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Summary. Data on 35 patients with oral malignant mela- 
nomas were pooled and the pathological features and 
the clinical course were examined in detail. Of these 35 
cases, 27 (77.1%) showed a two-phase growth pattern, 
with both a vertical and a radial growth phase. More- 
over, these 27 cases were classified into three subtypes 
according to gross features of the vertical growth phase; 
nodular, fiat elevated and ulcerated types. Almost two- 
thirds of  the cases were of  the melanotic type, Malignant 
melanomas without a radial growth phase were found 
in 8 instances, all of  which showed a nodular growth 
pattern, I being of melanotic type and 7 amelanotic. 
Mean latent insidious periods were evaluated for the 
cases with different growth phases. Cases with a radial 
growth phase exhibited the longest mean latent period 
(35.7 months), and a median survival time of  23.5 
months. Cases without a radial growth phase showed 
a short mean latent period (2.1 months), and a median 
survival time of  7.5 months. The thickness of  invasion 
ranged from 2 to 9 ram. Although 77.1% of  the cases 
depicted similar pathological patterns to acral lentigin- 
ous melanomas of  the skin, oral malignant melanomas 
demonstrated heterogeneity in morphological features, 
developmental process and biological behaviour. The 
histogenesis of  oral melanomas is briefly discussed. 

Key words: Melanoma Oral cavity - Acral lentiginous 
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Introduction 

Malignant melanoma of  the oral cavity is a rare tumour. 
In Western countries, the incidence of  oral melanomas 
has been reported to vary between 0.2 and 5.6% of all 
melanomas (Pliskin 1979). It is well known that malig- 
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nant melanomas in Japan and African countries, such 
as Uganda, develop at sites other than the skin with 
a relatively high frequency (Broomhall and Lewis 1967). 
In Ugandan Africans, Broomhall and Lewis reported 
that 10 out of  125 melanomas (8%) originated in the 
oral cavity. In Japan, the reported incidence of  mucosal 
melanoma is 21.7-27.1 % of  all melanomas (Ohsumi and 
Seiji 1977; Mori 1979). Of the mucosae, the oral cavity 
is one of  the sites most frequently affected, representing 
14.0% of all melanomas reported in Japan (Ohsumi and 
Seiji 1977). 

Clinical and pathological similarities between oral 
melanoma and acral lentiginous melanoma (ALM) of  
the skin have been pointed out (Clark et al. 1975, 1979; 
McDonald et al. 1983; Seiji et al. 1983). However, most 
of  the published papers on oral melanomas are confined 
to case reports and reviews of previous literature. There- 
fore, detailed analyses of  histological and biological het- 
erogeneity have yet to be made. 

We report on 35 patients with oral malignant melano- 
mas and analyse their pathological and clinical features 
in detail. In addition, the morphological heterogeneity 
and developmental processes of  oral malignant melano- 
mas are discussed. 

Materials and methods 

This study is based on a review of all patients from the files of 
the Tokyo Medical and Dental University Hospital from 1962 to 
1985 with the diagnosis of malignant melanoma of the oral cavity. 
Because clinical data and macroscopical photographs of cases be- 
fore 1961 were not complete these cases were omitted from the 
present study. There were no patients who had other previous 
primary lesions such as skin melanomas. Of the 35 patients in 
this study, 10 were reported by Takagi et al. in 1974. Macroscopic 
features, primary sites and personal data, such as age, sex and 
clinical appearance of the lesion have been recorded. In 32 patients, 
biopsy and surgically resected samples were available for histologi- 
cal analysis. Unfortunately, pre-existing lesions, such as oral pig- 
mentation, had not been examined histologically in the present 
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series. Haematoxylin and eosin, Masson-Fontana argentaffm stain- 
ing, DOPA reaction, S-100 protein immunostaining and electron- 
microscopic examination were performed for melanoma diagnosis. 

The following histological variables were examined: thickness 
of invasion, tumour cell types, pleomorphism, mitotic activity, des- 
moplasia, inflammatory cell infiltration, epithelial hyperplasia, and 
the existence of junctional activity. The thickness, of the tumour 
was measured with a micrometer eye-piece using Breslow's method 
(Breslow 1975). 

Follow-up information was requested on 33 patients. According 
to the criteria previously described, patients were staged on the 
clinical finding at the time of their initial examination (Shah et al. 
1977). Fourteen patients had tumour at the primary site only (stage 
I), 16 had clinical evidence of regional node metastases (stage II), 
and 1 patient had distant organ metastases (stage III). Cumulative 
survival rates of patients for diagnosis-to-death interval were calcu- 
lated by Kaplan-Meier's method separately for each tumour stage 
(Kaplan and Meier 1958). The generalized Wilcoxon's analysis was 
used to verify the statistical difference in survival rates between 
subgroups. 

Table 1. Age and sex distribution of oral melanomas 

Authors Age Sex 

<20 21-40 41-60 >60 Male Female 

Ohashi et al. 0 2 15 18 18 17 
(present study) 

Chaudhry 0 21 38 19 53 28 
et al. (1958) 
Takagi 1 21 52 43 61 56 
et al. (1974) 
Liversedge 0 6 28 26 31 33 
(1975) 
Rapini 1 11 31 34 78 46 
et al. (1985) 

Overall 2 59 149 122 223/386 163/386 
(0.6%) (18%) (45%) (37%) (58%) (42%) 

Results 

Table 1 shows the age and sex distribution based on 
our present data and on previous communications. Path- 
ological and clinical data in the present study are sum- 
marized in Tables 2 and 3. The present 35 patients 
showed a male to female ratio of  18 : 17. The peak inci- 
dence was recorded in the sixth decade, and the mean 
age of patients was 62.4 years (age range: 32-92 years). 
The mean age of  our patients was slightly higher than 
that of  cases studied previously (Chaudhry et al. 1958; 
Liversedge 1975; Rapini et al. 1985) (Table 1). 

The anatomical distribution of  oral melanoma was 
localized in the maxillary gingiva and hard palate muco- 
sa in 17 (49%) and 13 patients (37%), respectively. Tu- 
mours arising from the mandibular gingiva (4 cases; 
11%) and soft palate (1 case; 3%) were scarce. No pa- 
tients had melanoma of  the tongue, floor of  mouth or 
buccal mucosa. 

Twenty-seven patients (77%) had an irregularly dark 
pigmented macule around the tumour. Clark et al. 
(1969) and Reed (1976) proposed the concept of  the radi- 
al growth phase (RGP) and all those macular lesions 
in which histological examination was done showed an 
R G P  consisting of  atypical or malignant melanocytes 
in the epithelium. Therefore, patients who had a macular 
component  around the tumour  were grouped as RG P  
melanomas in the present study. In most cases, the pe- 
ripheral region of  the macule was irregularly depig- 
mented. The macule/normal mucosa border was ill-de- 
fined. The invasive lesions of  oral malignant melanoma 
in the pigmented macule showed characteristic gross fea- 
tures. Nodular  protruding lesions surrounded by a pig- 
mented macule were seen in 23 patients (66%). Eighteen 
patients (51%) showed a melanotic type (Fig. I a) and 
5 patients (14%) showed an amelanotic type (Fig. 1 b). 
Three patients (9%) had a flat or slightly elevated lesion 
in the pigmented macule without an obvious nodular  
protrusion (Fig. 1 c). Only 1 patient (3%) had an ulcerat- 
ed lesion without a mucosal elevation in the centre of  
the pigmented macule (Fig. 1 d). 

Eight patients (23%) showed a nodular lesion without 
an adjacent macular component.  These patients were 
grouped as non-RGP melanomas in the present study. 
Of  8 patients, only 1 presented as a melanotic type 
(Fig. 1 e), whereas the remaining 7 cases were amelanotic 
(Fig. l f). It appears that a close relationship may exist 
between melanization of  the melanoma cells and RGP. 

Histologically, in sites where the vertical growth 
phase was characterized by nodular, flat elevated or ul- 
cerated lesions, melanoma cells showed obvious cytolog- 
ical and histological heterogeneities. Cytological charac- 
teristics of  the oral melanomas could be classified into 
two major types: namely spindle-cell predominant  (SP) 
and round-cell predominant  (RO) types (Fig. 2). In most 
of  the cases, both cell types existed in various ratios. 
In the SP type (46%), pigmented or non-pigmented mel- 
anoma cells grew with a bundle-like or whorling pattern. 
In the RO type, which corresponds to the epithelioid 
cell type in the previous literature, the size of  melanoma 
cells and the histological appearance were not uniform. 
Some cases (46%) revealed relatively large round or po- 
lygonal melanoma cells with marked pleomorphism. 
Epithelioid structure and alveolar formation were un- 
clear in most cases (Fig. 2b). The remaining cases (8%) 
showed small round cells with little pleomorphism. Al- 
though this type of  cell had a large eosinophilic nucleo- 
lus, they were usually amelanotic or only a little pig- 
mented histologically. Therefore DOPA reaction, immu- 
nostaining of S-100 protein and electron microscopic 
studies were helpful in diagnosis (Fig. 2c). In RGP  cases, 
the SP/RO ratio was 14:9, and in non-RGP patients, 
4:3. 

In 81% of patients, the superficial mucosal epithelium 
overlying the tumour  showed hyperplastic changes such 
as acanthosis and elongation of  the rete ridges. The sur- 
face of  the tumour showed ulceration in most cases and 
thus, in non-RGP patients, junctional activity was ob- 
served in only 43%. Regressive changes with infiltration 
of pigment-laden histiocytes and fibrosis in the submu- 
cosal stroma were also seen. 
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Case Age/sex Site Depth of Cell Latent Initial 
no. invasion type period sign 

(mm) 

Clinical Treatment 
stage 

Follow-up 

(Flat elevated type) 
1. 65 M Maxil. gin. 4 RO 6Y Pigmentation 
2. 79 F Hard palate 1 SP 2M Pigmentation 
3. 58 F Hard palate ? ? ? ? 

(Nodular type, melanotic) 
4. 60 F Maxil. gin. 6 SP 2M Nodule 
5. 92 F Soft palate 3 RO 1Y2M Nodule 
6. 73 F Maxil. gin. 3 RO 1Y6M Nodule 
7. 57 M Maxil. gin. 3 RO 1M Nodule 
8. 76 F Hard palate 2 SP 6M Nodule 
9. 57 F Hard palate 9 SP 2Y Pigmentation 

10. 59 F Maxil. gin. 5 RO 7M Nodule 
11. 72 M Hard palate 3 SP 5M Nodule 
12. 32 F Madib. gin. 3 RO 5Y Pigmentation 
13. 65 F Hard palate 2 SP 3M Nodule 
14. 73 F Hard palate 3 SP 3M Nodule 
15. 61 F Hard palate 2 RO IM Nodule 
16. 61 M Maxil. ging ? ? 2Y Pigmentation 
17. 47 M Mandib. gin. 2.5 SP 2M Nodule 
18. 58 F Maxil. gin. 8 SP IY6M Pigmentation 
19. 48 M Maxil. gin. ? ? 7Y Pigmentation 
20. 60 F Maxil. gin. 3 RO 2M Nodule 
21. 44 M Maxil. gin. ? ? 3Y Pigmentation 
(Nodular type, amelanotic) 
22. 64 M Maxil. gin. 2.5 SP IY5M Nodule 
23. 71 M Maxil. gin. 4.5 SP 4M Nodule 
24. 36 M Maxil. gin. 1.5 SP 2Y Pigmentation 
25. 57 M Maxil. gin. 2 SP 2Y Nodule 
26. 46 M Maxil. gin. 5 RO 2M Nodule 
(Ulcerated type) 
27. 75 F Hard palate 2 SP 1M Pigmentation 

I R 
I R 
II R, C 

I R,S 
9 
II R 
1I R, C 
III R 
I R 
II R, S,C 
I R, S ,C, I  
I R,C 
I R 
I R 
I R 
I R 
II R 
II R, S 
II R 
I R,I  
? R 

I R,S 
II R 
I R,S 
I R 
II R, C 

II R, S 

14 years 3 months 
Unknown 
Alive (5 years) 

9 years 
6 months 
3 years 

10 months 
6 months 
8 years 4 months 
1 years 3 months 
3 years 8 months 
2 years 8 months 
4 years 5 months 
5 years 7 months 
1 year 8 months 
1 year 7 months 
1 year 10 months 
I year 4 months 
8 months 
2 years 
I year l 1 months 

4 years 
1 years 
8 years 6 months 
Unknown 
8 months 

7 months 

Maxil. gin., Maxillary gingiva; Mandib. gin., mandibular gingiva; 
SP, spindle cell predominant type; RO, round cell predominant type; 
R, irradiation therapy; S, surgery, resection of the primary lesion and regional lymph nodes; 
C, chemotherapy; I, Immunotherapy 

Table 3. Oral malignant melanoma without a radial growth phase in 8 patients 

Case Age/sex Site Depth of Cell Latent Initial 
no. invasion type period sign 

(ram) 

Clinical Treatment Follow-up 
stage 

(Nodular type, melanotic) 
28 65 M Maxil. gin. 5 SP 4M Nodule 
(Nodular type, amelanotic) 
29 60 F Hard palate 8.5 SP 2M Nodule 
30 86 M Maxil. gin. 4 SP IM Nodule 
31 82 F Whole palate 6 RO 3M Nodule 
32 47 M Hard palate 4 RO JM Nodule 
33 67 M Hard palate 5 SP IM Nodule 
34 58 M Mandib. gin. 3 RO 3M Nodule 
35 73 M Mandib. gin ? ? ? ? 

II R, S 3 years 11 months 

I R, C 6 years 3 months 
? - 1 month 
II R, I 3 months 
II R, S, C 7 months 
II R, S 8 months 
II R 5 months 
? R 2 years 7 months 

For abbreviations, see Table 2 

The macu la r  c o m p o n e n t  of t u m o u r  or R G P  showed 
a lent iginous growth pa t te rn  with prol i fera t ion of  large 
and  atypical  melanocytes  in  the epi thel io-s t romal  junc-  
t ion (Fig. 3 a, c). No pagetoid  growth pa t t e rn  was ob- 
served in the pat ients  examined.  Marked  acanthosis  and  

e longa t ion  of  rete ridges were c o m m o n l y  observed. R G P  
m e l a n o m a  cells close to the invasive lesion showed re- 
markab le  cellular atypia,  whereas melanocytes  in periph-  
eral regions of  the macule  revealed hardly  any  cellular 
a typia  (Fig. 3d). In  peripheral  regions, it was difficult 



46 

Fig. 1. a Malignant melanoma of the oral cavity with a radial 
growth phase (RGP). A large melanotic nodular lesion located 
in the maxillary gingiva. Pigmented macular lesion and RGP mela- 
noma proliferating in the palatal mucosa. Note the ill-defined 
border between macular lesion and normal mucosa, b A relatively 
small amelanotic nodular lesion is located in the maxillary gingiva 
where the tumour shows a vertical growth phase. Irregularly pig- 
mented macular lesions are of RGP. e Flat macular lesion growing 
in the gingiva-palatal boundary without an evident nodular lesion. 

In this case the patient survived 17~ months, d A shallow ulcerated 
lesion is located in the centre of a pigmented macule without an 
evident nodular lesion. The thickness of invasion was within 2 ram, 
but prognosis of the patient (only 7 months) was poor. e Non-RGP 
malignant melanoma. Melanotic type nodular lesion proliferating 
in the maxillary gingiva without a pigmented macule. The border 
between the tumour and normal mucosa is distinct, f Amelanotic 
type nodular lesion of the maxillary gingiva. The macular lesion 
is unclear 

to  d i s t inguish  R G P  me lanocy te s  f rom the benign  hyper -  
p las t ic  me lanocy tes .  

By r e - examin ing  the cl inical  records ,  the ini t ia l  signs 
and  l a ten t  p e r i o d  be tween  ini t ia l  s y m p t o m s  and  cl inical  
consu l t a t i on  were inves t iga ted .  In  a b o u t  30% o f  pa -  

t ients,  the ini t ia l  sign compr i s ed  ora l  p i g m e n t a t i o n  only.  
In  the r ema in ing  70% o f  pa t ien ts ,  a nodu le  o r  swell ing 
in the  g ingiva  or  pa la te  was no ted .  Pain,  h a e m o r r h a g e ,  
or  i l l - f i t t ing den tu re  were  o the r  symptoms .  The  la ten t  
per iod ,  which  r anged  f rom 1 m o n t h  to 7 years ,  i nd i ca t ed  
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Fig. 2 a-e. Cytological heterogeneity of melanoma cells, a Spindle- 
cell type melanoma cells in the vertical growth phase, x 210. b 
Medium-size round cell type melanoma cells. Melanoma cells are 
loosely connected with each other, and formation of alveolar struc- 
ture is not observed. Note the presence of large pigmented cyto- 
plasm, x 210. e Small-size round cell type melanoma cells (magnifi- 
cation x 210 of b) with indistinct melanin pigment in the cyto- 
plasm. DOPA reaction and S-100 immunostaining are necessary 
for differential diagnosis 

a mean interval of  14.9 months. In 27 RGP patients, 
11 (31%) noticed oral pigmentation as an initial sign, 
and the mean latent period extended to as long as 35.7 
months. In 3 patients with a fiat elevated type of  melano- 
ma the initial sign was oral pigmentation. In another 
16 patients (46%), a nodule was noticed as the initial 
sign, with a mean latent period of  6.9 months. However, 
all 8 non-RGP patients presented with a nodule, the 
mean latent period of  which was only 2.1 months. 

Follow-up study was pursued for 33 patients. Only 
1 patient is still alive. The survival period or diagnosis- 
to-death interval ranged from 1 to 171 months, with 
a median survival time of  22 months. The overall 5-year 
survival rate was 21%. The median survival times for 
males and females were 19 and 28 months, respectively. 
In the female cases, the prognosis was better than ob- 
served in males. This is consistent with the tendency 
in skin melanomas. 

In stage I patients, the median survival time was 60 
months, and the 5-year survival rate was 50%. In stage 
II patients, the median survival time was 9 months, and 
the 5-year survival rate was was 6%. This difference 
was statistically significant ( P =  < 0.01). 

In RGP  patients, the median survival time was 23.5 
months, and the 5-year survival rate was 24%. In 3 pa- 
tients with a flat elevated lesion, prognoses were much 
better than for others. One patient survived for m o r e  
than 171 months. Another  patient has survived for more 

than 60 months and is still alive at the present time. 
Follow-up data were not available for the other patients. 
As for non-RGP patients, the median survival time was 
7.5 months and the 5-year survival rate was only 12.5%. 
In RGP patients, 11 patients were in stage I, 11 patients 
were in stage II and 1 patient was in stage III. However 
in non-RGP patients only 1 patient was stage I, and 
5 patients were stage II. The difference of  clinical stages 
between RGP and non-RGP patients affected the differ- 
ence in prognosis. 

In 12 stage I patients, the relationship between the 
survival time and the thickness of  invasion was exam- 
ined. In these patients, the thickness of  the tumour 
ranged from 2 to 9 mm. In 1 patient (case 9), the thick- 
ness was 9 mm and reached the level of  the maxillary 
sinus; however, she survived for more than 8 years. Yet 
another patient (case 27) survived only 6 months al- 
though the invasion depth was 2 ram. More stage I cases, 
especially those in which invasion thickness was less than 
2 mm, should be collected to investigate whether there 
is a correlation between the invasion level and prognosis. 

Discussion 

By histological findings, original site and clinical course, 
cutaneous malignant melanomas are morphologically 
classified into three major types: lentigo maligna mela- 
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Fig. 3a-d. Border area between the vertical growth phase and the 
radial growth phase (RGP). a RGP malignant melanomas. Spindle- 
cell type melanoma cells grow in the submucosal stroma (left hal~. 
Right half shows intraepithelial proliferation of melanoma cells 
with a lentiginous pattern. Note the marked elongation of rete- 
ridges, x 82. b Non-RGP malignant melanoma. Melanoma shows 
massive submucosal growth. No intraepithelial proliferation and 
extension are observed. Hyperplastic changes in the epithelium are 

not observed, x 110. e RGP malignant melanomas. In the macular 
component close to the invasive lesion, atypical melanocytes prolif- 
erate mainly in the epithelio-stromal junction. Hyperplastic 
changes in the epithelium are evident, x 120. d In the peripheral 
area of the macule, hyperplastic changes of epithelium and pigmen- 
tation are remarkable, but melanocytes show no cellular atypia. 
It is histologically difficult to distinguish the benign melanocytic 
hyperplasia, x 120 

noma (LMM), superficial spreading melanoma (SSM) 
and nodular  melanoma (NM) (Clark et al. 1975). In re- 
cent years, a fourth type, ALM, which represents a dis- 
tinct entity, was proposed by Clark et al. (1975) and 
Reed (1976). They applied the RGP concept to malig- 
nant  melanomas involving the palms, soles and subun- 
gual regions. RGP  lesions of  ALM illustrate a similar 
histology to that of  LMM, and it is difficult to distin- 
guish A L M  from L M M  histologically. However, as 
ALM represents the characteristic distribution of  prima- 
ry sites combined with the aggressive biological activities 
of  NM, A L M  is thus categorized as a new entity. 

Including 18 cases with malignant melanomas of  the 
oral cavity, Takagi et al. (1974) reviewed the Japanese 
literature. They pointed out that oral pigmentation ex- 
isted prior to the development of  these melanomas. 
Moreover,  the pigmented macule around the tumour  re- 
sembled that of  L M M  histologically. As such, malignant 
melanomas of  the oral cavity are considered to corre- 
spond to L M M  pathologically (Takagi et al. 1974). After 
the proposal  of  the new ALM entity, Clark et al. (1979) 

stated that most lesions in the oral cavity with an RGP 
closely resemble ALM of  the skin. They did not consider 
the term L M M  to be appropriate for oral melanomas, 
since the aggressive biological behaviour of  oral melano- 
mas resembles that of  ALM more closely than L M M  
of the skin derivative. Seiji et al. (1979) reported on pa- 
tients having plantar, subungual and mucosal (P-S-M) 
melanomas, and they concluded that these melanomas 
form a clinicopathological entity different from the clas- 
sification of  the other three major types. They designated 
these as P-S-M melanomas. McGovern et al. (1986) used 
the term "mucosal  lentiginous melanoma"  and grouped 
oral malignant melanomas with other mucosal melano- 
mas. Rapini et al. (1985) stated that it may be preferable 
to designate such mucosal lesions with a RGP  simply 
as ~ oral malignant melanoma with an R G P "  because 
the distinction between LMM, ALM and SSM has yet 
to be evaluated prognostically in a prospective study. 

As mentioned above, mucosal and oral melanomas 
have usually been categorized as one entity, and are con- 
sidered to correspond to cutaneous ALM. The patholog- 
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ical heterogeneity of mucosal melanomas has not been 
fully discussed previously. In Japan, the incidence of mu- 
cosal melanomas in non-cutaneous regions is about 20- 
30% (Ohsumi and Seiji 1977; Mori 1979). Investigations 
on pathological or biological characteristics of mucosal 
melanomas are thus warranted in Japan. 

Re-examination of the present 35 patients revealed 
various types of macroscopical and histological features 
of oral melanomas. In 77.1% of all patients, the tumour 
showed a two-phase growth pattern with radial and ver- 
tical growth phases. The RGP of these cases depicted 
a lentiginous instead of a pagetoid growth pattern. As 
Clark et al. described (1975, 1979), these characteristic 
features of oral melanomas are similar to ALM of the 
skin. However, 23% of patients had a vertical growth 
phase only, and RGP was not observed around the tu- 
mour. These features correspond to NM of the skin. 
Further, the size and shape of melanoma cells are not 
uniform and the degree of melanization is inconsistent. 
Some round-cell-type melanoma cases showed a small 
cell size, uniform nucleus and meagre cytoplasm. This 
type of cell was amelanotic in most cases and was rarely 
seen in skin ALM. In non-RGP cases without an RGP, 
most cases were of the amelanotic type. 

In order to investigate the developmental process of 
oral melanomas, the initial symptoms or signs and the 
latent period before melanoma diagnosis were investi- 
gated. In 30% of patients, pre-existing moles had been 
recognized. Unfortunately these pre-existing moles were 
not observed histologically; these lesions might be me- 
lanocytic hyperplasia or malignant melanoma in situ. 
Atypical melanocytes or in situ melanoma cells prolifer- 
ated during RGP to show subsequent submucosal inva- 
sion, resulting in the formation of nodular, flat elevated, 
or ulcerated lesions. In the remaining 70% of patients, 
malignant melanoma cells invaded the submucosal tissue 
during the early development stage and a nodule was 
recognized by patients. Moreover, in some patients 
(46%), the RGP was extended as the vertical growth 
phase developed. As regards whether the oral pigmenta- 
tion is an initial sign, Takagi et al. (1974) considered 
it to be a pre-malignant melanosis. However, Rapini 
et al. (1985) pointed out that it is difficult to distinguish 
this stage from the intra-epithelial malignancy of malig- 
nant melanomas. In recent years, many studies on skin 
malignant melanoma in situ have been reported. Saida 
and Ohshima (1989) reported on ALM in situ cases in 
Japan where the symptom-diagnosis latent period 
ranged from 3 to 10 years. This suggests that some oral 
melanomas and ALM of the skin show a similar devel- 
opmental process but other oral melanomas might prop- 
agate more rapidly and aggressively than skin ALM. 

In general, oral malignant melanomas show a poor 
prognosis. In our data, most of the cases showed a more 
aggressive clinical course than skin melanomas, inclusive 
of NM and ALM. Several hypotheses which explain the 
poor prognosis of oral melanomas have been discussed. 
Firstly, the development of oral melanomas is more diffi- 
cult to discern in the early stage than that of skin mela- 
nomas. Most patients only become aware of the tumour 
in the advanced stage, because of the indistinct onset 

and asymptomatic nature during the early stage. In the 
present 29 patients in whom the clinical stage was evalu- 
ated, 12 patients were in stage I and the remaining 17 
patients had metastases in regional nodes and distant 
organs. Secondly, it is difficult to perform a radical res- 
ection for oral melanoma, especially in advanced cases, 
because of anatomical considerations and poor accessi- 
bility. In the present series, resection of the tumour was 
performed in only 10 patients and radiation and chemo- 
therapy was given to the remaining patients. 

In cutaneous melanomas, the single most important 
prognostic factor is related to thickness of the invasion 
(Breslow 1975; Clark et al. 1975; Day et al. 1981 ; Worth 
et al. 1989), and in oral melanomas the thickness of inva- 
sion is expected to be similarly important. Our present 
investigation examined if whether the clinical stage and 
various histological features in the vertical growth phase, 
such as thickness of invasion, cytological type, cellular 
pleomorphism, mitosis index, desmoplasia and inflam- 
mation, were valuable factors affecting the prognosis. 
There is a correlation between the clinical stage and the 
survival time but the other histological variables could 
not be evaluated because there were not enough patients 
in stage I. In RGP cases, a small population with rela- 
tively good prognosis was recognized. In these 3 cases 
nodular protrusion due to vertical growth was not obvi- 
ous; however, flat and elevated pigmented macules did 
exist, and the invasion in these 3 cases did not extend 
as deep as in others. Comparing the survival time be- 
tween RGP and non-RGP malignant melanoma cases 
showed that the latter presented a more aggressive 
course than the former because most non-RGP patients 
already had lymph node metastases (stage II) when the 
diagnosis was established. 

The histogenesis of malignant melanomas in mucosal 
tissues has not been extensively investigated. Trodahl 
and Sprague (1970) reported that the incidence of naevo- 
cellular naevi in the oral cavity is low compared to that 
of malignant melanomas. Therefore, naevus cells are 
considered to be precursor cells in a minority of cases. 
In our 35 patients, no naevoceUular naevi co-existed with 
malignant melanomas. Buchner and Hansen (1980) re- 
ported that naevus cells in the oral cavity are most com- 
monly distributed in the palatal mucosa, which is also 
the commonest site for oral malignant melanomas. 

In cutaneous malignant melanoma, most cases begin 
de novo from normal melanocytes at the dermoepider- 
mal junction (Ackerman 1980; Ackerman and Mihara 
1985). However, in the mucosal tissue, mechanisms relat- 
ed to the melanocytic increase have not been clarified. 
In human oesophageal mucosa, melanocytes in the mu- 
cosal epithelium increase in proportion to the degree 
of hyperplastic change, and the existence of a growth 
factor as a mediator has been speculated (Ohashi et al. 
1990). Another possibility considers the submucosal me- 
lanocyte or other neural crest cells as a precursor. Ue- 
hara et al. (1987) reported that melanocytes are mainly 
distributed in the stroma but not in the epithelial cells 
of nasal mucosa. They further emphasized the stromal 
melanocyte as a precursor cell for malignant melanomas. 
Kanno etal. (1987) demonstrated that perifollicular 
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Schwann  cells in mice are  able  to p r o d u c e  m e l a n o s o m e s  
af ter  exposu re  to  chemica l  carc inogens ,  and  sugges ted  
tha t  me lanocy te s  and  Schwann  cells m a y  be p r ecu r so r  
cells o f  m a l i g n a n t  m e l a n o m a s .  As  r ega rds  n o n - R G P  
cases, especia l ly  the  cases in which  j u n c t i o n a l  ac t iv i ty  
was no t  clear,  s t r oma l  me lanocy t e s  a n d  Schwann  cells 
c a n n o t  be exc luded  as poss ib le  p recursors .  

O u r  35 ora l  m a l i g n a n t  m e l a n o m a  cases showed  heter-  
ogenei ty  in m o r p h o l o g i c a l  features ,  d e v e l o p m e n t a l  p ro -  
cess a n d  b io log ica l  behav iour .  A m a j o r i t y  o f  the  cases 
showed  s imi lar  p a t h o l o g i c a l  fea tures  a n d  d e v e l o p m e n t a l  
processes  to skin  A L M ,  bu t  o the r  cases man i fe s t ed  no 
R G P  (like N M )  and  a m o r e  aggress ive  cl inical  course  
t han  A L M .  We conc lude  tha t ,  for  the t ime being,  skin  
A L M  a n d  ora l  m e l a n o m a s  shou ld  be t r ea ted  as s epa ra t e  
entit ies.  M o r e  i n f o r m a t i o n  on ora l  a n d  o the r  mu c osa l  
m e l a n o m a s  m u s t  be ga the red  to es tabl ish  the  d is t inc t  
charac te r i s t i cs  o f  mucosa l  m e l a n o m a s .  Pa t ien ts  wi th  ora l  
m e l a n o m a  a t  an  ear ly  stage, m a l i g n a n t  m e l a n o m a  in 
situ, or  m e l a n o c y t i c  h y p e r p l a s i a  m u s t  be col lec ted  for  
fur ther  s tudies  on  the his togenesis  o f  these lesions.  I f  
accura te  d iagnos i s  a n d  a d e q u a t e  t r e a t m e n t  were per-  
f o r m e d  du r ing  R G P ,  in ear ly  invas ive  cases,  the  p r o g n o -  
sis o f  o ra l  m e l a n o m a s  migh t  be  i m p r o v e d  r e m a r k a b l y .  

References 

Ackerman AB (1980) Malignant melanoma: a unifying concept. 
Am J Dermatopathol 2:309-313 

Ackerman AB, Mihara I (1985) Dysplasia, dysplastic melanocytes, 
dysplastic nevi, the dysplastic nevus syndrome, and the relation 
between dysplastic nevi and malignant melanomas. Hum Pathol 
16:87-91 

Breslow A (1975) Tumor thickness, level of invasion, and node 
dissection in stage I cutaneous melanoma. Ann Surg 182:572- 
575 

Broomhall C, Lewis MG (1967) Malignant melanoma of the oral 
cavity in Ugandan Africans. Br J Surg 54:581-584 

Buchner A, Hansen LS (1980) Pigmented nevi of the oral mucosa: 
a clinicopathologic study of 32 new cases and review of 75 
cases from the literature. Oral Surg 49 : 55-62 

Chaudhry AP, Hampel A, Gorlin RJ (1958) Primary malignant 
melanoma of the oral cavity: a review of 105 cases. Cancer 
11 : 923-928 

Clark WH Jr, From L, Bernandino EA, Mihm MC (1969) The 
histogenesis and biologic behavior of primary human malignant 
melanomas of the skin. Cancer Res 29: 705-727 

Clark WH Jr, Ainworth AM, Bernardino EA, Yang C, Mihm 
MC, Reed RJ (1975) The developmental biology of primary 
malignant melanomas. Semin Oncol 2:83-103 

Clark WH Jr, Bernardino EA, Reed RJ, Kopf AW (1979) Acral 
lentiginous melanomas including melanomas of mucous mem- 
branes. In: Clark WH Jr, Goldman LI, Mastrangelo MJ (eds) 
Human malignant melanoma. Grune and Stratton, New York, 
pp 109 124 

Day CL, Lew RA, Mihm MC, Harris MN, Kopf AW, Sober A J, 
Fitzpatrick TB (1981) The natural break poins for primary tu- 
mor thickness in clinical stage I melanoma. N Engl J Med 
305:1155 

Kanno J, Matsubara O, Kasuga T (1987) Induction of melanosis 
in Schwann cell and peripheral epithelium by DMBA and TPA 
in BDF1 mice. Acta Pathol Jpn 37:1297 1304 

Kaplan EL, Meier P (1958) Nonparametric estimation from incom- 
plete observations. J Am Stat Assoc 53:452481 

Liversedge RL (1975) Oral malignant melanoma. Br J Oral Surg 
13:40-55 

McDonald JS, Miller RL, Wagner W, Giammara B (1983) Acral 
lentiginous melanoma of the oral cavity. Head Neck Surg 
5 : 257-262 

McGovern VJ, Cochran A J, Van der Esch EP, Little JH, MacLen- 
nan R (1986) The classification of malignant melanoma, its 
histological reporting and registration: a revision of the 1972 
Sydney classification. Pathology 18 : 12-21 

Mori W (1979) A geo-pathological study on malignant melanoma 
in Japan. Pathol Microbiol 37:169-180 

Ohashi K, Kato Y, Kanno J, Kasuga T (1990) Melanocytes and 
melanosis of the oesophagus in Japanese subjects: analysis of 
factors effecting their increase. Virchows Arch [A] 417:137-143 

Ohsumi T, Seiji M (1977) Statistical study on malignant melanoma 
in Japan (1970-1976). Tohoku J Exp Med 121:355-364 

Pliskin ME (1979) Malignant melanoma of the oral cavity. In: 
Clark WH Jr, Goldman LI, Mastangelo MJ (eds) Human 
malignant melanoma. Grune and Stratton, New York, pp 125- 
137 

Rapini RP, Golitz LE, Greer RO Jr, Krekorian EA, Poulson T 
(1985) Primary malignant melanoma of the oral cavity: a review 
of 177 cases. Cancer 55:1543-1551 

Reed RJ (1976) New concepts in surgical pathology of the skin. 
In: Hartmann W, Kay S, Reed RJ (eds) Histopathology. Wiley, 
New York, pp 27-147 

Saida T, Ohshima Y (1989) Clinical and histopathologic character- 
istics of early lesions of subungual malignant melanoma. Can- 
cer 63 : 556-560 

Seiji M, Mihm MC, Sober A J, Takahashi M, Kato T, Fitzpatrick 
TB (1979) Malignant melanoma of the palmar-plantar-subun- 
gual-mucosal type. Pigment Cell Res 5:95 104 

Seiji M, Takematsu H, Hosokawa M, Obata M, Tomita Y, Kato 
T, Takahashi M, Mihm MC (1983) Acral melanoma in Japan. 
J Invest Dermatol 80 : 56~60s 

Shah JP, Huvos AG, Strong EW (1977) Mucosal melanoma of 
the head and neck. Am J Surg 134:531-535 

Takagi M, Ishikawa G, Mori W (1974) Primary malignant melano- 
ma of the oral cavity in Japan: with special reference to mucosal 
melanosis. Cancer 34:358-370 

Trodahl JN, Sprague WG (1970) Benign and malignant melanocyt- 
ic lesions of the oral mucosa: an analysis of 135 cases. Cancer 
25 : 812-823 

Uehara T, Matsubara O, Kasuga T (1987) Melanocytes in the nasal 
cavity and paranasal sinus : incidence and distribution in Japan. 
Acta Pathol Jpn 37 : 1105-1114 

Worth A J, Gallagher RP, Elwood JM (1989) Pathologic prognostic 
factors for cutaneous malignant melanoma: the western Cana- 
da melanoma study. Int J Cancer 43 : 370-375 


