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1 | INTRODUCTION

Fox-Fordyce disease (FFD) is an uncommon inflamma-
tory disorder affecting apocrine sweat glands." Most of the
patients are young women. The common presenting sign
is small, skin-colored to yellow-brown, usually pruritic,
perifollicular papules.’

Fox-Fordyce disease lesions usually involve the axil-
lary and less frequently pubic and periareolar areas.'

The predisposing factors are not clearly defined.
However, hormonal changes are discussed as one of the
etiological factors." About 16% of reported cases of FFD
appeared after hair removal."? Laser-induced FFD has
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Fox-Fordyce disease is a recognized adverse effect of depilating lasers. It should
be considered among the differential diagnoses of the pruritic perifollicular pap-
ules that occur at the hair removal laser treatment site, including Alex/Diode

Fox-Fordyce disease (FFD) is an uncommon skin disorder affecting the apocrine
sweat glands and presents as pruritic skin-colored papules, mainly on the axillary
and pubic areas. Some predisposing factors are proposed, including hormonal
changes. A few cases of FFD have been reported after hair removal by light- and
laser-assisted devices. Herein, we report FFD in some areas (axillary and pubic
areas) treated with Alex/Diode hair removal laser.

adverse effects, Fox-Fordyce disease, hair removal, laser therapy

similar clinical features to classic FFD.? However, some
differences are also mentioned.*

Herein, we report a young woman with FFD on both
axillary and pubic areas after Alex/Diode laser hair
removal.

2 | CASE HISTORY/
EXAMINATION/PRESENTATION

A 23-year-old woman with skin phototype IV presented
to a dermatology clinic with pruritic lesions on the arm-
pit and bikini area that started soon after five sessions of
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Alex/Diode laser hair removal in these areas. She was re-
ferred 10 months after the initiation of the lesions. She
also treated the hair on the face and lower extremities
with this laser without developing lesions. She reported
no adverse effects during sessions of Alex/Diode laser.
There were no similar lesions in other family members.
She did not report history of any other disease. The le-
sions started from both axillae and then extended to the
pubic area. Pruritus was aggravated with heat and sweat-
ing. According to the patient, the laser device was a 755-
805nm Alex/Diode laser, but detailed device information
is unavailable. The sweating was not affected after Alex/
Diode laser hair removal.

Physical examination demonstrated multiple bilateral
skin-colored perifollicular papules on axillary and pubic
areas (Figure 1).

3 | METHODS (DIFFERENTIAL
DIAGNOSIS, INVESTIGATIONS,
AND TREATMENT)

The differential diagnoses were Fox-Fordyce disease,
syringoma, and mucinosis. We performed a skin punch
biopsy from the axillary lesions. Histopathological ex-
amination demonstrated a dilated spongiotic follicular

infundibulum and filled with keratin material that con-
tained dyskeratotic acantholytic cells and exocytosis of
lymphocytes. There was upper dermal moderate perivas-
cular lymphocytic and perifollicular lymphohistiocytic
infiltration. Some of the histiocytes had foamy cytoplasm
(Figure 2). Foamy histiocytes were weakly positive for
Periodic acid-Schiff (PAS) stain (Figure 3). Mild perifol-
licular fibrosis was also present. So, the diagnosis of Fox-
Fordyce disease was confirmed. The patient was treated
with topical medications.

4 | CONCLUSION AND RESULTS
(OUTCOME AND FOLLOW-UP)

Topical mometasone furoate 0.1% cream was adminis-
tered twice daily for 4weeks. On the second visit, the le-
sions improved, and the pruritus subsided. Therefore, we
changed mometasone cream to tacrolimus 0.1% cream to
prevent corticosteroid adverse effects. Nevertheless, the
pruritus recurred, and we started mometasone again. The
patient was scheduled to receive systemic isotretinoin but
was missed the follow-up.

The patient signed written informed consent to permit
the case report publication without identifying data and
to use the photography for publication. The researchers

FIGURE 1
skin-colored, pruritic perifollicular

Clinical features. Multiple

papules on the axillary (A) and pubic
areas (B) after Alex/Diode hair removal
laser.
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FIGURE 2 Histopathological
features. (A) Dilated follicular
infundibulum, filled with keratin material
and dilated apocrine sweat glands
(Hematoxylin and eosin [H&E] stain, 40x).
(B) Spongiotic follicular infundibulum,
upper dermal moderate perivascular
lymphocytic, and perifollicular
lymphohistiocytic infiltration (H&E stain,
100x). (C) Foamy cytoplasm of some

of the perifollicular histiocytes (H&E
stain, 400x). (D) Severely spongiotic
follicular infundibulum with dyskeratotic
acantholytic cells and exocytosis of
lymphocytes (H&E stain, 400x).

committed to maintaining patient confidentiality. The in-
stitutional ethics committee approved the case report (eth-
ics code: IR.SUMS.REC.1402.300).

5 | DISCUSSION

Fox-Fordyce disease is an inflammatory disorder that fol-
lows obstruction of apocrine sweat gland ducts. The etio-
logical factors are not fully identified. Hormonal changes
are among the proposed factors.

The female preponderance, postpubertal age of presen-
tation, and resolution of lesions during pregnancy, meno-
pause, and oral contraceptive pills (OCPs) consumption
support the role of hormones.’

The FFD lesions are tiny skin-colored to yellow-brown
perifollicular papules, pruritic in more than two-thirds of
the cases. The most commonly involved site is the axilla,
followed by pubic and periareolar areas. Decreased hair
growth (even without laser hair removal) and anhidrosis
are infrequent findings.!

A few cases of laser or light hair removal-induced
FFD were reported during the past decade.’™° The clin-
ical and histopathologic features of 13 laser or light hair
removal-induced FFD are summarized in Tables 1 and 2.

FIGURE 3 Histopathological features. Weakly positive Periodic
acid-Schiff (PAS) stain of foamy histiocytes (PAS stain, 400x).



SEPASKHAH ET AL.

Open Access,

0 L WL Y~ Clnica CoseReports

snuijo1oe) [ed1do) ‘ureard
%1°0 9)e0INJ duosejowow [edrdo],

snuroIoe) [edrdog,

V/N

V/N

areuodaoe
suojostupaidiAypow esrdog,

V/N

V/N
V/N

V/N
V/N

WEId %G00 UIOUNAL],

weard %S50°0 [0Se12qo[D

wreard Aeiking-,L1
QuOoS1I0001pAY %1°0 [ed1do],

WeAId )eIking

-LT-9U0S1}1020IpAY %1°0 edtdo],

‘[o8 pIoE d1ounar %S0°0 [edtdoy,
aroydsoxorur 198 %+0°0
UIOUT)AI) “JUIWIUIO SNUIT[OIOR],
WeaId %1°(Q duojourdon(y

‘Kexds %500 a1euordoid Joseiaqor)

JUdWILAL],

syIuow 0L

TeoK T

V/N

V/N

syjuowr g

V/N

V/N
V/N

V/N
V/N

sgjuowr

syjpuowr g

yuow

SyIuow 0L

s1eak¢—7

[eL13)2a pue
surojdwiAs 3sary
U39M39q [BAIIU]

SOX

SaX

V/N

ON

SOX
ON

SOX
S9X

SOX
ON

ON

SOX

SOX

SOX

SaX

smyLmag

SUOISSIS G IV

SUOISSas 7 1)V

V/N

JUOUIBAI) IOJJE SYIUOW Z T

UOISSAS PUOIIS I9)Je SHoM {7
UOISS9s JSe[ 9Y) I9jje syjuowr ¢

SUOISSaS €
Jo uona[duIod 3y} I9)Je SYIUOUW ¢

UOISS3S JSe] A} I9)Je SIedk

SUOISSaS 1
J0 uon[duwIod ay) I)Je SYIUowW 9

UOISSIS ISe] A} 19)Je SYIUOW ¢

J3S®[ JO SUOISS3s ¢ 1)V

SUOISSas 9211}
Sunerdurod 193ye yyuow UQ

UOISSas
PUO023s 3} I3}JE SYIUOUL I,

juouuleal) JO SUOISSIS ¢ 19V

SUOISSIS 9 Id)Je SYjuoW 2.1y J,

douereadde suorsa] Jo swiry,

*3[qeTeA® JON ‘V/N IYSIT 9S[nd asudju] “TJ]I ‘9SeasIp 99Ap10,J-X0, ‘(] O[eWd] ‘ :SUOTIBIARIqQY

BaIR
oiqnd pue ae[[Ixe
‘SN TUIAIIXD
IoMO] ‘9oe]

e[y

V/N

SRIIXY

SRIIXY
®[IXY

eare [eumnguy

ae[IIXy

SB[V
e[Ixy

ae[xy
SE[IXY

seare oiqnd pue
‘rednqunizad ‘de[[IXy

SB[V

eIy

@4 3o uoned0T

SOI}TUIAIIXD JOMO] PUB
eare o1qnd ‘B[[IXVY ‘@08

SONIWAIIXd
pue ‘suoidax
Teariquintrad pue

oiqnd ‘ae[[IXe ‘98,1

V/N

ur1013 ‘QB[[IXY

eIIXY
RIIXY

seare
Areqixe pue reumngug

seare ATe[[IXY

seare
reurnSurt pue Lre[[ixy

oe[IIXY

oe[IIXy

s3o[ pue
‘uorSax oiqnd ‘Q[[IXY

suor3a1 [eariquintrad
pue oiqnd ‘oe[Ixy

eare oiqnd pue ATe[[Ixy

seale [upIq pue
‘s397 “BJ[IX®E ‘SWILIO]

(s)eaxe pajeas],

(wrugo8-55L)
J9SB[ 9POI(J XAV

wu o8 apora
V/N

Iase|
dJLIpuEXae
pasind uo

Iase]
9poIq Wu QT8

umouzun

Iase] 9poI

umouun

I9SB] 9JLIPUBXI[Y

TdI

TdI

I9se[ 9pOIT

Iose]
9poIq Wu-018

BENJ |
(wusy6-018) TdI

19Se] WU GG/
9)LIPUBXA[Y

301A3p
[eAOWIdX TR

d/€c

/9t

4/sc

d/Le

/LT
/8¢

d/ce
/¥

d/ty
d/6c

a/vec

d/6c

/L

4/9¢

4/t

I9PUdD
/(s1eak)
a8y

ased juasaxd QUL

0202/ fwizy
29 1egiez

0T0T/f

g ® v Whd

610T/T® 30 B

9102/ T8 1
InowureS

S10T/: T8 10
‘ZOPURUIDI-SI[V
10T/, T8 39 peuIdg

£107/,'T8 12 NOPH

T107/, 18 1
nigouesze x

1102/, Te 10 JFeIZ10L,

AUBIIY

*9INJBISNI] A} UT SISBD dSBISIP d0API0,J—XO0,] PIONPUI-TEAOUISI ITeY JOSB[/IYSI JO SaInjed edtul)) T A T19dV.L



SEPASKHAH ET AL.

N 50f6
Clinical Case Reports —Wl LEY

All cases are women, which may reflect the more prev-
alent laser hair removal in women. Pruritus was a com-
mon but not general symptom.>

+ Fox-Fordyce disease may occur at limited sites un-
dergone laser hair removal or at all sites.”'® The variable
density of apocrine glands and different skin photo-
types are propounded as possible causes of sparing of
laser hair removal FFD in some laser-treated areas and
patients.™

Variable histopathological features of FFD are de-
scribed in FFD lesions, including hyperkeratosis, dilation
of the follicular infundibulum, follicular plugging, acan-
thosis, spongiosis, dyskeratotic cells in the infundibulum,
perifollicular lymphohistiocytic infiltrate with mast cells,
apocrine secretary unit dilation, perifollicular fibrosis, and
perifollicular xanthomatosis."” While perifollicular xan-
thomatosis is generally reported in FFD cases and consid-
ered the hallmark of classic FFD, some laser hair removal
cases lack foam cells.*® The absence of hair follicles and
mast cells was presented as the difference points of laser
hair removal-induced FFD vs. classic FFD.* However,
these were not uniform in the subsequent cases.’

Laser or light devices used in hair removal destroy the
hair by targeting melanin in the hair shaft and bulb and
destroying bulge stem cells. The thermal energy results in
follicular infundibulum injury, dysmaturation, and, sub-
sequently follicular obstruction.”*° So, hair removal laser
may trigger FFD by follicular obstruction in susceptible
patients.

Topical treatments, including steroids, retinoids, calci-
neurin inhibitors, and clindamycin, are among FFD's most
frequently used treatments. Other, less frequently used,
managements include lasers, botulinum toxin injection,
OCPs, oral isotretinoin, benzoyl peroxide, antihistamines,
modified liposuction, and excision." The medications
applied in the previous laser hair removal-induced FFD
cases are presented in Table 1.

secretory unit

Apocrine
dilation
NM

NM

NM

Perifollicular and
periductal foam

+ few
NM

cells

Perifollicular

fibrosis
+ mild
NM
NM
NM
NM

+ mild
+ mild
NM

+ mild

Mast
cells
+ a few

NM

lymphohistiocytic

Periductal
infiltrate

Dyskeratosis in
the follicular
infundibulum
+ very rare

+ rare

NM
NM
NM
NM

Follicular
hyperkeratosis
NM

Spongiosis of
the follicular
infundibulum
NM

NM

NM

NM

NM

NM

6 | CONCLUSION

FFD is a recognized adverse effect of laser hair removal
(including Alex/Diode laser) and should be considered
among the differential diagnoses of lesions at the hair re-
moval laser site.

Dilation of
the follicular
infundibulum
NM

NM

Shave biopsy was not diagnostic
Biopsy was not performed
Biopsy was not performed

NM

Biopsy was not performed.

Hair
Follicle
NM

NM

+

+
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