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Clinical Significance of FDG PET-CT Scan at 12 Weeks after Curative Radiation Therapy
in Patients with Head and Neck Cancer
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= Abstract =

Background/Objectives: To evaluate clinical significance of FDG PET-CT for detection of residual cancer cells after
curative radiation therapy or chemoradiotherapy for patients with squamous cell carcinoma (SCC) of Head and Neck

Materials & Methods: A retrospective analysis of patients with SCC of Head and neck with curative radiotherapy
or chemoradiotherpy between June 2011 and Jan. 2019 was performed. Sixty patients were treated with Intensity-modu-
lated radiotherapy (IMRT). The Metabolic responses were evaluated on the post-treatment FDG PET-CT at 12
weeks after curative radiotherapy completion.

Results: Median follow up was 51.5 months (3-102). The overall survival (OS), disease free survival (DFS),
local control rate (LCR), and Distant metastasis free survival (DMFS) at 5 years were 80.5%, 80.1%, 87.7% and
89.1%. Metabolic CR was found in 43 (71.7%) and partial metabolic response (PR) was noted in 17 (14.6%).
Metabolic CR was significantly correlated with OS, DFS, LCR, and DMFS. On multivariate analysis, Metabolic
CR remained significant for DFS and LCR.

Conclusion: Metabolic CR on post-radiotherapy FDG PET-CT is highly predictive of increased DFS and LCR
in patients with head and neck cancer.
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Table 1. Patients Characteristics
Variables n (%)

Sex

Male 53 (88.3)

Female 7 (11.7)
Age

Above 60 35 (58.3)

Below 60 25 (41.7)
EOCG status

0 7 (11.7)

1 48 (80.0)

2 5 (8.3)
Clinical T category

cTl 9 (15.0)

cT2 20 (33.3)

cT3 22 (36.7)

cT4 9 (15.0)
Clinical N category

cNO 10 (16.7)

cNI1 10 (16.7)

cN2 39 (65.0)
Treatment Response (CT response)

CR 43 (71.7)

PR 17 (28.3)

PD 0 (0.0)
Metabolic Response (PET-CT response)

CR 43 (71.7)

PR 17 (28.3)

PD 0 (0.0)
HPV infection

positive 15 (25.0)

negative 9 (15.0)

unknown 36 (60.0)

* based on AJCC 7 criteria.
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Fig. 1. Treatment outcomes. (A) Overall survival rate. (B) Disease free survival rate. (C) Local control free survival rate. (D) Distant

metastasis free survival rate.
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Fig. 2. Treafment outcomes according fo metabolic response (PET-CT response). (A) Overall survival rate. (B) Disease free survival
rate. (C) Local control free survival rate. (D) Distant metastasis free survival rate.
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Fig. 3. Treatment outcomes according to treatment response (CT response). (A) Overall survival rate. (B) Disease free survival
rate. (C) Local control free survival rate. (D) Distant metastasis free survival rate.
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Table 2. Multivariate analysis showing the relative risk for (A) overall survival, (B) disease free survival, (C) local recurrence free
survival and (D) distant metastasis free survival

p-value Exp (B) Cl 95%
A. Multivariate analysis (Overall survival)
Sex 0.987 0.000 0.000
ECOG status 0.004 20.346 2.656-155.830
Age (above 60) 0.331 2.027 0.487-8.428
T Stage 0.010 4.170 1.402-12.400
N stage 0.476 1.139 0.577-3.246
Metabolic response (PET-CT) 0.144 0.374 0.100-1.398
Treatment response (CT) 0.263 3.591 0.384-33.615
B. Multivariate analysis (Disease free survival)
Sex 0.987 0.000 0.000
ECOG status 0.040 5.738 1.080-30.493
Age (above 60) 0.421 0.504 0.095-2.680
T Stage 0.241 1.797 0.675-4.788
N stage 0.217 0.572 0.236-1.387
Metabolic response (PET-CT) 0.008 0.137 0.032-0.592
Treatment response (CT) 0.258 3.850 0.372-39.841
C. Muttivariate analysis (Local recurrence free survival)
Sex 0.988 0.000 0.000
ECOG status 0.081 5.465 0.810-36.886
Age (above 60) 0.529 0.516 0.065-4.062
T Stage 0.178 2.305 0.684-7.772
N stage 0.420 0.648 0.226-1.858
Metabolic response (PET-CT) 0.020 0.132 0.024-0.722
Treatment response (CT) 0.603 1.921 0.165-22.397
D. Mutltivariate analysis (Distant metastasis free survival)
Sex 0.992 0.000 0.000
ECOG status 0.222 14.574 0.199-1069.946
Age (above 60) 0.691 0.530 0.023-12.150
T Stage 0.555 1.784 0.261-12.197
N stage 0.107 0.110 0.007-1.610
Metabolic response (PET-CT) 0.063 0.014 0.000-1.260
Treatment response (CT) 0.965 641.409 0.000-118.409
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