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Abstract : A clinical and histopathological study was carried out on the bone invasion by
squamous cell carcinoma of the lower gingiva of 40 patients who were treated at the Division of
Dentistry and Oral Surgery, Kagoshima Municipal Hospital, from January 1979 through December
1994. The tumors were classified into five categories : (a) invasion confined to the alveolo-gingiva
area, (b) invasion extended to buccal mucosa, (¢) invasion into the floor of the mouth, (d) invasion
to buccal mucosa and the floor of the mouth, and (e) invasion of retro-molars. Radiologically
determined bone absorption of 25 patients (62.5 %) corresponded to the histopathologically
identified tumor tissues. Of those 25 eighteen showed invasive bone resorption and seven were of
the pressure type. Local recurrence rate was 12.5 % (5 of 40 patients) and most of those cases had
their buccal mucosa invaded at their first visit. Histologically determined cervical lymph node
metastases were recognized in 10 cases (25.0 %), and eight of those 10 had their primary lesions
extended to the floor of the mouth. The 5-years cumulative survival rate was 60.1 %. Different
prognosis was found to correlate with the extent of primary tumor into the surrounding tissues
and cervical lymph node metastases. The primary tumor was histopathologically examined in 26 of
40 patients. The invasion of the tumor tissue into the mandible developed either through resorption
of the cortical bone or through Haversian canal. In some of the tumor tissues in the bone marrow
of the invasive type reactive new bone formation was observed, but in the pressure type fibrous
tissue was found between the tumor tissue and the normal bone tissue. No direct resorption by the
tumor tissue was recognized in the latter type. A correlation was seen between the X-ray finding
of the bone resorption and the histologic extension of the tumor. This suggests that the radiological
finding provides useful information to decide on an appropriate operative procedure for
mandibulectomy.

Key words : squamous cell carcinoma, lower gingiva, bone invasion, mandibular resection,
clinicopathological study

Clinical and histopathological studies on the bone invasion of the squamous cell carcinoma of
the lower gingiva.
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Table 1. Age distribution of the cases.

Male Female Total
40~49 1 0 1
50~59 5 2 7
60~69 14 5 19
70~79 6 2 8
80~89 3 2 5
Total 29 11 40

Table 2. TNM classification of primary lesions
(UICC. 1987).

N T1 T2 T3 T4 Total
NO 1 8 3 15 27
N1 0 2 0 5 7
N2b 0 1 2 1 4
N2c 0 0 0 1 1
N3 0 0 0 1 1
Total 1 11 5 23 40
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Table 3. Radiologic profile and forms of mandibulectomy.

Radiologic type and extent

Forms of mandibulectomy

b . Total
of bone resorption Marginal Segmental Hemi-
No resorption 6 6 3 15
Pressure type
Alveolar bone 3 0 1 4
Upper portion of
pperp 0 2 0 2
mandibular canal
Mandibular canal
0 0 1 1
involvement
Invasive type
Alveolar bone 1 1 3 5
Upper portion of
pperp 0 2 1 3
mandibular canal
Mandibular canal
0 1 9 10
involvement
Total 10 12 18 40
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The removed mandible divided into

Fig.1. A :

. several blocks by
transection.

B : Sectioned surface of the blocks.

bucco-lingual
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Table 4. Relationship between radiologically determined bone resorption and clinically observed sites

with tumor development.

Sites with tumor development

Radiologic type and extent

Total
of bone resorption Buccal Floor of Buccal mucosa
Alveolus and Retromolar
mucosa mouth
floor of mouth
No resorption 4 3 5 2 1 15
Pressure type
Alveolar bone 3 0 0 1 0 4
Upper portion of
pperp 1 1 0 0 0 2
mandibular canal
Mandibular canal
0 1 0 0 0 1
involvement
Invasive type
Alveolar bone 2 1 1 1 0 5
Upper portion of
pper B 1 0 1 1 0 3
mandibular canal
Mandibular canal
. 0 4 1 3 2 10
involvement
Total 11 10 8 8 3 40
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Fig.2-A. Cumulative survival rate of 31 cases with squamous cell carcinomas
extended to adjacent tissues of primary lesion.
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Without cervical metastasis (n=22):89.1%

With cervical metastasis (n=9):38.9 %

60 (months after operation)

Fig.2-B. Cumulative survival rate of 31 cases with squamous cell carcinomas

with or without cervical metastasis.
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Table 5. Radiological and histopathological profile of the cases.
Radiologic type and Histopathological findings in portions of the mandible
extent of bone Periostium Cortical Bone marrow Primary
resorption bone tumor
Case .
No. AB UPMC MCI Inva NBF Inva NBF Inva IMC NBF MI HD
Inva
1+ + + + + + + + + + 4 WD
2 + + - + - + - + - - 4C PD
3 + - - + - + - - - - 2 WD
4+ + + + + + - + + - 4 MD
5  + + — + + + + + - + 4 WD
6 + - - + — + - - - - 4C PD
7+ + + + ++ o+ - + - ++ 3 WD
8 + - — + - + - - - - 3 WD
9+ + + + + + ++ + + + 3 WD
10 + + + + - + - + + - 3 WD
11 + + + + - + - + - - 3 WD
12 + + + + - + - + - — 3 WD
13+ + + + - + - + + - 3 WD
14+ + + + - + - + + - 3 WD
15+ + + + + + + + + + 3 WD
Pres
16 + + + + - + — + + - 3 WD
17 + - - + - - - - - - 1 WD
18 + + — + - + - - - - 4C WD
19 + - - + - - - - - 3 WD
20 + + — + — + - + — — 2 WD
21 + - - + - + - - - - 2 WD
NR
22 - - - + - + - - - - 4D PD
23 - - - + - + - - - - 2 WD
24 - - - + - + - — - - 3 WD
25 - - — + - - - - — - 3 WD
26 - - - + - + - - - - 3 WD
Abbreviations : Inva, invasive ; Pres, pressure ; NR, no resorption ; AB, alveolar bone ;

UPMC, upper portion of mandibular canal ; MCI, mandibular canal involvement ;
NBF, new bone formation ; IMC, invasion of mandibular canal ; MI, mode of invasion ;

HD, histologic differentiation ; WD, well differentiated ; MD, moderately differentiated ;
PD, poorly differentiated.
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Fig.3. A : Radiograph showing an invasive

bone resorption.
The bone resorption is confined to
the alveolar bone (Case 8).
A : Area of bone resorption
[: Observed area

a: Schematic drawing of observed area
(sectioned surface).
t: Tumor invasion

B : Histopathologically, large size islands
of cancer cells (T) invade the cortical
bone (CB). Osteoblasts are evident.
Osseous margines are extremely
irregular (H-E stain, X8).
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Fig.4.A : Radiograph showing a pressure bone

resorption.
The bone resorption is confined to
the alveolar bone (Case 19).
A : Area of bone resorption
[l: Observed area

a: Schematic drawing of observed area
(sectioned surface).
t : Tumor invasion

B : Histopathologically, a thick fibrous
tissue (FT) lies between the cortical
bone (CB) and islands of cancer cells
1)
Osseous  margines  are
irregular (H-E stain, X8).
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Fig.5.A : Radiograph showing an invasive

bone resorption.
The bone resorption is confined to
the upper portion of the mandibular
canal (Case 5).
A : Area of bone resorption
[ : Observed area

a: Schematic drawing of observed area
(sectioned surface).
t: Tumor invasion

B : Histopathologically, various sizes of
islands of cancer cells (T) invade the
deep portion of the bone marrow
(BM). The inner surface of the
cortical bone (CB) is undergoing
resorption (H-E stain, X 10).
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Fig.6. A : Radiograph showing a pressure bone

resorption.
The extent of bone resorption is
confined to the upper portion of the
mandibular canal (Case 18).
A : Area of bone resorption
[ : Observed area

a: Schematic drawing of observed area
(sectioned surface).
t: Tumor invasion

B : Histopathologically, numerous small
islands of cancer cells (T) extend
along the fibrous tissue (FT). Margins
of cortical bone (CB) adjacent to the
tumors are concave (H-E stain, X8).
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Fig.7. A : Radiograph showing a pressure bone

resorption.
The extent of bone resorption is
confined to the upper portion of the
mandibular canal (Case 20).
A : Area of bone resorption
[J: Observed area

a: Schematic drawing of observed area
(sectioned surface).
t: Tumor invasion

B : Histopathologically, islands of cancer
cells (T) are surrounded by a large
amount of fibrous tissues (FT) (H-E
stain, X20).
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Fig.8. A :

Radiograph showing an invasive bone resorption.

The bone destruction extends to the mandibular canal (Case 1).

A : Area of bone resorption
[ : Observed area

a: Schematic drawing of observed area (sectioned surface).

t : Tumor invasion

B : The cancer cells (T) are closing in on the inferior alveolar nerve (N), (H-E stain, X25).
C: The cancer cells (T) invade the inferior alveolar nerve (N), (H-E stain, X25).

V : Vessel
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Fig.9. A : Radiograph showing an invasive bone resorption.
The bone resorption extends to the mandibular canal (Case 4).

A : Area of bone resorption
[ : Observed area

a: Schematic drawing of observed area (sectioned surface).

t : Tumor invasion

B : The cancer cells (T) invade through the Haversian canal (arrows).

(H-E stain, X 10).
CB : Cortical bone

C: The bone mallow is almost completely replaced by cancer tissue (T) (H-E stain, X 10).
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Fig.10. A : Radiograph showing new bone

formation at the margins of the zone
of bone resumption (A) (Case 7).
[J: Observed area

a: Schematic drawing of observed area
(sectioned surface).
t: Tumor invasion

B : Osteoblasts are noted and varying
amounts of new bone (NB) surround
the islands of cancer cells (T) (H-E
stain, X 33).
FT : Fibrous tissue
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