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Abstract

CLINICAL STUDY OF POSITRON EMISSION TOMOGRAPHY WITH [*F]-FLUORODEOXYGLUCOSE IN
MAXILLOFACIAL TUMOR DIAGNOSIS

Jae-Hwan Kim, Kyung-Wook Kim*, Yong-Kack Kim
Dept. of Oral and Maxillofacial Surgery, Korea Cancer center Hospital
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University*

Positron Emission Tomography(PET) is a new diagnostic method that can create functional images of the distribution of positron
emitting radionuclides, which when administered intravenously in the body, makes possible anatomical and functional analysis by
quantity of biochemical and physiological process. After genetic and biochemical changes in initial stage, malignant tumor undergoes
functional changes before undergoing anatomical changes. So, early diagnosis of malignant tumors by functional analysis with PET can
be achieved, replacing traditional anatomical analysis, such as computed tomography(CT) and magnetic resonance image(MRI), etc.
Similarly, PET can identify malignant tumor without confusion with scar and fibrosis in follow up check.

In the Korea Cancer Center Hospital(KCCH) from October 1997 to September 1999, clinical study was performed in 79 cases that
underwent 89 times PET evaluation with [18F]-Fluorodeoxyglucose for diagnosis of oral and maxillofacial tumors, and the data was
analysed by Bayesian 2 x 2 Classification Table.

The results were as follows :

Evaluation for initial diagnosis with FDG-PET (P<0.005)

1. Agreement rate or accuracy rate is 88.9%.

2. Sensitivity is 95.2%, and specificity 66.7%.

3. Positive predictive rate is 90.9%, and negative predictive rate 80.0%.

4. In consideration of tumor stage, diagnostic rate in less than stage Il was 90% and in greater than stage 111 100%.
5. In consideration of tumor size, diagnostic rate in less than T2 was 92.3% and in greater than T3 100%.

After primary treatment, evaluation for follow up check with FDG-PET (P < 0.001)

1. Agreement rate or accuracy rate is 85.4%.

2. Sensitivity is 87.5%, and specificity 82.4%.

3. Positive predictive rate is 87.5%, and negative predictive rate 82.4%.

4. In 24 recurred cases, 6 had distant metastasis, and 5 of them were diagnosed with FDG-PET, resulting in diagnostic rate of FDG-

PET of 83.3%.

From the above results, Positron Emission Tomography with [18F]- Fluorodeoxyglucose appears to be more sensitive and accurate for
detecting the presence of oral and maxillofacial tumors, and has various clinical applications such as early diagnosis of tumor in initial
and follow up check and detection of distant metastasis.
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Table 1. Distribution of Studied Cancers by Site

Table 2. Distribution of Studied Cancers by Histology

Initial Diagnosis  F/U check Total

Initial Diagnosis  F/U check Total

Squamous Cell Ca. 12 20
Adenoid Cystic Ca. 4
Mucoepidermoid Ca. 0
Sarcomas 3
Non-Hodgkin' s Lymphoma 2
Malignant Melanoma 0
Verrucous Ca. 0
Etc 6

32
1
1
6
2
5
1
6
64

Total 27 37

Abbreviation
Ca. : Carcinoma

41 PET &9 -& 3} th o] % Zasandny SWo] 2]&] 7ote o}
o] FA 07 ¥ T2 (Standardized Uptake Value, SUV) =, A
Woll A8 Aok Hit o o T4 A% F4 T 3%
& S48k PET =54 A E AHESFSATh

_ Radioactivity ConcentrationlinaROI
" Injected / Dose Patient's Weight
ROI : Region of Interest

WAASHE AAE Bl ol o] How, 94

T BN A HFTYOE AHHJS Y PETE %
73 7+%/d (Felse Positive), 25 AN F¢o

PETE RIS U E Aast 4-9-= 7ha/d(False
Negative) © & 414 5 Bayesian 2% 2 Classification Table 4] 12-
155 E3lo] YX§ T A 3% (Agreement or Accuracy Rate) 2

Maxillar Ca. 4 8
Mandibular Ca.
Palatal Ca.
Parotid Ca.
Buccal Cheek Ca.
RMT Ca.
Tongue Ca.
FOM Ca.
Gingival Ca.
Etc
Total
Abbreviation
Ca. : Carcinoma
RMT : Retromandibular triangle
FOM : Floor of Mouth
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Rate), &4 | A& (Negative Predictive Rate) 5= -3} th

. A7 23

ZAA oA ok 1S 93l [*F-Fluorodeoxyglucose(FDG)=
o] &3 %A} ¥E w2k (Positron Emission Tomography,
5k 719k A (True Positive)2 20, 21241 (True
Negative)< 4, 7} (False Positive) 2, 7}-2-4] (False Negative)->
1<) 2 Vrestt. o] o th 3k Bayesian 2 x 2 Classification Table -4
S &3, 98 == 4 &= (Agreement or Accuracy Rate)=
88.9%, 17} (Sensitivity)s= 95.2%, E-o] I (Specificity) = 66.7%, ¥
3 e AE> 0%, 53 LS 800%E ZAFE Y OH, 747t
o] A1F == 995%0] AP < 0.005) 0.2 LFeE}bTH(Table 4).
H7lol w2 A B9 Stage |, llol| A PETO] F¢F 2eh&

Ny
H
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Table 3. Parameter of Positron Emission Tomography in Korea Cancer Center Hospital

- GE ADVANCE -
PARAMETER PARAMETER
Detector Material BGO Cassette 6 detector units
Detector Spacing 4,00 x 850 x 30.00mm Cassette No. 56
Crystals/Detector Unit 36(6 x 6) Axial FOV 15.3cm
PMT/Detector Unit 2 dual photocathode Transverse FOV 55¢cm
Detector Unit Area 12cm? Image Planes No. 35 continuous planes
Detector Ring Diameter 93.9cm Center to Center Plane Spacing 4.25mm
Detector/Ring 672 Coincidence Time Resolution 5.0 nsec (BGO-BGO)
Detector Ring No. 18 Coincidence Windows 125 nsec
Total Detector No. 12096 Energy Resolution 20% FWHM
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Table 4. Assessment of Initial Diagnosis (P{0.005)
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Table 5. Diagnostic Rate of PET according to the Stage

) PET Stage No. Diagnosis Diagnostic Rate
Confirm = : Total
Positive Negative | 4 3 %
Positive 20 1 21 Il 6 6
Negative 2 4 6 11 6 6 200%
Total 22 5 27 \Y 5 5
Agreement rate 88.9%

Sensitivity 95.2%

Specificity 66.7% Table 6. Diagnostic Rate of PET according to the T-Stage
Positive Predictive Rate 90.9% T-Stage No. Diagnosis Diagnostic Rate
Negative Predictive Rate 80.0% I 4 3 2.3%

Il 9 9
1} 5 5 100%
v 3 3

Fig. 1. Case of early detection in intial diagnosis. The whole body
FDG-PET scan shows high FDG uptake in right palate. This area was
found a adenoid cystic carcinoma with excisional biopsy.

Fig. 3. Case of detection of subclinical recurrence in follow-up check.
The whole body FDG-PET scan shows small high metabolic area in
the left floor of mouth. But, other diagnostic methods missed this
lesion. Because of early subclinical detection, treatment to it could be
done with only simple excision.

Fig. 2. Case of detection of distant metastasis in follow-up check. The
whole body FDG-PET scan demonstrates focal high metabolic lesion
in the left upper lung. Palliative treatment was indicated in this case
rather than attempted curative surgery.

90% ©]%1.2.1, stage Il o] A}l 4 = 100%0] % th(Table 5).
A4 A 7)ol wE EA 94 T-Stage 1, 201 o ¢ PETS] 71

S-S 92.3%0] $1 27, T3 o] Aboll A= 100%E LHebsttH(Table 6).
2.

5 2

W

34 A A Fge) A0S 95 FRFDGE ol 43 PET
£ A3k A3} 79k (True Positive) 21, 21541 (True Negative)
2 14, 7}k (False Positive)2 3, 7124 (False Negative) 3¢ =
yelstth oo t 3l Bayesian 2 x 2 Classification Table £4 & =
&, Y X & = A &= (Agreement or Accuracy Rate)+ 85.4%, I
74 (Sensitivity) = 87.5%, o] &= (Specificity) = 82.4%, %4 o A&
& 875%, =7 A& 84%E ZAME o, 7] AFE
= 99.9%0] AH(P<0.001) ©. & }E} - tH(Table 7).

A ke 24¢] = 6ol A 47 A o](Distant Metastasis) 7} <1 5]
3L o]z 54 & PET7} /d 0 2 ZIehs) 833%%] Zeh&& B3l

tH(Table 8).
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Table 7. Assessment of Follow-Up Check (P < 0.001)

Table 9. Review of Literatures for Initial Diagnosis

) PET KCCH* McGuirt Laubenbacher
Confirm Positive Negative Total 19983 1998 19954
Positive 21 3 24 14 451 25w
Negative 3 14 17 Sensitivity 95.2 % 83% 90 %

Total 24 17 41 Specificity 66.7 % 82 % 96 %

Agreement rate 85.4% *: 213 = 9(KOREA CANCER CENTER HOSPITAL, KCCH)

Sensitivity 87.5%

_ SpeCIﬁ-CIt-y 824% Table 10. Review of Literatures for Follow-Up Check
Positive Predictive Rate 87.5% KCCH* e s Lapela
Negative Predictive Rate 82.4% 199841 19974 19964 19954

199 284 124 159
Table 8. Diagnostic Rate of PET for Distant Metastasis Sensitivity 87.5% 90% 88% 88%
Distant Metastasis No. Diagnosis Diagnostic Rate Specificity 82.4% 83% 100% 86%
Lung 4 3 *: 2213 = 1(KOREA CANCER CENTER HOSPITAL, KCCH)
Bone 1 1 83.3%
Multiple Organ 1 1
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