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Abstract

Background: The practice of prescribing vitamin E after surgery for scar prevention and treatment is widespread and increasingly popular among both
the public and clinicians. However, very little evidence exists for this “ritual.”

Objectives: This review was undertaken to critically analyze the current literature about the effect of vitamin E on treating scars.

Methods: The Cochrane, Medline, and PubMed databases were searched based on the Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P). The studies and levels of recommendation were graded according to the American Society of Plastic Surgeons (ASPS) crite-
ria. Only prospective studies were included.

Results: Only six studies met the inclusion criteria. Of these six included studies, three reported a significant improvement in the cosmetic appearance of
scars when using vitamin E: one study used topical vitamin E in white children as monotherapy, and two studies used vitamin E in an adult population as
combination therapy. The other three selected studies showed no significant improvement in scar appearance when using topical vitamin E as monother-
apy. Two of the six included studies reported adverse events of vitamin E application: contact dermatitis and increased incidence of itching and rash.
Conclusions: We concdude that there is not yet sufficient evidence that monotherapy with topical vitamin E has a significant beneficial effect on scar ap-
pearance to justify its widespread use. Further prospective studies with vitamin E monotherapy and/or combination therapy are warranted to draw better
conclusions regarding the value of vitamin E in the management of scar healing.

Level of Evidence: 2
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Scar treatment has always been and still is an important topic out of eight antioxidants, from which the stereoisomers are
for plastic surgeons, because poorly healed, clearly visible derived from the tocopherols and the tocotrienols. Among
scars can have significant negative effects on cosmesis and these forms, o-tocopherol has the most potent biological
patient self-esteem. In recent years, several scar treatment activity, because it is the only form maintained in the human
strategies have been developed and recommended. Some of body. Vitamin E acts as an anti-inflammatory agent and
these treatment options include only one modality,' whereas affects the remodeling of scars by interacting with the phos-
others combine several modalities such as surgery,” laser pholipids in cell membranes, inducing molecular packing
treatment,” radiation therapy,”® pressure therapy,® and cryo-  and maintaining the stability of biologic membranes.'®!!
therapy.” In addition, several pharmaceutical agents are rec-
ommended to treat scars, such as topical vitamin E, steroids,
antioxidants, moisturizers, and so on. It has been demon- From the Department of Plastic Surgery, Maastricht University Medical
strated that a significant proportion of medical professionals ~ Center, Maastricht, The Netherlands.
and many patients believe that treatment of scars with topical .
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scar.” Vitamin E, or tocopherol, is the most important lipid- P. Debyelaan 25, Maastricht, Limburg 6229 HX, The Netherlands
soluble membrane-bound antioxidant in the body.’ It consists E-mail: v.tanaydin@gmail.com

¥20z aunr g1 uo 1sanb Aq |G6E192/656/8/9€/0101E/[se/wod dnoolwapede//:sdiy wolj pepeojumod




960

Aesthetic Surgery Journal 36(8)

Vitamin E is used cosmeceutically to accelerate wound
healing, to prevent hypertrophic scarring, and to decrease
pruritis.’? However, to date, there is neither a consensus nor
good scientific evidence for the use of vitamin E in the treat-
ment of scars. Therefore, this review was undertaken to eval-
uate the evidence from prospective studies regarding the
effect of topical vitamin E on the outcome of scars.

METHODS
Search Strategy

The Cochrane, Medline, and PubMed databases were
searched in January 2016 using possible combinations and
search terms covering the use of vitamin E in the treatment
and management of scars. The following search terms were
used to: scar, hypertrophic scar, keloid, vitamin E, tocoph-
erol, tocotrienol, treatment, topical, topical administration,
and topical use. Additional studies were identified and se-
lected by searching reference lists from the selected articles.
No limits were applied for year of publication or publication
status.

Study Selection Criteria

We evaluated all types of studies reporting the treatment of
scars using topical vitamin E. There were no limitations on
the type of studies or the year of publication. The articles
were published between 1951 and 2016. There was a limit
for language; only articles in English, German, Dutch,
Turkish, and Polish were included. In the grey literature
search, we did not find any articles that could be included
in this review. All the search terms were used as a medical
subject heading (MeSH) term, except “topical,” because it
is not a valid MeSH term. Two reviewers screened the iden-
tified records from the search for eligibility in an unblended
standardized manner. After the initial search, there was a
result of 70 hits. The initial inclusion was based on the title
and abstract. Articles that were excluded were reviews on
scar treatment (7), review on scars caused by burns (1),
therapy other than vitamin E for scars (10), animal studies
(9), effect of vitamin E on events other than scarring the
skin (23), letter to the editor (1), questionnaire (1), and ar-
ticles not in English, German, Dutch, Turkish, or Polish lan-
guage (9). Nine articles were found eligible after the initial
inclusion. The reviewers read each of these nine articles to
confirm that they met the inclusion criteria for this review.
Because of the limited number of articles published about
vitamin E, we included all studies with topical application
of vitamin E, whether used as monotherapy or combination
therapy, in relation to wound healing or scar management.
In the end, a total of six articles were included in this review
after excluding articles without scientific value. We used
two independent investigators to minimize the possibility of

rejecting relevant studies. Any disputes in data extraction
were resolved by a third independent reviewer.

Presentation of Data

This review was written using the PRISMA-P (Preferred
Reporting Items for Systematic Review and Meta-Analysis
Protocols) statement, which is a checklist of items to include
when reporting a systematic review.

Methodological Quality Assessment

The level of evidence of the extracted studies was graded ac-
cording to the American Society of Plastic Surgeons (ASPS)
Evidence Rating Scales. This classification assigns each
article to a corresponding level of evidence ranging from I
(highest) to V (lowest). Besides this classification, a practice
recommendation was provided according to the ASPS Grade
Recommendation Scale.

RESULTS
Study Characteristics

Our research yielded a total of 70 studies in the Cochrane,
Medline, and PubMed databases. Of these 70 studies, 61
were excluded after reviewing the title and abstract. Studies
were excluded either because of the use of vitamin E as a
non-topical treatment, or if they were conducted for pur-
poses other than scar treatment or other treatment modali-
ties. Ultimately, after screening the full article, we could
only include six studies for review (Figure 1). These includ-
ed studies were conducted in a prospective manner using
topical vitamin E, either in monotherapy or combination
therapy, and had a level of evidence of type II, according to
the ASPS Evidence Rating Scale for Therapeutic Studies."’
The length of follow-up in each of the six studies was quite
different, ranging from 8 weeks to 1 year after treatment.
We have conducted a review of funding resources for the
included studies and found that only Khoo et al’s work was
funded by the University Sains Malaysia ShortTerm Grant.
The authors have no conflicts of interest to declare.

Patient Characteristics

The size of the study population (n) of the six included
studies ranged from 15 to 428 patients with three times as
many male than female participants. Only one study was
conducted among children,'* and the other five studies were
conducted among adults. Inclusion and/or exclusion criteria
were only mentioned in three out of the six studies.'''*!°
None of the studies used the Fitzpatrick scale to determine
the skin type of investigated patients, and only two of the
studies described the racial appearance of their study popu-
lation (white children and Malaysians).'*'*
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Literature Search (January 2016)
* Databases: PubMed, Cochrane, Medline, and grey literature
* Search Terms: scar, hypertrophic scar, keloid, vitamin E, tocopherol, tocotrienol,
treatment, topical, topical administration, topical use
* Limits: Articles in languages other than English, German, Dutch, Turkish, and Polish

!

[ 70 results returned ]

l Unanagement e/

(‘Excluded Studies (61): Other treatments, )
other types of administration, use of
Vitamin E for other purposes, no scar

[ 9 studies remained after screening titles and abstracts ]

(Excluded Studies (3): Descriptive b
articles, no scientific value

[ 6 studies remained after reading the whole article J

Figure 1. PRISMA-P flowchart of included and excluded studies.

Treatment

In this review, we focus on vitamin E as a topical agent.
The six selected studies described vitamin E as a monother-
apy as a gel or cream or as combination therapy with a sili-
cone sheet or hydrocortisone, or with silicone and vitamin
E in collodion (a syrupy solution). Next to the difference in
local application, each study used a different concentration
of vitamin E (Table 1).

Effectiveness and Recurrence

Each of the six included studies assessed the scars in a subjec-
tive manner using either the Vancouver Scar Scale (VSS),'°
Patient and Observer Scar Assessment Scale (POSAS),”
Visual Analogue Scale (VAS),'® or the Scott-Huskisson Scale, "
or simply by taking photographs. Only one study used a laser
Doppler imager (LDI) as an objective evaluation.'

Of the six included studies, three reported a significant
improvement in cosmetic appearance when using vitamin
E. Of these three studies, only the study of Zampieri et al'*
used topical vitamin E as monotherapy in a study popula-
tion consisting of white children ranging from 2 to 9 years
of age. The two other studies demonstrated the effect of the
use of vitamin E in combination therapy in an adult popula-
tion: Palmieri et al'! used vitamin in E in combination therapy
with silicone gel sheets, and Perez et al'® used vitamin E in
combination with hydrocortisone and silicone sheets. These
last two studies had no preventive interventions in the treat-
ment of (hypertrophic) scars or keloids, compared with the
study of Zampieri et al.'* Moreover, in the study of Zampieri

et al, vitamin E was applied both in the preoperative and post-
operative periods, whereas it was applied only in the postoper-
ative period in all other studies. In demonstrating a positive
effect of vitamin E on wound healing, these three studies all
used a subjective method to assess the scars (either one or
more from the VSS, VAS, Scott-Huskisson scale, or simply by
taking photographs).

The three other selected studies among the six included
in this review showed no beneficial effect when using
topical vitamin E; there was no significant improvement in
scar appearance. The subjective methods used to assess scar
healing and appearance in these three studies were POSAS,
VAS, and simply by taking photographs. No improvement
could be detected at all: only one of these three studies, the
study by Khoo et al,’® used an objective method to docu-
ment scar improvement (LDI), and they did not find any ob-
jective change in the vascularity of the scars.

Complications

Two of the six included studies described adverse events of
the application of topical vitamin E: the study by Baumann
et al*® described a contact dermatitis in up to 33% of the
treated patients, and the study by Jenkins et al*! mentioned
an increased incidence of itching and rash. The other four in-
cluded studies did not witness any adverse effects.!'!41%:1?

DISCUSSION

Topical vitamin E is a frequently prescribed topical agent in
the treatment of scars, despite the lack of evidence of its
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Table 1. Characteristics of the Included Studies

Study Type No. of Gender Age (yrs)  Area of Interest Dosage Use, Follow-up Assessment Type Results
Patients (m/f) Vitamin E Frequency, and
Duration
Zampieri Prospective, 428 319/109 | White 2-9 Incision for N/R At least 15 days, | Follow-up 10 Subjective Study group Il
etal, single- inguinal twice a day, days after -VSS reported no
2010 blinded surgery before end of keloids
surgery treatment (p<.05) or
At least 30 days, and after 6 wound
twice a day, months infection
after surgery
Baumann Prospective, 15 NR White N/R Skin cancer 320 IU/gm Twice daily for 4 | Follow-up at Subjective Topically applied Il
etal, double- removal weeks weeks 1, - Evaluation of vitamin E does
19992° blinded surgery 4,and 12 appearance by not help
(Mohs) months physician and improve
patient cosmetic
- Photographs appearance
Jenkins Prospective, 111 NR White 3-20 Operative 200 units/ Three times a Follow-upat1 | Subjective No significant Il
etal, double- procedure gram day with a month, 4 - Evaluation by difference of
19862 blinded for postburn massage of months, research nurse scar thickness
contractures three and 1 year - Photographs
minutes
continued for
120 days
Khoo Prospective, 85 75/10 Malaysian 16-59 Surgical scars 5% Twice a day for Follow-up at Subjective No significant I
etal, double- (88.4%), tocotrienol 6 weeks 0,2,6, - POSAS effect on
2011" blinded other 71.7% starting at 2 and 16 -\AS appearance
(11.6%) deionized weeks after weeks Objective and vascularity
water surgery following - LDI of scars
the onset
of topical
application
Palmieri Prospective, 80 NR White 18-63 Postsurgical/ Silicone gel 4 to 8 weeks Follow-up at4 | Subjective Vitamin E added Il
etal, single- burn sheets and 8 - Scott-Husskison to silicone
1995"" blinded with weeks scale sheets scored
vitamin E - Photographs better results
(3%, 549/ MPR than simple
silicon LoE silicone plate
sheet) alone
Perez Prospective 30 N/R White >18 Keloids and HSE (0.5%) Duration of 16 Follow-up at Subjective HSE had a I
etal, hypertrophic and onion weeks 4,8,12, - VAS significant
2010'° scars extract and 16 Objective MPR in
weeks - MPR different
fields.

HSE, hydrocortisone, silicone, and vitamin E lotion; LD, laser Doppler imaging; LoE, level of evidence; MPR, mean percent reduction (volume, length, induration, erythema, pigmentation, tenderness, pain, and itching); N/R, not
reported; POSAS, Patient and Observer Scar Assessment Scale; VAS, Visual Analogue Scale; VSS, Vancouver Scar Scale. * As determined by the authors using the ASPS Evidence Rating Scales.

presumed effect. In the study of Curran et al,® which evalu-
ated the basic scientific knowledge of vitamin E among
doctors, nurses, pharmacists, and students, nearly 68% of
the patients had the opinion that vitamin E could improve
the cosmetic appearance of scars and 25% would recom-
mend vitamin E to patients to improve the cosmetic appear-
ance of their scars. In addition, 22% of patients had used
vitamin E themselves for scars. Based on our review, we
conclude that there has not yet been sufficient evidence
that monotherapy with topical vitamin E has a significant
beneficial effect on scar appearance: only three out of our
six selected studies reported some beneficial effect of
vitamin E. In addition, the topical application of vitamin E
might also result in side effects (itching, contact dermatitis,
rash), making it detrimental on the final cosmetic outcome
under certain circumstances.

When vitamin E is used in combination therapy, there
seems to be a positive effect on scar healing. In two select-
ed articles in our review, vitamin E was used as combina-
tion therapy and reported an improvement in cosmetic
appearance: Perez et al'® used vitamin E in a combination
therapy with hydrocortisone and silicone, and Palmieri
et al'’ used vitamin E in a combination therapy with sili-
cone sheets containing vitamin E. However, whether
vitamin E has a significant role in this positive effect is not
quite clear from these studies, because both additional
components (hydrocortisone and silicone sheets) are
known to have a beneficial effect in scar healing and ap-
pearance.>>** To date, evidence is limited for the use of
topical steroids for scar management, but there is a broad
consensus that the use of intralesional corticosteroids is ef-
ficacious. The use of intralesional corticosteroids is first-line
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therapy for the treatment of keloids and second-line
therapy for the treatment of hypertrophic scars if other
easier treatments have not been efficacious.**

According to two systematic reviews about silicone gel
therapy, there is weak evidence of a benefit of silicone gel
sheeting to prevent abnormal scarring in high-risk individ-
uals.® However, in burn wounds, the efficacy of silicone
gel showed significant improvements.® Therefore, it seems
that steroids and/or silicone therapy have some effect on
scar healing, and the improved scar healing that was ob-
served in the articles of Perez et al'® and Palmieri et al'!
cannot be solely ascribed to vitamin E.

Zampieri et al'* provided significant results regarding
the prevention of scar formation. Topical vitamin E was
applied both preoperatively and postoperatively, resulting
in a significant beneficial effect and improved wound
healing on the final cosmetic appearance of the scars using
the VSS scale. However, the exact composition of their
commercially available product containing vitamin E is
unknown. Despite the observed positive effect in this
study, it is questionable whether these results can also be
obtained in a general population. The study population of
Zampieri et al'* consisted of white children, a race less
prone to develop hypertrophic scars or keloids, and it is
known that keloids tend to develop more often in people
with a darker skin and that they are never seen in people
without skin pigmentation (albinos).?”-*® Moreover, the age
of the study population of Zampieri et al'* varied between
2 and 9 years of age, although people between the ages of
10 and 30 are more prone to develop keloids.?*-*°

Unfortunately none of the six included studies used in
our review used the Fitzpatrick skin scale or a similar skin
scale to assess the skin type of their study population. This
would have given a better objective impression of the
effects of topical vitamin E in patients with an increased
risk for hypertrophic scars and keloids.

An underexposed part of scar treatment is the use of scar
massage. This could happen consciously by a therapist or
with massage tips given to patients or unconsciously when
you apply an emollient or moisturizing agent to a scar. Scar
massage may have positive benefits on scars, leading to in-
creased scar pliability, decreased scar banding, and some
relief of swelling and induration.***' In a review conducted
by Shin et al*? concerning the role of massage in scar manage-
ment of 144 patients who underwent scar massage therapy,
65 patients (45.1%) experienced improvement in one or more
of the following: POSAS, VSS, mood, range of motion, pruri-
tis, pain, depression, and anxiety.*>** Additionally, massage
could also have a positive effect on anxiety levels, depression,
and the overall mood of patients.>'*>3* Adverse effects
of scar massage therapy have also been reported: it could lead
to a break in the epidermis, bleeding, infections, wound
dehiscence, graft failure, irritation from friction, and dermati-
tis caused by hypersensitivity to the used emollient.?*3*34

Early massage of the scar should also be avoided according
to evidence in a mouse model, in which massage of the scar
in the early phases of wound healing promoted hypertrophic
scarring.*>*  Although various studies in the literature
acknowledge the effect of massage therapy on scars, an
evidence-based recommendation for implementing this tech-
nique cannot be made, because none of these studies have
been validated.**>

Although there is no clear evidence that the topical appli-
cation of vitamin E may cause significant harm, several side
effects of topical vitamin E have been reported since
its introduction, such as contact dermatitis,>*>® erythema
multiforme-like eruptions,*”*° and urticarial eruptions.*” In
our review, only two out of the six selected studies reported
adverse events: Baumann et al*’ described contact dermatitis
after the topical use of vitamin E in 33 % of the patient popu-
lation, and Jenkins et al*! reported an increased incidence of
itching and rash. In the Jenkins study, the incidence of these
side effects is not known, because the authors excluded all
patients in their study who developed adverse effects.
Widgerow et al*® found that the early use of vitamin E to treat
scars can result in a reduction of the tensile strength of the
wound, which could lead to broad and stretched scars.

In recent decades, several scar assessment scales have
been developed. However, none of them has completely
met the clinimetric requirements. Although many authors
consider the POSAS to be most suitable for scar assessment,
a solid gold standard for objective scar assessments is still
lacking*' and actually wanted. All selected studies in our
review used subjective methods to measure scar changes,
with the exception of Khoo et al,'® which used an objective
method (LDI) to measure scar changes.

Limitations of this review include the small number of
studies published on this topic, the quality and level of evi-
dence of the collected studies, the lack of standardized
outcome measures, and the variation in the study popula-
tion (children vs adults).

Vitamin E, or tocopherol, is a substance often found in
scar creams and also recommended by medical personnel
in hospitals or by general practitioners. The general consen-
sus about the application of a vitamin E-based cream or
emollient is that it would lead to beneficial scar healing.
Doing research on this topic eventually leads us to the idea
that there was no comprehensive review performed on the
scientific evaluation of the use of vitamin E on scar treat-
ment. Therefore this literature review on the effects of
vitamin E on scar treatment is, to our knowledge, the only
review conducted to date that concentrates solely on the
topical administration of Vitamin E on scars.

CONCLUSIONS

Although the practice of prescribing vitamin E after surgery
is widespread, there is a paucity of evidence that vitamin E
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has any beneficial effect. This systematic review regarding
the effectiveness of topical vitamin E on scars and wound
healing resulted in a limited series of six studies fulfilling
the criteria of evaluating the effectiveness of vitamin E in a
prospective manner. Based on this review, we conclude
that there is not yet sufficient evidence that monotherapy
with topical vitamin E has a significant beneficial effect on
scar appearance to justify its widespread use. Only one of
the six selected studies found improved scar appearance/
healing when using vitamin as monotherapy, and two
studies found efficacy when using vitamin E in combina-
tion therapy. Further prospective studies regarding vitamin
E monotherapy and/or combination therapy are therefore
warranted to draw better conclusions regarding the value
of vitamin E in the management of scar healing.
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