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Abstract
Exogenous ochronosis (EO) is a rare,

cosmetically disfiguring condition, result-
ing from the long term use of topical hydro-
quinone in treatment of melasma. The stud-
ies about it are small and many of the treat-
ments have mixed result. Autologous
human platelet rich fibrin (PRF-L) is con-
tains platelet that are purpose to release
numerous growth factor that valuable in
numerous dermatologic application.Platelet
rich fibrin lysate used for EO has not been
reported. We presented three cases with EO
treated with split-face of the PRF-L applied
right before dermaroller on right face and
intradermal injection on the left for 8
weeks.The treatment re-apply every 2
weeks. The improvement was measuring by
10-point grading scale and dermoscopic
examination, including five-point grading
scale to assessment of patient satisfaction.
All of three patients demonstrated signifi-
cant improvementand very satisfied in 4th
week of treatment. This result suggests that
PRF-L can be used as of one modality for
EO treatment.

Introduction
Exogenous ochronosis (EO) is a cuta-

neous disorder, manifests as gray-brown or
blue-black macules, commonly resulting as
a complication of long-term application of
skin-lightening creams containing hydro-
quinone, but may also occur due to topical
application of phenol, resorcinol or use of
systemic antimalarials such as quinine.1

Until now the exact incidence of EO is not
known. The worldwide incidence has been
assumed to be low. It is widely found in
dark-skinned people of Africa.2 The inci-
dence in Asian is low, but cases are increas-
ingly reported from India, China, Thailand
and Singapore.1 Tan reported 15 new cases

from Singapore occurred in ethnic Chinese
Asians in 5 year duration.3

Early diagnosis is necessary to discon-
tinue of the causative agent and prevent
worse hyperpigmentation.2 It can distin-
guish from melasma on histophatologic that
characterized by yellow-brown, banana
shape pigment fibers in the dermis.2

Dermoscopy as a noninvasive diagnostic
tools has a unique and point towards a clue
for EO diagnosis and also can differentiated
from melasma.2,4 The treatment for EO
remains difficult, a cosmetically disfiguring
and troubling disorder with disappointing
treatment options are present.5

Platelet-rich fibrin as a second genera-
tion of platelet concentrates. In 2001,
Choukroun et al., in France was first devel-
oped it.6 Unlike the first generation of
platelet-rich products, such as platelet-rich
plasma (PRP), PRF has more simplified
preparation without biochemical blood han-
dling. Nevertheless, PRF remain rich mate-
rial of growth factor that contained in alpha
granules. Alpha granules contains more
than 30 bioactive substance, among others
are: platelet-derived growth factor (PDGF),
transforming growth factor beta (TGF-β1
and 2), epithelial growth factor (EGF), and
mithotic growth factor (MGF) including
vascular endothelial growth factor, platelet-
derived angiogenesis factor and fibrinogen.
These growth factor play a role in blood
vessel formation, collagen synthesis and
extracellular matrix components including
hyaluronic acid. Transforming growth fac-
tor beta 1 have been known can inhibite and
degradation of tyrosinase enzyme, and
inhibite maturation of melanosom in melas-
ma. From the mechanism mention above,
PRF-L may be useful for treatment of EO.
Dermaroller and intradermal injection are
two procedure that can help penetration of
PRF-L into the skin.7 The aim of this study
are to determine the efficacy of the PRF-L
in EO and to compare the efficacy of der-
maroller and intradermal injection in EO
with split-face technique. The secondary
objective is to evaluate the effect of the
PRF-L on the overall facial appearance of
the patients and their respective satisfaction
with their improvements or lack thereof.

Case Report
Three healty javanis women, aged 45-

50 years old, presented of history of melas-
ma in their face variing since 2, 5, and 6
years ago, mentioned progressive onset of
dark facial lesions following long term use
of skin lightening. All patients did not know
the contain of the cream that they have been
used. They got it from dermatologist and

then continued using the product without
reconsultation.  They denied any other
symptoms, similar family history, history of
use oral medication and comorbidities. All
the patients are not pregnant and on breas-
feeding term, no history of using hormonal
contraceptive, anti-aging or skin lightening
product over the previous four week, they
also did not have received any cosmetic
clinical procedure in the last 2 months, and
there are no pre-existing skin disease on the
procedure area. Physical examination
revealed marked pacth hyperpigmentation,
eritema, depigmented macule and telang-
iectasia on their face. We diagnosed them
with exogenous ocronosis with simple skin
stretching, Wood’s lamp and dermoscopic
examination (Figure 1a). 

After signed written informed-concent,
the patients were treated with autologous
PRF-L. It taken form the peripheral blood,
immediately in 2 minutes, the sample is
inserted into a 10 mL sterile glass tube
without anticoagulation, then centrifuged at
2700 rpm or about 400 G for 12 minutes.
Then waited for 5 minutes for completely
coagulated. The PRF gel is located between
the plasma at the top and erythrocytes at the
bottom. Then, the gel pulled out from the
tube using sterile tweezers and cut using
sterile scissors on the PRF’s gel border with
erythrocytes. The gel is immediately insert-
ed into a new sterile glass tube and then
incubated for 24 hours in 4 oC. The result is
supernatant that called PRF-L. Before
treatment procedure, the face cleansed
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using face cleanser and applied topical
anestesia for approximately 1 hour. Then
the PRF-L applied right before dermaroller
(1 mm) on right face and intradermal
injection with disposible 1 ml syringe on
the left face. All patients given sunblock
SPF 30 applied in the morning after
procedure.  

All patient were required to be available
for longitudinal evaluation at least for 2
months. Digital photography was taken at
baseline, and every 2 weeks of follow up.
Two physicians graded improvement in the
apperance of EO in a blinded mainner using
10-point scale (each point equal to a 10 %
improvement) and then comparing the post
treatment result and the baseline. Patients
were asked to rate their improvement base
on their own perception without any
photographs. Patients also rate their
satisfaction with the visual improvement or
lack thereof, the obtained on either side of
their face at 4 weeks and 8 weeks using a
five-point scale (0 = not satisfied, 1 =
mildly satisfied, 2 = moderately satisfied, 3
= very satisfactied and 4 = extremely
satisfied). We still going on the treatment
periode for 1 month. But, in 4th week of
follow up there are improvement seen from
dermoscopic examination (Figure 1b), on
their appearance score (Table 1) and also on
the patient satisfaction rate (Figure 2).
Figure 3 shows the improvement in
physical examination in one of these three
patients.  

Discussion
Exogenous ocronosis is an acquired

condition confined to the skin characterized
by gray-brown or blue-black discoloration
macule, usually with hypercromic, pin-
point, caviar-like papules in photoexposed
regions over osseous surfaces that is the
zigomatic regions in a symmetrical pattern.1
Dogliotti and Leibowith classified EO for 3
staged of severity. Stage I is erythema and
mild pigmentation of the face and neck;
stage II is a progression to hyperpigmenta-
tion, black colloid milia, and atrophy with
the appearance of ‘caviar-like’ papules; and
stage III includes papulonodules with or
without surrounding inflammation.2,5

The pathogenesis of EO is unclear.
There are various theory explain it, and still
in debate that ocronotic pigment is pro-
duced from the breakdown of abnormal col-
lagen fibers. The most widely accepted the-
ory is that of Penneys who postulated that
hidroqinone of inhibits the homogentisic
acid oxidase enzyme. This inhibition leads,
like in endogenous ochronosis, to the accu-
mulation of homogentisic acid that poly-

merizes to form ochronotic pigment and
being deposited in the papillary dermis.4,5 It
also can occured as a result of contact with
other chemical product, such as resorcin,
phenol, mercury, picric acid, and anti-
malarial drugs, but the mechanisms also
unknown.5

Various other factors predispose EO
such as unprotected prolonged sun-expo-
sure, prolonged use of skin-lightening
agents mainly containing hydroquinone,
presence of a number of viable
melanocytes, outdoor occupation, applica-
tion of hydroquinone over a larger area or
whole body and/or applying hydroquinone
in large quantity.1

The gold standart for diagnosis of EO is
biopsy, EO’s lesion present as pigmentary
incontinence, solar elastosis, yellow-brown
curvilinear ‘banana-shaped’ ochronotic
fiber in the papillary dermis and eventual
collagen degeneration. Occasionally, col-
loid milium and granulomas may be
shown.2,4,5 But, nowdays dermoscopic
examination for EO is widely used after it
first repoted in 2008.2 Dermoscopy can also
distinguish EO from melasma. From der-
moscopic examination, EO shown blue-
grey, granular and annular structures around
follicles, some follicular openings, white
dots correspond to confetti-like depigmen-
tation.4,8 Moreover, Dermoscope reported
used to assess the efficacy of PRP on face
and neck revitalization, in skin rejuvenation
and in scar reduction.9

Exogenous ocronosis’s treatment is not

easy, therefore prevention is extremely
important. The use of lower hidroquinone
concentrations, sun protection, early diag-
nosis of irritation and suspension of treat-
ment in case there is no clinical improve-
ment within six months are measures that
should be for EO prevention.5

Hidroquinone using needs regular medical
follow-up in every 3 months for Fitzpatrick
type V-VI patients and in every 6 months
for lighter skin types.3,10 Avoiding the
causative agent of the disease is the first
step to be taken and has been proven to be
beneficial, although the results are seen
only a few years after interruption of the
treatment.5

Various treatment has been used for EO
such as tricloroacetic acid aplication,
retinoic acid, low potency corticosteroid
with photoprotection, cryotherapy, der-
mabration, CO2 laser, glycolic acid peeling
and Q swithched laser.5,11 However, the
results are vary, from inefficient to satisfac-
tory, and this condition continues to be dif-
ficult case to treat.5

Aplication of PRP in hyperpigmented
lesions was obtained from several case
reports that showed satisfactory results:
Autologous PRP injections used for perior-
bital hyperpigmentation lesions,12 intrader-
mal injection of PRP for treatment of melas-
ma,13 and intradermal injections of autolo-
gous PRP as an adjunctive to laser therapy
in melasma.7 We used PRF-L to all patients,
couse the main approach of PRF concept
was to keep the methodology convenient

                             Case Report

Figure 1. Blinded patients rated their satisfaction with improvement in their facial after
2 and 4 weeks of treatment.  Data shown that all patients very satisfied with the improve-
ment of the treatment.
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Table 1. The Improvement in Appearent of Melasma using 10-point grading scale.

Patient                      Blinded patient                                              2 physicians 
                     Right cheek                Left cheek               Right cheek                      Left cheek

Mrs. E                            8                                           8                                          7                                                   8
Mrs. M                           6                                           6                                          7                                                   6
Mrs. S                            6                                           6                                          6                                                   7
Mean                            6,9                                        6,7                                       6,7                                                  7
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and applicable for clinical use. This fibrin
scaffold, which does not possess any
cytotoxic potential is obtained autologus
from the patient’s own blood after one
centrifugation step. The factors previously
used in the preparation of blood-based
scaffolds, like anticoagulants or bovine
serum that used in PRP, were excluded from

this preparation procedure. It allowed the
risk of trans-contamination to be
minimized. The three-dimensional fibrin
network is capable of mimicking the
extracellular matrix in terms of its structure,
which creates the environment for cells to
function optimally.14 Wirohadidjojo et al,
concluded that PRF-L is a good candidate

material for treating UVA-induced skin
photoaging that showed significant
decreased in proliferation, migration, and
collagen deposition rate.15

Conclusions
A case series of split-face of der-

maroller and intradermal injection with the
autologous platelet rich fibrin lysate in the
treatment of exogenous ocronosis were
reported. The treatment procedure are low-
cost and easy to apply. All patient show sig-
nificant improvement and with high satis-
faction at 4 weeks of treatment. 
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