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Background: A 22-year-old African American fe-
male was referred for augmentation of keratinized
gingiva around implants at the right and left maxil-
lary second premolar sites. Presurgical evaluation
revealed generalized melanosis of the buccal gingiva
and a lack of keratinized tissue around implants at
sites #4 and #13. No pigmentation was noted on the
palatal tissues.

Methods: Thick free gingival grafts were harvested
bilaterally from the non-pigmented palate and se-
cured to the recipient sites with bioabsorbable su-
tures. Hemostasis was achieved at the palatal donor
sites with moistened gauze, and an acrylic stent
was delivered for patient comfort.

Results: Both palatal donor sites healed with spon-
taneous pigmentation. The pigmentation intensified
with time but resulted in no adverse outcome.

Conclusions: Post-surgical healing in patients
with gingival pigmentation is not entirely predictable,
as multiple studies have demonstrated widely incon-
sistent results in regards to gingival pigmentation
upon healing. When performing periodontal plastic
surgery in patients with pigmented oral tissues, it is
important to discuss all possible outcomes, including
spontaneous pigmentation. J Periodontol 2010;81:
172-176.
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T
he normal color of the oral mucosa is de-
termined by many factors, the most important
of which are the number and size of blood

vessels, oxygenation of blood, epithelial thickness,
degree of keratinization, and the amount of pigments
in the tissue.1 A few pigments, such as melanin,
carotene, reduced hemoglobin, and oxyhemoglobin,
contribute to its normal color,2,3 with melanin
pigmentation having the greatest significance.4-6

Although pigmentation may be observed in any
location, the gingiva is the most commonly affected
site followed by the buccal mucosa, lips, palate, and
tongue.2,4-6

Melanocytes residing in the epithelial basal cell
layer convert tyrosine to melanin via the enzyme ty-
rosinase, which is then stored in the basal cells in
the form of melanosomes. It can also be found in
the keratinocytes of gingival epithelium.2 Both light-
and dark-pigmented individuals possess melanocytes
in the oral epithelium, and it has been microscopically
demonstrated that melanocytes are present in oral
mucous membranes even when no clinical evidence
of pigmentation exists.7 The normal variations of
physiologic pigmentation relate not to the quantity
of melanocytes but, rather, to their activity in each in-
dividual.8,9 The tendency to develop pigmentation is
genetically acquired, but the intensity of the pigmen-
tation is frequently influenced by physical, chemical,
and hormonal factors.10 High levels of oral melanin
pigmentation are quite normal in African, East Asian,
Mediterranean, and Hispanic populations. Persons
of other nationalities (e.g., French, Filipino, Arab,
Chinese, Indian, German, Italian, Jewish, Greek,
and Romanian) also present melanin gingival hyper-
pigmentation.11

Although melanin hyperpigmentation is not a med-
ical problem, ‘‘black gums’’ are a common complaint,
and people with moderate or severe gingival pigmen-
tation frequently request cosmetic therapy.11,12 Suc-
cessful treatment of gingival hyperpigmentation for
esthetic purposes has been previously reported using
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laser techniques with different degree of success.13-22

Repigmentation after treatment has been reported
with most techniques, although the timeframe in
which this happens varies considerably (1 to 20
months).20-24

Although post-surgical repigmentation has been
extensively covered in the dental literature,20-24 there
are no reports, to our knowledge, of spontaneous pig-
mentation of previously non-pigmented oral tissue af-
ter surgical treatment. This report describes a case in
which non-pigmented free gingival graft donor sites
healed with spontaneous pigmentation in an African
American female patient.

CASE REPORT

In November 2008, a 22-year-old African American
female was referred to the Department of Periodon-
tics, Naval Hospital Pensacola, for augmentation of
keratinized gingiva around implants at the right and
left maxillary second premolar sites. Presurgical eval-
uation revealed generalized melanosis of the buccal
gingiva (Fig. 1) and a lack of keratinized tissue around
implants at sites #4 (Fig. 2) and #13. No pigmentation
was noted on the palatal tissues.

The patient was anesthetized with bilateral anterior
middle superior alveolar injections,25 and recipient
sites were deepithelialized in preparation to receive
free gingival grafts. Upon preparation of the implant
at site #4, a dehiscence exposure of buccal threads
was noted. The decision was made to treat the site
with guided bone regeneration (GBR) upon healing
of the free gingival graft. Thick free gingival grafts
were harvested bilaterally from the non-pigmented
palate (Fig. 3) and secured to the recipient sites with
a combination of tacking and compression sutures.
Hemostasis was achieved at the palatal donor sites
with moistened gauze, and an acrylic stent was deliv-
ered for patient comfort.

The first post-surgical appointment was conducted
10 days after surgery, and healing appeared unevent-
ful. At a subsequent 6-week post-surgical appoint-
ment, the free gingival graft recipient site was well
healed and contiguous with the adjacent gingival
tissue (Fig. 4), whereas the palatal donor sites began
to exhibit unanticipated changes. Bilaterally, the me-
sial, distal, and inferior aspects of the palatal donor
sites displayed diffuse areas of pigmentation (Fig. 5).
The patient subjectively noted no pain, paresthesia,
or any other negative outcome associated with the
palatal donor sites. Clinical palpation revealed no tac-
tile abnormalities. During this visit, a GBR procedure
was performed to cover the exposed buccal threads
on the implant at site #4. At the 12-week post-surgical
visit, the free gingival graft recipient sites still ex-
hibited no signs of pigmentation, whereas both palatal
donor sites displayed an increased intensity of the

Figure 1.
Racial gingival pigmentation.

Figure 2.
Initial presentation of implant at site #4. Note the lack of keratinized
gingiva.

Figure 3.
Thick free gingival graft. Note the lack of pigmentation.
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pigmentation noted at the 6-week follow-up visit. Ad-
ditional post-surgical appointments at 4 and 6 months
revealed further enhancement of pigmentation inten-
sity at the palatal donor sites (Fig. 6).

DISCUSSION

Although dental literature is replete with oral depig-
mentation/repigmentation studies,13-24 there are no
reports on non-pathologic spontaneous pigmentation
of previously non-pigmented oral tissues. Although
the classic 1963 study by Dummett and Bolden20 de-
scribed post-surgical healing with pigmentation as
‘‘spontaneous,’’ the areas in question were previously
pigmented prior to surgery. As such, the healing is
more accurately described as repigmentation: ‘‘the
clinical reappearance of melanin pigment after a pe-
riod of clinical depigmentation.’’26

In this case report, free gingival grafts harvested
from non-pigmented palatal donor sites were used
in diffusely pigmented recipient sites. Ideally, pig-
mented keratinized attached gingiva would have been
the donor site for the grafts. However, donor sites with
adequate tissue quantity, thickness, and color match
were non-existent and, therefore, the palate, though
non-pigmented, was used. According to a wound-
healing study,27 pigmentation of the recipient sites
in this case may be expected over time. However,
one would not expect spontaneous pigmentation of
the non-pigmented palatal donor sites. Excluding
commonly found racial gingival pigmentation, a num-
ber of factors may contribute to oral melanin pigmen-
tation, including Albright syndrome, Peutz-Jeghers
syndrome, Addison’s disease, von Recklinghausen’s
disease, hemachromatosis, malignant melanoma,
smoking, pregnancy, metal poisoning, and minocy-
cline use.28-30 As none of these factors applied
to the patient in this report, and because the post-
surgical pigmentation developed bilaterally along
the margins of the palatal donor sites, the most likely
explanation for this anomalous finding is a variation
of normal healing.

In general, persons from all racial backgrounds
have comparable numbers of melanocytes in their
gingival epithelium.31 However, the determination
of expressed pigmentation is determined by the activ-
ity level of these melanocytes rather than their density
in the epithelial basal-cell layer.32 Within individuals,
melanocyte activity may vary in different locations of
gingival tissue leading to the variable pattern of pig-
mentation commonly seen in racial gingival pigmen-
tation. The fact that an area of gingiva does not
express pigmentation does not render it devoid of me-
lanocytes; the melanocytes in these areas are simply
not as active as those in more deeply pigmented
areas.7 During wound healing, a variety of factors
may upregulate melanocyte activity leading to

Figure 4.
Healing at 6 weeks. Note the plaque accumulation. The patient was
instructed to improve home care.

Figure 5.
Palatal donor site 6 weeks after initial surgery. A secondary GBR
procedure was performed at this appointment.

Figure 6.
Palatal donor site 6 months after the initial procedure. Note increased
intensity of pigmentation.
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increased pigmentation. Upon excisional gingival
wounding, as seen with the harvesting of a free gingi-
val graft, mitotic activity of the epithelial basal layer
increases up to 12-fold.33 This increased activity typ-
ically initiates at the wound margins and progresses
centripetally.33,34 Accordingly, in this case report,
spontaneous pigmentation upon healing was initially
noted along the wound margins of the palatal harvest
sites. During healing, activation of hypoactive melano-
cytes secondary to hypermitotic activity of the melano-
cyte-housing basal layer may explain the donor-site
pigmentation pattern observed.

An additional explanation for this pigmentation
healing pattern may be endothelin-1 (ET-1)-induced
hyperpigmentation. ET-1 is a 21-amino-acid peptide
with a number of functions, among which is the con-
striction of blood vessels. Upon blood vessel damage,
intense ET-1 expression from endothelial cells, in ad-
dition to the release of a cornucopia of other factors
such as thromboxane, bradykinin, and serotonin, pro-
duces vessel constriction in an attempt to gain hemo-
stasis.35 ET-1 is also produced by keratinocytes,36

and its level of expression in gingival epithelial cells
is increased during inflammation.37 After the excision
of gingival tissue, healing of the wounded area occurs
via initial hemostasis and subsequent formation of
inflammatory granulation tissue over which epithelial
cells migrate from surrounding wound margins.38 The
harvesting of free gingival grafts from palatal tissues
results in a significant amount of microscopic vascu-
lar damage39 and inflammatory healing,40 which may
upregulate ET-1. Such an upregulation may lead to
hyperpigmentation, as ET-1 is a proven stimulator
of melanocyte proliferation.41,42

CONCLUSIONS

Post-surgical healing in patients with gingival pig-
mentation is not entirely predictable, as multiple
studies13-24 demonstrated widely inconsistent results
in regards to gingival pigmentation upon healing.
This case report describes spontaneous pigmenta-
tion of previously non-pigmented palatal tissues
after a periodontal plastic surgery procedure. To our
knowledge, this unexpected post-surgical outcome,
although logically explainable via documented
physiologic processes, has not been reported in
dental literature and further reinforces the relative
unpredictability of gingival pigmentation healing.
When performing periodontal plastic surgery in pa-
tients with pigmented oral tissues, it is important to
discuss all possible outcomes, including spontaneous
pigmentation.
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