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 Introduction 

 Injections of botulinum toxin type A (BTXA) are 
widely performed in cosmetology to decrease facial and 
neck wrinkles, and in the last 10 years, the use of this tech-
nique has become more and more common worldwide, 
even in young adults  [1] , with a high satisfaction rate  [2] . 
Side effects are generally mild and cause little discomfort; 
excessive dose or spread of the toxin to nearby muscles 
cause temporary drooping. More rarely, transient head-
ache, nausea, or flu-like symptoms have been reported. 
Skin and hair changes have not been included as side ef-
fects so far.

  We report the cases of 5 females who developed regres-
sion of the frontal hairline after several treatments with 
BTXA for forehead wrinkles.

  The patients had a mean age of 52.7 years (range 45–
58) and had started to undergo periodic BTXA injection 
for forehead wrinkles 1–10 years ago (mean 2.6). The fre-
quency of injections ranged from 4 to 6 months, and the 
sites injected in addition to the forehead included the 
periorbital and perioral areas in 3 cases, and the perior-
bital area alone in 1 patient. We could not assess the dose 
of BTXA utilized in each case, as all patients performed 
the procedures in other dermatology/plastic surgery set-
tings.
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 Abstract 

  Background:  Injections of botulinum toxin type A in the 
forehead have never been reported to cause hair side ef-
fects.  Objective:  The aim of this paper is to report a new 
type of alopecia, which we have seen in women undergoing 
periodic injections of botulinum toxin type A for forehead 
wrinkles, and to differentiate it from other types of hair loss. 
 Methods:  We conducted an observational study on 5 fe-
males recruited from a private and an institutional practice 
who complained of progressive recession of the hairline af-
ter periodic injections of botulinum toxin type A in the fore-
head.  Results:  Alopecia of the frontal hairline was evident 
in all 5 patients, with absence of skin atrophy or scarring and 
progressive hair miniaturization at trichoscopy.  Conclu-

sion:  Dermatologists should be aware of the possible occur-
rence of frontal alopecia after repeated injections of botuli-
num toxin type A for forehead wrinkles. 
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  All women had noticed a gradual regression of the 
frontal hairline that made the forehead higher than before 
( fig.  1 ). Although no patient could provide a picture 
showing the features of the hairline before the hair loss, 
all were very aware of their physical features and extreme-
ly conscious of this progressive alopecia. The mean dis-
tance between the hairline and the glabella was >6 cm.

  In all cases, clinical and trichoscopic examination of 
the forehead showed a normal skin with signs of photoag-
ing, no signs of atrophy or scarring and visible follicular 
ostia with vellus and intermediate hair along the hairline 
( fig. 2 ). Neither inflammatory signs nor follicular hyper-
keratosis were detectable.

  Examination of the scalp and of other body areas, in-
cluding eyebrows and eyelids, did not show any sign of 
hair loss except for a mild form of female androgenetic 
alopecia in a 53-year-old patient. The patients were oth-
erwise healthy, and 3 of them were in menopause (1 pa-
tient underwent hormonal therapy).

  Discussion 

 We hypothesized that this form of alopecia can be re-
lated to BTXA injection and coined the name ‘botulin-
induced frontal alopecia (BIFA)’ in order to diffuse the 
knowledge and the study of this new form of hair loss.

  Unfortunately, none of our patients allowed us to per-
form a biopsy form the forehead for histopathological 
study, and we therefore cannot assess the pathological as-
pects of BIFA. Trichoscopy does not show scarring or at-
rophy, and together with the clinical features, it permits 
to differentiate BIFA from frontal fibrosing alopecia 
(FFA). In FFA, which is considered a variant of lichen 
planopilaris, there is a progressive regression of the fron-
tal hairline, often associated with involvement of the pa-
rietal hair margin and with alopecia of the eyebrows; the 
alopecic skin typically lacks signs of photoaging and of 
vellus and intermediate hair, with loss of follicular ostia 
 [3] . The terminal hairs at the hairline often show mild fol-
licular hyperkeratosis and perifollicular erythema. BIFA, 
on the other hand, is not characterized by scarring but 
rather by a gradual miniaturization of the hair follicles of 
the frontal hairline, making hairs decrease in size and 
turning into vellus hair. In this way, the clinical and 
trichoscopy features are more similar to those seen in an-
drogenetic alopecia of the temporal hairline  [4] .

  Similar to FFA, however, BIFA seems to increase in 
prevalence with time, as 4 of the 5 cases reported here 
have been seen in the last 4 months. This is probably due 

  Fig. 1.  Evident regression of the frontal hairline in a 52-year-old 
female undergoing periodic forehead BTXA injections for wrin-
kles. 

  Fig. 2.  Trichoscopy of the frontal hairline showing skin with signs 
of photoaging and evident follicular ostia with vellus, intermediate 
and terminal hair. 
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to the increased worldwide frequency of the procedure of 
BTXA injection for wrinkles.

  We could not find any report of botulin-related hair 
loss similar to that of our patients in the literature. Wab-
bels and Stanzel  [5]  reported a patient with eyebrow alo-
pecia following repeated injections of BTXA for blepha-
rospasm, which turned out to be alopecia areata associ-
ated with scalp patches. Paradoxically, there are 2 studies 
that evaluated the effectiveness of BTXA injections for the 
treatment of alopecia areata  [6]  and androgenetic alope-
cia  [7] , both with poor results. While in androgenetic alo-
pecia the rationale for the use of BTXA is its effect to loose 
the scalp, allowing a better vascularization that could pro-
mote hair follicle growth, in the treatment of alopecia 
areata, BTXA injections have been tried with the idea of 
inducing changes in neurotransmitter levels, influencing 
the production of cytokines responsible for hair growth 
arrest.

  BTXA is a potent neurotoxin that enters the presynap-
tic bulb of cholinergic neurons and prevents acetylcho-
line release into the synaptic cleft, blocking both somatic 
and autonomic innervation. BTXA activity of suppress-
ing muscle contractility is utilized for the treatment of 
several neurogenic dysfunctions characterized by exces-
sive or inappropriate muscle contractions, such as stra-
bismus, blepharospasm or muscular dystonias  [8] , as well 
as for cosmetic purposes to improve facial lines  [9] . Oth-
er important in-label and off-label uses of BTXA in der-
matology are severe primary axillary hyperhidrosis and 
palmar hyperhidrosis, respectively, where the toxin is in-
jected intradermally  [10] . Side effects are usually the re-
sult of inexpert injection and can be avoided if the physi-
cian injecting BTXA is properly trained.

  Alopecia is never mentioned as a possible side effect of 
BTXA injections, and its occurrence is difficult to explain. 
Possible explanations include changes in the levels of 
molecules that may be involved in regulating the hair cy-
cle, i.e. substance P and calcitonin gene-related peptide 
and other signaling molecules and receptors  [11] , and/or 
decreased neurological stimulation of hair follicle func-
tion due to blockage of the function of autosomic fibers 
 [12] .

  We present this new form of alopecia, which we named 
BIFA, in order to raise awareness of this possible side ef-
fect of forehead BTXA injections for wrinkles.

  Conclusions 

 Dermatologists should be aware of frontal alopecia as 
a possible side effect of BTXA injections and carefully 
evaluate patients if they realize a change in their frontal 
hairline. Collection of more cases and histopathological/
immunohistochemical studies will be necessary to under-
stand the real prevalence and etiopathogenesis of this en-
tity.
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