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A case of carcinoma of the lower alveolus and gingiva in
which ®FDG-PET was useful for assessing the therapeutic
effects of concurrent intraarterial chemoradiotherapy
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Abstract : For some time, we have performed concurrent intraarterial chemoradiotherapy for
functional and morphological conservation in the treatment of oral cancer and have reported its
usefulness. However, one of the disadvantages associated with concurrent therapy is difficulty in
assessing post-therapeutic effects. Hence, since 1993, we have used positron emission tomography
with 2 - deoxy- 2 - fluoro ["F]-D-glucose (*FDG-PET) for the assessment of therapeutic effects.
Here, we report a patient with carcinoma of the lower alveolus and gingiva in whom *FDG-PET
was performed to assess the effects of the present concurrent therapy and post-therapeutic
recurrence and metastasis. In this patient, functional and morphological conservation was
achieved, and post-therapeutic QOL was favorable.

The patient was a 50-year-old woman who was diagnosed with squamous cell carcinoma of the
lower alveolus and gingiva and was brought to our department to undergo therapy. At the initial
visit, *FDG-PET showed 50-minute and 60-minute SUV (standardized uptake value) of 12.35 +0.10
and 13.8970.49, respectively, thus confirming an increase in SUV. After admission, the superficial
temporal artery was cannulated, and 3-drug chemotherapy [bleomycin (total dose: 60 mg),
methotrexate (total dose: 200 mg) and cisplatin (total dose: 100 mg)] and radiotherapy (Linac, total
dose: 40.25 Gy) were performed. After the concurrent therapy, the tumor shrunk and disappeared
clinically, and ®*FDG-PET did not show a clear increase (560-minute value: 3.30%0.15; 60-minute value:
3.58£0.14). Hence, because a complete response (CR) was achieved, surgery could be avoided, and
maintenance therapy was performed. At 2 years and 6 months after the end of the concurrent
therapy, *FDG-PET showed low SUV (50-minute value: 1.917+0.16; 60-minute value: 1.90%0.02). So
far, there has been no sign of recurrence or metastasis, and the clinical course has been favorable.
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functions such as mastication, deglutition,

Introduction i . ]
and articulation, the mandible performs
In the treatment of oral cancer, it is various motor functions with the
necessary to thoroughly consider functional surrounding soft tissue, and it is also a bone

and morphological conservation. During that defines the contours of the lower face
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and plays an important role in maintaining
the location and morphology of soft tissue.
Therefore, mandibular defects caused by
surgery lead to marked dysfunction, and
measures against such defects are closely
related to post-therapeutic QOL"*. At our
department, we have reported the
usefulness of concurrent intraarterial
chemoradiotherapy for functional and
morphological conservation®~". One of the
problems associated with this concurrent
therapy is  difficulty in  assessing
post-therapeutic effects. Therefore, since
1993, we have investigated the assessment of
therapeutic effects by functional diagnostic
imaging based on position emission
tomography using 2 - deoxy - 2 - fluoro
[*F]-D-glucose (“FDG-PET) &~7,

In this report, we present a patient with
T4ANOMO carcinoma of the lower alveolus
and gingiva undergone concurrent
intraarterial chemoradiotherapy and was
then assessed with "FDG-PET to evaluate
therapeutic effects and post-therapeutic
recurrence and metastasis. Surgery was not
performed during the primary treatment,
and functional and morphological
conservation led to favorable

post-therapeutic QOL.
Case Report

A-50-year woman was referred to our

hospital because of persisitent wound

caused by tooth extraction. On June 18, 2001,
she experienced tooth mobility and pain,
and third molar was extracted by a dentist.
Because the pain persisted and gingival
swelling was confirmed, anti-inflammatory
agents were administered and second molar
was extracted. However, because the
symptoms did not improve, she was referred
to the department of dentistry and oral
surgery of a general hospital on August 28.
On September 7, diagnostic cytology and
biopsy confirmed squamous cell carcinoma.
The patient was referred to our department.

At our first examination, the patient had a
medium build, and her nutritional state was
favorable. Her complexion was healthy, but
her facial configuration was asymmetrical.
In the left gonial angle, a diffuse tumor and
pressure pain were confirmed.
Desensitization was absent in the left mental
region and lower lip, however, mouth
opening was restricted to 18 mm. As to the
submandibular lymph nodes, one node as
large as the tip of the thumb was palpable on
the left side and one the size of a soybean
was palpable on the right side. Both nodes
were soft, elastic, and mobile, and findings
indicative of metastasis were absent. No
cervical lymph nodes were palpable. With
regard to oral findings, from the buccal
alveolar region to the buccal mucosa of
second molar and third molar, redness and

swelling were confirmed. The extraction
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Fig. 1. Oral findings at the first examination.
The extraction socket of second molar
and third molar was about 20X20 mm
size and was mildly concave. The bottom
of socket had a fine granular appearance
and was friable.

Fig. 2. Panoramic radiography at the first examination. A panoramic radiograrhy showed bone
resorption with irregular borders mostly around the extraction socket and from first molar to the
mandibular ramus, and resorption reached the inferior margin of the mandible in the some areas.

Fig. 3. Dental Multi Planar Reconstruction

(Dental MPR) image at the first
examination.
Dental MPR image showed destruction of
the buccal and lingual cortical bone and
resorption of the upper wall of the
mandibular canal.
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socket of second molar and third molar was
about 20x20 mm in size and was mildly
concave. The bottom of the socket had a fine
granular appearance and was friable (Fig.
1). Induration was also palpable around the
lesion. With regard to imaging findings at
the initial visit, panoramic radiography
showed bone resorption with irregular
borders mostly around the extraction socket
and from first molar to the mandibular
ramus, and resorption reached the inferior
margin of the mandible in some areas (Fig.
2 ). Dental MPR showed destruction of the
buccal and lingual cortical bone and loss of
the upper wall of the mandibular canal (Fig.
3).

On September 17, 2001, the patient was
admitted to wundergo various medical
examinations. On September 25, because
biopsy had confirmed squamous cell
carcinoma at the referring institution (Fig.
4), the left superficial temporal artery was
cannulated, under local anesthesia. The tip
of the catheter was inserted into the main
branch of the lateral carotid artery, slightly
medial to the bifurcation with the facial
artery. Two courses of 3 -drug
chemotherapy using bleomycin (BLM),
methotrexate (MTX), and cisplatin (CDDP)
(hereinafter referred to as BMP therapy)
were performed (Fig. 5). The total doses of
BLM, MTX, and CDDP were 60, 200, and 100

Fig. 4. Pathologic findings. (H-E stain. X 100)

mg, respectively. A total of 40.25 Gy
radiotherapy was administered using a
Linac X-ray generator (1.15 Gy per
treatment, two treatments per day, 35
fractionated irradiation). Although first
molar was within the tumor, it was
extracted after the start of chemotherapy
but before the start of radiotherapy, in order
to avoid tooth movement stimulating the
tumor. After the end of BMP therapy and
radiotherapy, mild concavity was seen in
the area corresponding to the extraction
socket, but the surface was smooth, and
findings indicative of residual tumor were
absent. Hence it was thought that a
complete response (CR) was obtained. The
results of *FDG-PET performed at this time
showed a standardized uptake value (SUV)
of 3.300.15 at 40-50 minutes and 3.58 =0.14

at 50-60 minutes (Fig. 6). No clear increase

Medicine Dose

Days of administration

Method of administration

1 23 45 6 7 8 9 1011121314 15
BLM 5 mg/body one shot i.a. Voo VA
MTX 50mg/body 24 hours continuous i.a. | v
CDDP 10mg/body 24 hours continuous i.a. Vbl

ia.: intraartorial administration

Fig. 5. Schedule of 3-drug (BLM : bleomycin, MTX : methotrexate, CDDP : cisplatin) chemotherapy.
One course includes BLM (5 mg/body/day) given in 20 min. daily from day 1 to 3 and day 13
to 15, MTX (50 mg/day/body) given continuously for 24 hours daily from 3 and 15, and CDDP
(10 mg/body/day) given continuously for 24hours daily from day 6 to 10.
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Fig. 6.

BRDG-PET axial cut image.

A < At the first examination. The SUVs of the primary lesion were 12.3570.10 at 40-50 minutes
and 13.80+0.49 at 50-60 minutes. Increase was seen clearly. B : At the end of concurrent therapy.
The SUVs of the primary lesion were 3.302£0.15 at 40-50 minutes and 3.58+0.14 at 50-60 minutes.
No clear increase was seen . C - After 2 years and 6 months since the end of concurrent therapy.
The SUVs of the primary lesion were 1.91£0.16 at 40-50 minutes and 1.90+0.02 at 50-60 minutes.
An increase had not been seen.
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Fig. 7. Oral findings after 2 years and 6
months since the end of concurrent
therapy.

Fig. 8. Panoramic radiography after 2 years and 6 months since the end of concurrent therapy.

was seen. Consequently, we believed that
the tumor had disappeared, and decided to
administer outpatient maintenance therapy
without surgery. Various investigations
were used during follow-up, and *FDG-PET
performed 2 years and 6 months after the
end of concurrent therapy showed low SUV
(60-minute value: 1.91+0.16; 60-minute value:
1.9010.02). An increase has not been seen,
and so far, signs of recurrence or metastasis
have not been confirmed. The clinical course
of the patient has been favorable. At present,
she has mild dry mouth, but has no

functional or esthetic compromise or

impaired activities of daily living (Fig. 7, 8).
Discussion

Because the functions that are directly
related to activities of daily living are
concentrated around the oral region,
functional and morphological conservation
greatly influences QOL following oral
cancer therapy! 2’#

At our department, to achieve functional
and morphological conservation, concurrent
intraarterial chemoradiotherapy has been
performed for the treatment of oral

cancer®~™. In the treatment of carcinoma of
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the lower alveolus and gingiva, if CR is
achieved by this concurrent therapy,
surgery is not performed during primary
therapy, and maintenance therapy is
performed for functional and morphological
conservation. The 5 -year-survival for such
cases has been favorable at 81.2%" °’.

The disadvantages associated with the
present concurrent therapy are difficulty in
assessing therapeutic effects and dry mouth.
As far as the assessment of therapeutic
effects is concerned, we have been
performing not only CT and MRI, but also
functional  diagnostic imaging using
BEDG-PET since 1993%~"%. "FDG-PET is a
technique based on increased glucose
metabolism by malignant tumors®*™*. Like
glucose, *FDG is absorbed by tumors, and
after phosphorylation, it is accumulated in
tumor cells. Consequently, an area with
increased glucose metabolism can be
visualized. Quantitative assessment of “FDG
accumulation is carried out based on SUV.
As to the assessment of therapeutic effects,
basic studies conducted at our department
have indicated that SUV clearly increases in
tumor tissue at more than 40 minutes after
intravenous administration of *FDG¥. As a
result, assessment is based on the change of
40-60 minute SUV. The change of SUV is
assessed in three grades: “decreased” and
“unchanged”, indicating tumor
disappearance, and “increased”, indicating
residual tumor® ®. This assessment is used
for therapeutic planning®~".

Like stomatitis with or without dry
mouth is seen in during therapy in almost all
patients. However, treatment of dry mouth
is difficult, and there is currently no
effective solution. Dry mouth is being

treated palliatively by gargling or using

mouthwash, ointment, gel, artificial saliva
and medication. It is necessary to establish
an effective measure against dry mouth to
improve QOL.

In the present patient, CR was achieved
clinically, and ®*FDG-PET findings did not
show a clear increase, thus suggesting that
the tumor had disappeared.

Based on the above findings, we
determined that it would be possible to
avoid performing surgery during primary
therapy, and maintenance therapy was
performed. So far, the patient has been
monitored using various medical
examinations including “FDG-PET, but
signs of recurrence or metastasis have not
been seen. Although the patient still suffers
from mild dry mouth, favorable findings
have been obtained in terms of function and
esthetics, and her post-therapeutic QOL is

satisfactory.
Conclusion

A patient with carcinoma of the lower
alveolus and gingiva (T4MONO) underwent
concurrent intraarterial chemoradiotherapy,
and functional diagnostic imaging using
BFDG-PET was useful for assessing
observing

therapeutic effects and

post-therapeutic course.
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B, BURBREIREOF AR ER O “FDG-PET ICX 5
TEENRHIEN B TH - 7o FHARRED 1

2 OAH, he Bz, mib L Wl FHE= B AL BTE B
ERERRCE S AR5 F
(EE il 5 B
Lo REREEEE - DR
(EfE AR B R
(A 1 200748 2 H14HD
(S2BE 1 20074F 3 H19FD

B MBTE, PERh OEEEET, TEREEGEE HINCHUES OBIIRMIRS & EGHREL O
R B E AT, ZOBEMBEERE L TEz, L L, TORMTIHREROIGHEIRE]
EFEORSE s BEESE L TEISh I, £ 2 TL993FE L 5 2 -deoxy- 2 -fluoro [18F]
-D-glucose % HJ\ 7z positron emission tomography (“FDG-PET) 1T & 5 /aRZhSHIE &
MAMEE1T > TV 3, A0, TEEHPE IO U CAEREE, “FDG-PET & X 5 1REaR
FITE B L OVEEROER, EROBNICHY, —IRERNCAREL BlEE L, BRER
SEERIENSEIBE & 15 0 ISR D QOL O b8 & 7 FmEIFS 1 PR L e THRE
T 5,

BE RSB T, THERRELRE (TANOM0) sz2kish, mEEMICERZH
Nk L too ¥Ii2ED FDG-PET O RT3, FEERGTEELL (standardized uptake value,
SUV) 13505M#12.350.10, 604MiE13.89+0.49& FRAZ/D I, ABitk, EMEBAEIRAD = =
L — ¥ 3 VAT, bleomycin( #8860mg), methotrexate (F8E200mg) B X U cisplatin
(#E100mg) O 3 FIPEF LREE & TtiiE (Linac #8840.25Gy) %17 - 7o 1RFRIRER
PREICIEE i/, TH& L, “FDG-PETIC X 2R TH SUV 350453E3.30+0.15, 60431
3580 14L RS 1s FRIZERD T CR LHIEL, ZOMRR, AREEETLT, #FREE
1Totce 1B 24E 6 2 AKRICIT - 72"FDG-PET 12 X 2FF R T & SUV 35053E1.91£0.16,
604 ME1L.90H0.02 L KMEER L, HEZ T, HE EROEEIEIEC, BRRIFTH 5,

F—7—F : *FDG-PET, BFRatERGFRER, CDRE, TR
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