bacteria, which reduces its antigenic risk and its ability 
to create hypersensitivity reactions.
Synthetic hyaluronic acids can last from months to 
years and have a highly variable molecular weight. 

The human body can absorb a subcutaneous injection 
of HA in a variable time through enzyme digestion or 
disintegration through facial mimics. The time it takes 
to be eliminated has a direct impact on the duration of 
the treatment, it varies between individuals and is also 
affected by lifestyle (smoking habits, alcohol intake, sun 
exposure…)7. The majority of the products currently 
used lasts between 2-18 months based on complexity, 
molecular weight, etc., of the implanted molecule, 
although it has been described, and its presence has been 
confirmed, to last over 10 years after being implanted8. 
Since the introduction of ultrasounds, it was necessary 
to modify the concept of HA duration and distinguish 
between the HA that remains in the tissue and the 
duration of the effectiveness of the treatment, which is 
usually much shorter.
HA physical-chemical properties, like solubility and 
the availability of reactive functional groups, allow to 
perform chemical changes to it to obtain biocompatible 
materials that can be used to regenerate tissues. 
Bioscaffolds and dermal injections are manufactured 
in different ways, including hydrogels, tubes, meshes, 
etc9. One of these modifications is known as crosslinking 
or intertwining, and it consists of several acid molecule 
bindings, generating bonds that are hard to separate 
by hyaluronidases, thus increasing the time it remains 
in the tissue. Every brand uses a crosslinking method, 
but they all agree on the use of crosslinking agents like 
the 1,4-butanediol diglycidyl ether (BBDE) or the divinyl 
sulfone (DVD). Despite being toxic products, the dose 
used is very low, thus guaranteeing its safety10.
Furthermore, the competition to get the perfect filler has 
caused the addition of other substances like mannitol, 
dextranomers, lidocaine, etc., to provide the implant 
with better properties.
HA has a natural antidote: hyaluronidase, an enzyme 
that in time only absorbs the injected hyaluronic 
acid, restoring the pre-treatment condition in a brief 
interval of time without affecting the hyaluronic acid 
present in the body6. The injection of hyaluronidase 
has been approved by the FDA as a temporary drug 
dispersal agent, because it binds to HA between the 
C1 of a molecule of N-acetylglucosamine and the C4 of 
glucuronic. However, its action as HA-degrading agent 
is currently off-label, despite the evidence of its efficacy 
to reverse HA fillers. As Rao points out11, it is important 
to know that, because of the different biochemical 
composition of the varied HA products, each can have a 
different response to hyaluronidase.

Synthesis and Biotechnology

The high intertwining of hyaluronic acid with other 
components in the tissues makes its isolation and 
purification from animal sources difficult. In practice, 
it is inevitable that tissue-isolated hyaluronic acid 
products contain impurities.
As for the type and amount of these impurities, there 
are large, significant differences between the different 
preparations of hyaluronic acid. Purity depends on the 
choice of the source material, the manufacturing method 
and the molecular size of the isolated hyaluronic acid. 
The presence of impurities may affect biocompatibility, 
since they can cause severe adverse reactions in the 
human body, especially hypersensitivity reactions.
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All the products of the range of Restylane®, Perlane®, 
etc., use technology based on the size of the particles. 
The “size” or caliber is the process by which crosslinked 
HA is pushed through a special-size sieve, breaking 
into pieces. Restylane uses medium pieces of HA, while 
Perlane uses the largest ones, thus obtaining different 
products18.

Concentration of Hyaluronic Acid

HA concentration in the filler differs based on the 
manufacturer and is usually shown as the total amount 
of HA (soluble and insoluble HA, mg/ml) in the filler. 
It is important to understand that only crosslinked 
HA, or the more insoluble HA, works as a dermal filler, 
resisting disintegration and giving more longevity to 
the dermis. The amount of free soluble HA, or native 
HA, is usually a byproduct of its chemical modifications 
and, given its solubility, it metabolizes fast19.
The amount of HA in a product can contribute to its 
rigidity and longevity. In theory, the more the amount 
of HA in the product, the more rigid and long-lasting 
it will be. However, not all the HA in the product 
is crosslinked, so global crosslinking (amount of 
crosslinked HA) and the level of crosslinking (the HA 
molecule that is completely or partially crosslinked) 
must be considered. Since it works as a lubricant, 
non-crosslinked HA is often added to filler products 
to make its injection easier, resulting in two types of 
preparations with HA (monophasic and biphasic), like it 
will be described below.

Crosslinking

The most common crosslinking agent is 1,4-butanediol 
diglycidyl ether (BDDE). Some products are crosslinked 
with different crosslinking agents, like divinyl sulfone 
(DVS) in Prevelle®, Captique® and Hylaform®. Puragen® 
is crosslinked with 2,7,8-diepoxyoctane (DEO), forming 

Tissues containing large amounts of hyaluronic 
acid have been used as source materials. Currently, 
cockscombs are the main tissue source. However, 
not only animal tissues contain cells able to produce 
hyaluronic acid. Some bacteria, like Streptococcus Equis 
and, more recently, Escherichia coli, have copied the 
specific enzymes that synthesize it12.
These bacteria can be used to produce hyaluronic acid 
through the application of modern biotechnological 
methods. They are cultured in a setting containing 
water and nutrients. Synthesized HA within the cell 
membrane is excreted in the middle for easier access 
and purification. As long as the bacteria remain whole 
during the production, the resulting HA will contain 
insignificant amounts of other biomolecules. In recent 
years, the adverse effects of these implants, particularly 
hypersensitivity, have decreased, which has been 
associated with an improvement of HA’s purity13.
Long-term efficacy of fillers with hyaluronic acid gels 
comes from polymers intertwining, as well as water 
collecting, not only as fillers, but also to hydrate the 
area treated. According to some studies, stabilized 
hyaluronic acid can stimulate the synthesis of collagen 
by the body itself, as well as delay its disintegration, 
contributing to the efficacy and more durability of the 
product (Narins)14. 
HA used in Aesthetic Medicine as an injectable filling 
material or filler is a Class III Medical Device (FDA), 
so it must meet a series of requirements before being 
marketed.

Hyaluronic acid in aesthetic medicine

Different Hyaluronic Acid Products

The crosslinking technology, the uniformity and size 
of the particles, and HA concentration of the product 
determine its viscoelastic properties and, therefore, its 
clinical effect (Tran)15.
The main characteristics that distinguish the different 
HA products are:
• the size of the particle,
• the type of crosslinking agent used,
• the level of crosslinking, the percentage of crosslinked
  HA and the amount of free (unchanged) HA and
• G’ (elasticity modulus for rheological behavior). 
All these physical and chemical attributes will affect 
each filler’s characteristics, like clinical indications, 
easiness of injection, filling degree of tissues, longevity, 
clinical appearance and side effects16.
Next, the different characteristics that determine a HA 
product will be analyzed (Figure 1).

Size of particles

The size of the particle and the distribution range of the 
particle size are additional significant components of HA 
gels that, among other things, affect the extrusion force 
needed for injection. A larger gel particle will be harder 
to inject through a small-bore needle, and a uniform 
distribution of particle size can decrease interruptions 
in the flow of particle extrusion. Uniformity is ideal for 
a better control of gel application17.AH (Restylane®) was 
the first FDA-approved filling material.

Factor 

HA Concentration 
Cost 

Characteristics, design and size of syringe 
Level of crosslinking 

Relationship between crosslinked and non-crosslinked HA 
Type of intertwining used 

HA Concentration 
Duration of the correction 

G' 
Level of hydration of the product inside the syringe 

Presence or absence of lidocaine 
Necessary injection (extrusion) force 

Technology of the needle 
Figure 1 - Factors to consider when choosing a hyaluronic acid as a filling 
material. Modified from Bogdan Allemann I, Baumann L. Preparaciones 
de gel de ácido hialurónico (Juvederm) en el tratamiento de arrugas y 
pliegues faciales. Clin Interv Envejecimiento 2008;3(4):629-34.
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placed subcutaneously. When subjected to these forces, 
the less cohesive HA filler tends to lose projection more 
easily than the filler with higher cohesivity and an 
equivalent G’. Highly cohesive fillings can resist vertical 
compression and maintain the initial shape of the gel 
deposit21.
Cohesivity measures the ability of the gel to resist 
compression/stretching. This is an important concept, 
because fillers are made of multiple units of crosslinked 
HA in the form of visible particles or discrete units 
adhered through non-covalent bonds. Cohesivity 
affects the initial dispersal of the implant in a variable 
manner that is related to its depth and underlying 
muscle and skin compression. Highly cohesive fillers 
are better suited for deep facial volumization, while 
fillers with low cohesivity are easy to mold and tend 
to form thin even layers in the skin. This type of filler 
creates natural-looking correction of small wrinkles, 
and the high cohesivity of the product maintains its 
structure and integrity. According to authors like Tran15: 
Cohesion is key for integration of the skin. Cohesivity is 
not the same as Viscosity (measurement of a material’s 
resistance to flow). Viscosity measures the ability to 
spread. The higher the viscosity (high resistance), the 
less ability to spread. Elasticity measures the ability 
of the gel to return to its initial shape after applying a 
mechanical force, and Plasticity is the ability of a gel to 
be shaped or molded.

There are currently two big groups of HA fillers:

1. Biphasic HA

The first HA dermal injections on the market were non-
cohesive biphasic gels, characterized as crosslinked 
particles suspended in a non-crosslinked HA matrix 
acting as a lubricant22. These products (e.g. Restylane®; 
HA concentration 20 mg/ml) are manufactured with 
NASHA®, a stabilized hyaluronic acid of non-animal 
origin). The difference between the products of the 
range (Restylane®, Perlane®, Restylane Lips®) lies in the 
size of the particle. Since then, a large variety of HA 
dermal fillers has been created. In 2012, Edsman et al.23 
analyzed 13 HA filler products available in the market, 
assessing gel resistance and level of crosslinking. They 
concluded that: both measures of gel strength, G´ and 
c(min), can be used because the results from the two 
methods are well correlated. No differentiation in filler 
properties could be seen as a result of manufacturing 
process used, except that the nonanimal stabilized HA 
stabilization process resulted in products with high gel 
strength and a low degree of modification.

2. Monophasic HA

Monodensified monophasic products, compared 
with biphasic gels, do not undergo a process that 
breaks down the gel24. In consequence, they have just 
one phase of HA with one single density. There are 
different groups of monodensified monophasic fillers 
based on the manufacturing technology, such as the 
HYLACROSS® technology (e.g. Juvéderm® Allergan; HA 
concentration 24 mg/ml) or the Vycross® technology. 
In 2015, Goodman presented a study25, “evaluating 
the available literature to research the relatively new 
Vycross® technology that combines HAs of low and high 

crosslinked ether and ester. The amount of crosslinking 
must be properly balanced in order to maintain both 
the duration and the biocompatibility of the HA filler. 
The crosslinking technology, the uniformity and size 
of the particles, and HA concentration of the filler 
determine its viscoelastic properties and, therefore, 
its clinical effect. Crosslinked HA can be processed in 
different ways to create homogeneous (monophasic) 
gels or particles suspended in gel carriers (biphasic). 
Each type of HA filler has a different amount of HA, 
developed using different crosslinking processes, which 
significantly affect the gel properties and contribute to 
the aesthetic result and duration19.

G’ Modulus (G)

The G’ or elasticity modulus of a product measures gel 
hardness.
The measurement of resistance to deformation is known 
as the G’ or elastic modulus. Together with the product’s 
cohesivity, G’ values might be used to determine the 
proper placement of HA. Thus, products with a higher G’ 
value and more cohesivity, like Juvéderm™ Ultra Plus and 
Perlane®, must be used on deeper lines, like nasolabial 
folds and puppet lines. More fluid products, like 
Juvéderm™ Ultra or Restylane®, are more appropriate for 
use in large areas, like cheekbones and cheeks. Products 
with low G’, like Belotero Soft™ and Balance™, must be 
used in areas requiring a soft agent, like the wrinkles 
around the mouth and the area around the eyes. Knowing 
the G’ value of a product is useful to place it in the right 
depth and location (Table 1)20.
Any facial filling, to be effective, must be viscoelastic, 
changing its form enough to be injected under pressure 
and be initially shaped, but elastic enough to provide a 
lasting correction that resists the forces of deformation 
by shearing, once implanted, in the soft tissue.

Cohesivity and Compression / Stretching / Viscosity

Cohesivity characterizes how the filler behaves as a 
gel deposit once it is implanted. It is described as the 
internal adhesion forces holding together the individual 
crosslinked HA particles comprising the filler material.
The filler implanted in the face is constantly subjected 
to compression forces that affect its performance. For 
example, it is subjected to force from contact with 
external surfaces, such as lying on a pillow, etc., or to 
the force applied by skin tension over a filling material 

Brand Name(s) G’

Belotero Balance 128 
Juvederm Ultra XC 207 

Restylane Lift-L 977 
Juvederm Ultra Plus XC 398 

Voluma 263 
Restylane-L 864 

Table 1 - G’ values of different fillers of Hyaluronic acid taken by Gutowski 20.
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In Europe, unlike the U.S., it is not necessary to perform 
clinical trials to market a product containing HA31.
In this respect, it must be said that not all manufacturers 

offer the same description of the characteristics of their 
products. For instance, the study by Dr. Alcolea et al.32 
(Table 2) shows the lack of information to compare all 
gels. Second, the best suited filler must be chosen based 
on the area to treat and the defect to correct.

The dossier of the product to be used shows the 
indications and conditions of use that must be followed.
Prior to treatment, the doctor must have a plan, knowing 
that, as a rule, it is impossible to treat the whole face 
with one single product.
The face is a complex, dynamic structure. Any filling 
implanted in the face will be subjected to several 
combinations of lateral and pressure forces. Within each 
anatomical plane, the filler is subjected to a complicated 
series of forces varying in intensity and frequency. 
Furthermore, normal daily activities, like resting the 
face on a pillow, eating and kissing, cause different 

molecular weight, but varying the HA concentration 
with higher crosslinking to create a series of products 
with different clinical indications.” Thus, for example, 
Voluma® has the larger concentration of HA (20 mg/mL), 
a high G’, while Volbella® has a much lower concentration 
(15 mg), which allows a more superficial infiltration in 
lips, lines and more subtle depressions.  Polydensified 
cohesive monophasic gels (Belotero®, formerly Anteis 
SA, owned by Merz Pharmaceuticals) have been recently 
introduced. Compared with monodensified gels, which 
are crosslinked once, polydensified fillers contain a 
single phase of HA that is crosslinked continuously. 
They are manufactured with the cohesive polydensified 
matrix (CPM ®) technology, resulting in a gel with non-
uniform crosslinking and high molecular weight, and a 
viscosity that is lower than that of other gels (comparing 
gels targeting the same indication)26. These properties 
allow for a more homogeneous intradermal distribution 
of the material.

How can i choose the filling material with the best 

suited hyaluronic acid?

Many factors must be understood in order to know what 
HA filler material is to be used, like it is described in 
Table 1. Since there seems to be no scientific publications 
reviewing and comparing all the aforementioned 
properties, it is currently impossible to fully know 
the significance of these varied characteristics when 
choosing a filler. It is necessary to gather more data 
to properly understand if, for example, the dimension 
technology makes a difference, or if the ester bonds last 
longer than the ether bonds... These distinctions will 
become clearer and more significant as more information 
is gathered and more studies are conducted27.
Objectively, it is a fact that rheological properties 
response to deformation and flow of matter are different 
in each product on the market, and that choosing a filler 
with the right rheological properties is key to achieving 
desired outcomes of natural appearance and aesthetic 
long duration28. In this respect, Salwowska et al’s 
review29, “Physicochemical Properties and Application 
of Hialuronic Acid: a systematic review”, of 2016 is of 
note, where they assessed not only its application in 
Aesthetic Medicine, but also in other disciplines, like 
traumatology and ophthalmology. 
Rheological differences of fillers do not always mean 
clinical differences, since more variables would have to 
be analyzed; but, generally speaking, it can be said that 
the G’ measurement can be used to describe a product’s 
firmness and projection ability. A product with a high 
G’ will hardly be deformed, while a low G’ means that it 
will deform with little tension applied.
The edema that can occur in tissues due to its capacity 
to retain water depends on the modifications performed 
in the HA molecule and in the level of crosslinking30.

What should be assessed about a filling material?

The first thing to know is that the product was 
manufactured under quality conditions, of which there 
is enough information (Figure 2), being conveniently 
studied and providing its own bibliographic references 
availing its properties and safety. In Europe, the product 
used needs to have a CE brand and, in Spain, it must 
also be registered with the AGEMED.

Figure 2 - What does a good filler contain? (extracted from Belotero® 
commercial material)

Table 2 - Most representative HA gels registered in Spain. Cornejo P., 
Alcolea J.M., Trelles M.A. Perspectivas en el uso de materiales de relleno 
inyectables para tejidos blandos, desde nuestra experiencia: 1ª Parte. Cir 
plást iberolatinoam 2011 Dic [quoted 2017 Aug 19]; 37(4): 393-402.
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Conclusions

Given the short time of recovery and the immediate 
results obtained, the use of HA injectable filling 
materials keeps growing in popularity, although it still 
shows complications, which should be minimized by 
having a good knowledge of facial anatomy, the different 
products to use, injection techniques and handling of 
hyaluronidase.
Patients must have all the information and sign an 
informed consent, showing the product that will be 
implanted.
Viscoelasticity and cohesivity play an important role 
in the design of HA fillers and must be known before 
choosing one to obtain the best clinical outcomes, since 
these rheological properties can make facial correction 
more predictable when the right product is used in 
the proper place. These properties refer to the ability 
of fillers to withstand different kinds of deformation 
and forces when implanted in several facial planes and 
areas. Viscoelasticity measures the elastic and viscous 
behaviors of a filler. Fillers with moderate to high elastic 
modulus (G′) can withstand shear stress.
Fillers with low G’ are better suited for superficial areas, 
they better integrate with the tissue and cannot be seen 
after implantation.
Products with high G’ are better suited for volumization, 
but for a best implantation, they must have medium to 
high cohesivity to withstand a vertical projection.
Furthermore, it should not be forgotten that the final 
outcome will not only depend on the selected product, 
but and this is essential on the physician’s skills and 
expertise to implant it and the patient’s response.
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pressures. Therefore, new filling materials must be able 
to adapt to different mechanical properties for each 
specific indication and facial area33.
Facial aging can manifest as changes in skin texture and 
color (dyschromia, lentigos, etc.), and in the formation of 
fine lines and wrinkles that become deeper and deeper, 
and they are at first dynamic and then static. Changes 
occur in the skin, but also in muscles, fat and bone 
tissues, which contribute to the loss of facial fullness. 
Each one of these components of facial aging must be 
treated with specific treatments, sometimes combined, 
considering that surgery may be necessary as a gold 
standard, although many patients reject it.
Treatments with filler materials, especially with 
hyaluronic acid, have become the main tool both to look 
young and to improve facial characteristics in younger 
patients.
In high-risk areas, like the glabella and the area around 
the eyes, and when attempting to reduce fine wrinkles, 
dermal fillers with low G’ must be used, as they integrate 
better with tissues.
To increase volume in the lip area, it is recommended to 
use products with a medium G’.
A high G’ means a hard gel that can be palpated if it is 
not injected in a deep, subcutaneous or supraperiosteal 
plane.
Ultrasounds have also revealed differences in the varied 
hyaluronic acid products. From an imaging perspective, 
high G’s are similar to cysts, while low G’s spread more 
like oil stains, although a standard pattern cannot be 
established. This also leads to the belief that it may 
have a different behavior with hyaluronidases, if its use 
were necessary34.
When volumizing the middle or lower third of the 
face (jaw remodeling or chin projection), the selected 
filler must be able to maintain its form and projection, 
resisting the shearing and compression forces of 
weight and the tension of the overlying soft tissues, the 
dynamic forces of contraction of the elevator muscle of 
the lips and cheeks, and the aforementioned external 
compression forces (support, kissing, etc.). Rheologically 
speaking, this means a filler with an elasticity (G’) 
modulus high enough, with medium-to-high cohesivity 
to resist compression forces. Besides, it is necessary 
to be cohesive enough to ensure minimum separation 
and displacement of the product due to the repeated 
contraction of the overlying muscles.
It is essential to have a good knowledge of facial anatomy 
and the risk areas to adjust the materials and injection 
techniques and maximize safety. However, in the words 
of Scheuer35, “Despite the detailed descriptions available 
about facial vasculature, anatomy can be highly variable, 
and vascular lesions can occur even after taking all 
precautions. Furthermore, the real depth of the needle 
can be hard to follow and, sometimes, unpredictable.”
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Abstract

The concept of probiotic is evolving. Most often in foods and oral formulations, the probiotics are mainly used as a means 
to restore microbiota balance, mainly in the gastrointestinal tract. Even if this approach appears particularly significant 
since the gut microbiota is involved in homeostasis, intestinal development, and immune system modulation, an 
emerging approach to help preventing and treating skin inflammatory conditions is represented by topical probiotics. In 
the last years, an increasing interest has been focused on the possible topical use of probiotics for treating inflammatory 
and allergic conditions suggesting that they can exert profound beneficial effects on skin homeostasis. In our clinical 
practice fractional CO2 laser skin resurfacing is more effective than non-ablative ones against aging signs, but post-
operative redness and swelling prolong the overall downtime of patients. In this article, our experience in general in this 
field has been summarized, highlighting in particular the effects of an experimental cream containing S. thermophilus 
able to modulate the inflammatory reaction associated to fractional CO2 laser surgery. The topical treatment with the 
experimental cream induces a quicker reduction of postoperative erythema and swelling.
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Probiotics are defined by the World Health Organization 
as “live microorganisms which, when administered in 
adequate amounts, confer a health benefit on the host”1. 
Clinical and experimental articles document that 
beyond capacity to positively influence the gut 
functions, probiotics can exert their benefits also at the 
skin level2-7. 
The evidence available from literature as well as 
registered patients have been summarized by our group 
in relation to actual or potential topical application of 
probiotics in the field of cutaneous patologies8,9.
 Indeed, probiotics represent an emerging approach to 
help preventing and treating skin conditions, including 
the external signs of aging, acne, rosacea, yeast and 
bacterial infections, psoriasis, and dermatitis, as 
also shown by the growing marketplace for topical 
formulations available for skin care and antiaging 
benefits. 
The rapid increase in the use of probiotics in recent 
years has confirmed their excellent safety profile1. 
As immunomodulators, they have been used also in 
atopic dermatitis (AD)10. The results of a recent study 
indicate a strong positive effect in reducing the SCORAD 
index and use of topical corticosteroids in the AD group 
treated with a probiotic mixture thus supporting a more 
extensive use of probiotics in clinical practice11.
In the last twenty years, our attention has been focused 
on probiotics’ beneficial effects, reporting, in particular, 
in vivo and in vitro findings regarding their antiaging, 
anti-inflammatory, and anti-cancer properties12. 
Overall, the obtained results led us to suggest that 
selected probiotic strains possess peculiar biochemical 
characteristics underlying, at least partially, that the 
observed effects are mainly related to the enzymatic 
activities of sphingomyelinase and/or arginine 
deiminase13-21. In particular, the involvement of 
probiotic sphingomyelinase was studied in skin aging 
and inflammation. Sphingomyelinases hydrolyse the 
most abundant membrane lipid sphingomyelin into 
phosphorylcholine and ceramide and possess acid, 
alkaline or neutral pH optima. Ceramide is a bioactive 
sphingolipid involved in many biological functions 
such as proliferation, apoptosis, differentiation and 
inflammation22. Recently, the advancements in the 
maintenance of skin barrier/skin lipid composition 
and the involvement of metabolic enzymes i.e. 
sphingomyelinase have been reviewed23,24.
The presence of high levels of sphingomyelinase 
activity in S. thermophilus could be responsible for the 
observed increase of stratum corneum ceramide levels, 
thus leading to an improvement in barrier function and 
stratum corneum flexibility13. 
A 2-week topical administration of a S. thermophilus-
containing cream was able to positively and significantly 
influence stratum corneum ceramide levels in AD 
patients resulting also in the improvement of associated 
signs and symptoms i.e. erythema, scaling, pruritus15. 
The same experimental cream was able to improve 
the lipid barrier and increase the resistance against 
aging-associated xerosis in healthy elderly women 
by increasing skin ceramide levels as well hydration 
values20.
In a recent article, we have reported the results of 
a study aimed at verifying the ability of a probiotic 

topical treatment to reduce the erythema and swelling 
associated to fractional CO2 laser surgery25. 
It is well known that these side effects, related to the 
machine’s setting and the modalities of treatment, 
can prolong the overall downtime of the patients also 
requiring up to anti-inflammatory administration26-31. 
In our published study, the experimental cream containing 
S. thermophilus was administered postoperatively to 42 
patients with aged skin features treated with fractional 
CO2 laser25. All patients adopted the cream twice a day 
for 2 weeks and had follow-up checks at 7, 15, and 30 days 
after the end of treatment. The effects of the experimental 
cream were compared with a control group (20 patients, 
with a superimposable age and similar clinical features), 
treated after laser surgery with topical antibiotic cream 
administered three times a day for 3 consecutive days, 
and a hyaluronic acid-based cream applied twice a day for 
15 days.
The results showed that the average time for the 
erythema resolution in patients treated with the 
experimental cream was of 14.31 days vs 24.4 days 
in the control patients. The average time for swelling 
reabsorption was 9.3 days in the experimental group 
vs 16.35 days for the control group. The experimental 
treatment was thus able to significantly reduce the 
average time of erythema and oedema resolution 
when compared to control therapy (P<0.0001 for both 
erythema and swelling vanishing as expressed in days). 
Finally, the rationale of our study was intimately 
connected to the necessity of overall downtime 
reduction by improving the patient’s outcome. 
Our experimental and clinical observations are really 
encouraging and confirm that the anti-inflammatory 
effects exerted by the experimental cream containing S. 
thermophilus make it an excellent tool for reducing the 
predictable side effects related with CO2 laser surgery. 
Moreover, according to our previous studies, we believe 
that daily use by the patient of the experimental 
probiotic-based cream, for its proven anti-aging 
properties, is able not only to improve but also to 
maintain much longer the CO2 laser clinical results.
In conclusion, topical probiotic formulations are 
becoming increasingly available for healthy skin care, 
anti-aging approaches, and prevention and treatment 
of skin diseases. However, but it should be stressed 
that changes in the bacterial culture conditions, 
manufacturing processes, equipment, or facilities can 
influence the probiotic itself as well as its properties, 
therefore, a great attention today is focused on the 
need to verify safety and efficacy for each probiotic 
product32-37.
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2018 

7 - 8 September - Paris (France) 

39th National Congress SFME 

French Society of Aesthetic Medicine 
Palais des Congrès de Paris 
President: J.J. Legrand 
Email: congres@sfme.info
Website: www.sfme.info

27 - 30 September - Warsaw (Poland)

XVIII International Congress of Aesthetic and Anti-

Aging Medicine 
Poland Society of Aesthetic and Anti-Aging Medicine - 
PTMEiAA
Hilton Warsaw Hotel and Convention Center - Warsaw
President: A. Ignaciuk
Web: www.icaam.pl

26 - 27 October - Toronto (Canada)

CAAM 15th Annual Conference

Canadian Association of Aesthetic Medicine

Hilton Toronto / Markham Suites Conference Centre
President: R. Van Aardt
Web: www.caam.ca/annual-conference

9 - 11 November - Miami (Florida - USA)

15th Annual AAAM Congress

American Academy of Aesthetic Medecine

JW Marriott, Miami
President: M. Delune
Email: delegate@aaamed.org
Web: www.aaamed.org

2019

9 - 10 March - Seoul (Korea)

22th World Congress of Aesthetic Medicine - UIME

Organised by: Korean Academy of Aesthetic Medicine
Coex, Seoul
President: Wooha Han
E-mail: with@thewithin.co.kr

26 - 27 April - Brussels (Belgium)

Congress SBME - BVEG 2019

Belgian Society of Aesthetic Medicine

Radisson Blu Royal Hotel
President: J. Hebrant
Web: www.radissonblu.com

2020

15 - 17 October - Quito (Ecuador)

XIII Pan American Congress of Aesthetic Medicine - UIME

Organised by: Ecuatorian Society of Aesthetic Medicine 
President: V. Tinoco Kirby
Email: medesteticapanam2020@gmail.com
Web: www.seem.com.ec
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