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Melanin pigmented periradicular lesions of extracted teeth: 
a report of 3 cases and review of the literature 
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Summary 
This articlc reports 3 eases of melanin pigmented 
les ions a m o n g 75 h i s t o l o g i c a l l y d i a g n o s e d 
periradicular lesions of extracted teeth. 
Case 1 was a 25-year old male who presented with 
one week history of toothache involving a tender 
carious left mandibular second molar tooth (37), with 
periapical radiolucency and diagnosed clinically as 
acute apical periodontitis. The lesion was diagnosed 
histologically (using Haematoxylin and Eosin) as 
per iap ica l g r a n u l o m a , w h i l e h i s t o c h e m i c a l 
examination (using Masson-Fontana technique) 
showed the presence of round/oval shaped melanin 
pigmented macrophages (melanophagc) in the lesion. 
Case 2 was a 54-year old male with one week history 
of toothache associated with tender carious right 
maxillary first molar tooth (16) with periapical 
radiolucency. A clinical diagnosis of acute apical 
per iodont i t i s was made , but h is to logica l and 
h is tochemical examina t ion showed a melanin 
pigmented periapical granuloma with spindle shaped 
melanophage. 
Case 3 was a 28-year old female who presented with 
4 days history of toothache, involving the tender left 
mandibular first molar tooth (36). The lesion had 
periapical radiolucency and a clinical diagnosis of 
acute apical periodontitis. On examination histologically 
and histochemically, the lesion was diagnosed as an 
intraosseous melanocytic naevi with dark-brown nests 
of round naevus cells. In conclusion, this article shows 
the rarity of melanin pigmented periradicular lesions in 
the jaws. The cases reported suggest that the trigger for 
formation of melanin-pigmented cells in the periradicular 
lesions may be related to the acute phase of the lesions. 
Further study is recommended to determine if the 
remnants of the migratory neural crest cells are the 
precursors of me lan in -p igmen ted cel ls in the 
periradicular region. 
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Resume 
Cct article rapport trois cas de lesions pigmentees de 
melanine parmi 75 lesions per i radicula i res 
histologiquement diagnostiquees des dents extraits. Le 
premier cas etait un homme de 25 ans qui se presentait 
avec une histoire d'une semaine de douleur dentaire due 
a une legerecarie sur le second molaire de la mandibule 
gauche(37), avec une radiolucence periapicale et 
cliniquement etant une periodontic apicale aigue. La 
lesion etait diagnostique histologiquement en utilisant 
I 'hematoxyline et l ' eos ine comme granulome 
periapicale, tan disque 1'examen histochimique utilisant 
la technique de Masson-Fontana montrait la presence 
des macrophages (melanophages) rondes /ovales 
pigmentees de melanine dans la lesion. Le deuxieme 
cas etait de 54 ans ayant une histoire d'une semaine de 
douleur dentaire associee a une carie de la premiere 
molaire du maxillaire droit (16) avec une radiolucence 
periapicale'. Le diagnostic clinique de la periodontic 
apicale aigu etait fait mais les examens histologiques et 
histochimique demontraient un granulome perapicale 
pigmentee de melanine avec de melanophage en forme 
de fibre. Le troisieme cas etait une femme de 28 ans qui 
se presentait avec quatre jours d'histoire de douleur 
dentaire du a une legere douleur au premier molaire du 
mandibule gauche (36). La lesion avait une radiolucence 
periapicale et un diagnostic clinique de la periodontic 
apicale aigue. L'examen histologique et histochimique 
de la lesion montre une intra osseuse melanocytique de 
naevi avec des meches marron foncees sur les rondes 
cellules de Naevius. En conclusion, cet article demontre 
la rarete des lesions p igmentees de melan ine 
periradiculaire dans la bouche. Ces cas rapportaient 
suggere la stimulation de formation des cellules 
pigmentees de melanine dans les lesions periradiculaires 
peuvent etre lie a la phase acute des lesions. Une etude 
approfondie est recommande pour determiner si les restes 
migratoires des cellules neurales qui sont des prccurseurs 
des cellules pigmentees de melanine dans la region 
periradiculaire. 
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Introduction 
Melanin is an endogenous intracellular p igment that 
varies f rom light brown to black in colour, which 
contributes to the colour of the skin, oral mucosa , 
eye and substant ia nigra. T h e r e a re spec i a l i zed 
pigment cells called melanocytes, situated in the basal 
layer of the oral mucosa and the epidermis , involved 
in the production of melanin pigment . Melanocytes 
possess long dendritic processes that extend between 
the keratinocytes and passes through several layers 
of these cells. Melanin pigment is synthesized within 
t he m e l a n o c y t e s as s m a l l s t r u c t u r e s c a l l e d 
melanosomes. Melanin pigment synthesis is a product 
of ox ida t ion and po lymer i za t ion of a m i n o acid 
tyrosine to dihydroxyphenylalanine catalyzed by the 
e n z y m e t y r o s i n a s e b e f o r e i n o c u l a t i o n in to the 
cytoplasm of ad jacent kera t inocytes through the 
dendritic processes of the melanocytes . Individuals 
with very heavy melanin p igmenta t ion has cel ls 
containing melanin in the connect ive tissue, which 
may be macrophages (melanophages) that have taken 
up melanosomes produced in the melanocytes in the 
epithelium. Argentaffin (silver) stain or histochemical 
reaction for tyrosinase (one of the enzymes involved 
in the synthesis of melanin) demonstrates the presence 
of melanin in lightly pigmented tissues [1] 

Several studies have reported the presence of 
melanin pigments in some odontogenic cysts [2,3), 
o d o n t o g e n i c t u m o u r s [ 4 - 8 ] , m e l a n o t i c 
neuroectodermal tumour of infancy [9-11] and other 
pigmented lesions in the oral cavity [12-14]. In a 
reported case of pigmented lateral periodontal cyst 
[2], the cystic epithelial lining contained an abundant 
a m o u n t of m e l a n i n g r a n u l e s t h r o u g h o u t t he 
ep i the l ium. Ul t ras t ruc tura l examina t i on s h o w e d 
epithelial cells with mature melanosomes (stage IV 
melanosomes). In addition, there were melanophages 
containing aggregates of melanosomes in the capsule 
of the cyst composed of f ibrous connect ive tissue. 

Reports f rom previous studies [8,9,11-13] of 
some orofacial lesions related histogenesis , racial 
predisposition and prognosis of these lesions with the 
presence of melanin pigments. Although, histological 
examination may be unreliable in predicting clinical 
behaviour, morphologic and phenotypic features may 
be useful indicators [ 10]. 

The head and neck region seems more likely to 
be a common site for melanin-pigmented lesions, 
especially the periradicular area of a tooth where 
neural crest cells migrate dur ing embryogenes i s and 
contribute to tooth and periradicular tissue formation 
[ 14]. Neural crest cells have been linked with melanin 
p r o d u c i n g les ions in the oral cav i ty [10] . T h e 

demonstration of melanin pigments and the correlation 
of their p resence in per i rad icular lesions with the 
clinical behav iour of these lesions, may be useful to 
determine the histogenesis and to predict the prognosis 
of these lesions. 

Med l ine search of the l i terature shows no record 
of h i s tochemica l s tudy for the presence of melanin 
p igment in per i rad icular lesions in a black African 
popula t ion . Howeve r , 2 ( 6 .5%) cases of pigmented 
adenomato id odon togen i c t u m o u r s of the j aw have 
been repor ted a m o n g s t 31 Niger ian cases [8]. This 
a r t i c l e r e p o r t s 3 c a s e s o f m e l a n i n p i g m e n t e d 
per i radicular les ions of ex t rac ted teeth. 

Case report 
We obta ined pe rmiss ion f r o m the Medical Ethics 
C o m m i t t e e of the h o s p i t a l to c a r r y out rout ine 
h i s t o p a t h o l o g i c e x a m i n a t i o n o f r e c o v e r a b l e 
pe r i r ad i cu l a r t i s sues f r o m the ex t r ac t ed teeth of 
pa t i en t s w h o had s i n g l e t oo th ex t r ac t i on , at the 
Depar tment of Oral and Maxi l lo fac ia l Surgery and 
Pathology, Univers i ty of Benin Teach ing Hospital, 
Benin City, Niger ia . A m o n g the 136 pat ients who 
consented to par t ic ipate in the s tudy carried out over 
a period of 8 m o n t h s (Februa ry to Sep tember 2005), 
75 cases had his to logical ly d iagnosed periradicular 
l e s i o n s ( u s i n g H a e m a t o x y l i n a n d E o s i n ) . 
H i s t o c h e m i c a l s t a i n i n g ( u s i n g M a s s o n - F o n t a n a 
technique) was pe r fo rmed on the 75 histologically 
d iagnosed per i radicular lesions, to demons t ra te the 
presence of me lan in -p igmen ted cells . T h e slides of 
the stained t issues were e x a m i n e d under low (xlO) 
and high p o w e r (x40) mic roscopy . T h e r e were 3 
(4 .0%) cases of me lan in p i g m e n t e d periradicular 
lesions amongs t the 75 selected periradicular lesions. 

Case 1 
A 25- year old male w h o presented with one week 
history of too thache involv ing a tender car ious left 
mandibular second mola r tooth (37), with periapical 
radiolucency and d iagnosed clinically as acute apical 
periodontitis. T h e recovered periradicular tissues from 
the extracted tooth (37) was d iagnosed histologically 
as p e r i a p i c a l g r a n u l o m a , w h i l e h i s t o c h e m i c a l 
examina t ion of the t i ssues showed the presence of 
round/oval shaped melan in p igmented macrophage 
(melanophage) in the lesion [Figure 1] 

Case 2 
A 54-year old male with one week history of toothache 
associated with a tender carious right maxillary first 
molar tooth (16) with periapical radiolucency. A clinical 
d iagnosis of acute apical periodonti t is was made. 
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H i s to log i ca l a n d h i s t o c h e m i c a l e x a m i n a t i o n o f t h e t o o t h ( 1 6 ) s h o w e d a m e l a n i n p i g m e n t e d pe r i ap ica l 
r e c o v e r e d p e r i r a d i c u l a r t i s s u e s f r o m t h e e x t r a c t e d g r a n u l o m a w i t h p r e d o m i n a n t l y s p i n d l e s h a p e d 

m e l a n o p h a g e ( F i g u r e 2 ) . 

Fig. 1: Periapical g ranuloma with round or oval shaped melanophage scattered within the granulat ion tissue |Masson*s 
Fontana method x 4 0 | 

F i^ . 2 : Periapical g r anu loma with predominant ly spindle shaped melanophage scat te icd within granulat ion tissue 

| M a s s o n ' s Fon tana method x 4 0 | 

Fig. 3 : Intraosseous melanocy tic naevi composed ol dark-brown nests of round n a e \ u s cel ls suppor ted by granulation 
tissue [Masson ' s Fontana method x40J 
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Case 3 
A 28-year old female who presented with 4 days 
history of toothache, involving a tender carious left 
mandibular first molar tooth (36). The lesion had 
periapical radiolucency and a clinical diagnosis of 
acute apical periodontitis. On examination of the 
recovered periradicular tissues from the extracted 
tooth j(36) histologically and histochemically, the 
lesion was diagnosed as an intraosseous melanocytic 
naevi consisting of granulation tissue with associated 
foci of necrotic tissue and islands of dark-brown nests 
of round naevus cells (Figure 3). 

Discussion 
Most studies on melanin pigmented orofacial lesions 
show that odon togen i c cys t s [2 -4 ,15 ,161 and 
odontogenic tumours (6-8, 17-22] constitute majority 
of the intraosseous melanin pigmented lesions. In 
contrast, the melanin-pigmented periradicular lesions 
in this study occurred amongst non-odontogenic lesions, 
while the odontogenic cysts and tumours had no melanin 
pigment. This study observed a low incidence (4.0%) of 
the melanin-pigmented periradicular lesion, which 
suggests the rarity of these lesions in the jaws. 

The periradicular intraosseous melanocytic 
naevi diagnosed in this study appear to be a novel 
jaw presentation of the lesion. However, acquired 
melanocytic naevi is a relatively rare oral mucosa 
lesion and over 50% are intramucosal (intradermal) 
naevi occurring in most oral sites, but rarely involve 
the palate. About 25% of reported oral naevi are blue 
naevi arising mainly in the palate (23,24]. 

This study demonstrated round and spindle 
s h a p e d m e l a n i n - p i g m e n t e d m a c r o p h a g e s 
(melanophage) within the periapical granuloma and 
round me lan in -p igmen ted naevus ce l l s in the 
intraosseous melanocytic naevi. Similarly, some 
studies have shown round or spindle shaped melanin-
pigmented cells amongs t orofacia l lesions [5-
7,10,14,17-22]. There are reports that migratory 
neural crest cells from the parachordal plate contribute 
to dentine and jawbone formation, and the remnants 
of these cells may persist in the alveolar bone. These 
cells have the potential to differentiate and form 
pigmented cells [25,26]. Consequently, neural crest 
cells may be precursors of the melanin-pigmented cells 
in the periapical granuloma and the intraosseous 
melanocytic naevi in the periradicular region. In 
con t r a s t , r ecen t s tudy [27] has i m p l i c a t e d 
myoepithelial cells as the possible precursors of 
melanin pigments in salivary gland tumours. Further 
studies are necessary to ascertain the histogenesis of 
the melanin-pigmented cells in these lesions. 

Some studies [2,3,7,14] have related the 
presence of melanin pigments with the histogenesis, 
racial predisposition and prognosis of some orofacial 
lesions. Only 3 (4.0%) cases of melanin pigmented 
periradicular lesions were reported in this study. The 
sample size of the lesions in this study was too small 
to correlate the clinical behaviour of the periradicular 
lesions with the p resence of melanin pigments. 
Nevertheless, each of the pigmented lesions presented 
within a week with a tender carious molar tooth, 
periapical radiolucency and clinical diagnosis of acute 
apical per iodonti t is . Th i s suggests that an acute 
inflammatory process probably play a role in the 
development of melanin-pigmented cells within these 
periradicular lesions. 

In conclusion, this article shows the rarity of 
melanin-pigmented periradicular lesions in the jaws. 
The cases repor ted sugges t that the trigger for 
formation of melanin-pigmented cells in periradicular 
lesions may be related to the acute phase of these 
lesions. Further study is recommended to determine 
if the remnants of migratory neural crest cells are the 
p r e c u r s o r s of m e l a n i n - p i g m e n t e d ce l l s in the 
periradicular region. 
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