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This prospective, nonrandomized, case-control study evalu-
ated the impact of 18F-FDG PET in staging untreated squa-
mous cell carcinoma of the buccal mucosa (BSCC) and com-
pared the results with CT/MRI and histopathology. Methods:
Between January 2002 and April 2004, 102 untreated BSCC
patients with cM0 (no evidence of distant metastatic focus on
chest radiograph, liver ultrasonograph, and bone scan) were
enrolled with either conventional work-up (CWU, n � 51) or
PET (CWU�PET, n � 51). All were monitored for at least 6
mo. The comparative diagnostic efficacies of PET and CT/
MRI were evaluated using the area under the receiver-oper-
ating-characteristic curve (AUC). The primary endpoint was
the percentage reduction in futile surgery (preoperative de-
tection of distant metastatic lesions). The secondary end-
point was the 2-y cumulative recurrence rate among study
participants (with PET) compared with that of comparable
control subjects (without PET). Results: Significant benefits
of PET compared with those of CT/MRI for BSCC patients
were in the detection of locoregional (AUC, 0.973 vs. 0.928;
P � 0.026), regional (AUC, 0.939 vs. 0.837; P � 0.026), and
level II (AUC, 0.974 vs. 0.717; P � 0.02) lymph nodes. Two
percent (1/51) of the patients experienced a reduction in futile
surgery in the CWU�PET group compared with 0% (0/51) in
the CWU group. However, no statistical difference was found
in the 2-y locoregional control rate between the CWU and the
CWU�PET groups. Conclusion: The role of 18F-FDG PET for
BSCC with cM0 is limited. Although PET is superior to CT/
MRI in identifying cervical nodal metastases, it does not
improve locoregional recurrence.
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Asian and Western populations have their own charac-
teristic disease spectra and cancer incidence. Thus, these
populations may have divergence and disparities in their
cancer pattern and priority of resource allocation. For ex-
ample, squamous cell carcinoma of the buccal mucosa
(BSCC), an aggressive oral cancer, is much more prevalent
in Central and Southeast Asia than in Europe and the United
States, where its occurrence is tied to the practice of betel
quid chewing and tobacco smoking (1,2). In Western soci-
eties, the 5-y overall survival rates for patients with primary
untreated BSCC is around 60% for cN0 and �50% for
cN1–cN2, despite significant medical and surgical advances
over the same period (3,4). This rate is �22% for those with
local or nodal recurrence, despite salvage therapy (3).

In Taiwan, even with the assistance provided by free-
flap reconstructions, tumor and nodal status are still the
important independent risk factors of overall survival and
locoregional relapse-free survival for BSCC. To date,
surgery is the mainstay of the primary treatment mode for
BSCC in Taiwan. Accurate preoperative staging of the
disease is very important for surgical planning. In the
past, CT and MRI were the standards used for staging
BSCC. These conventional images relied on certain cri-
teria, such as the nodal size and contrast-enhancement
pattern. Though displaying a high sensitivity due to their
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high spatial resolution, the techniques suffer from low
specificities of detection of nodal metastases for various
head and neck cancers (39% for CT and 48% for MRI)
(5–7). The need for a more accurate preoperative staging
for BSCC patients is pressing.

18F-FDG PET has entered a new phase of development
since a major technologic breakthrough in recent 10 y. Its
application in head and neck cancer has become one of the
standard imaging modalities in staging, restaging, treatment
planning, and monitoring of therapeutic efficacy (8–14).
With the additional help from PET, futile surgery can be
reduced in 6%–17% of head and neck cancer patients (15–
17). However, to our knowledge, there has not been a
prospective study to date addressing the impact of 18F-FDG
PET on untreated BSCC patients. BSCC is an endemic
cancer in Taiwan, with �100 untreated BSCC patients per
year in our hospital alone. Therefore, we conducted this
prospective study to understand the role of 18F-FDG PET in
the preoperative assessment of BSCC patients in a single-
institute hospital. In this study, we focused on the clinical
benefits of 18F-FDG PET in reducing futile surgery as well
as on improving locoregional recurrent control for BSCC
patients.

MATERIALS AND METHODS

Patients and Study Design
This prospective, nonrandomized, case-control study was ap-

proved by the institutional review board of the Chang Gung
Memorial Hospital (Taoyuan, Taiwan). Informed consent was
obtained from each enrolled patient. Between January 2002 and
April 2004, patients were divided into a conventional work-up
group (CWU) or a PET group (CWU�PET). Eligibility criteria for
CWU were a previously untreated BSCC with cM0, no contrain-
dications to and a willingness to undergo contrast-enhanced CT/
MRI, an unwillingness to pay for PET, and the presence of a
potentially curable disease for which curative intent surgery was
approved. Eligibility criteria for CWU�PET were a previously
untreated BSCC with cM0, no contraindications to and a willing-
ness to undergo contrast-enhanced CT/MRI and PET, a willing-
ness to pay for PET, and the presence of a potentially curable
disease and willingness to receive curative intent surgery. Patients
were ineligible if they already had distant metastasis before pri-
mary treatment, were medically or psychologically unfit to receive
curative intent surgical therapy, or had a history of other malig-
nancy, excluding basal cell carcinoma of the skin. Potentially
curable disease was defined as untreated BSCC without definite
evidence of distant metastasis.

As patients were being assessed for their eligibility, panendos-
copy, chest radiography, liver ultrasonography, whole-body bone
scanning, and head and neck CT/MRI scanning were performed.
cM0 was defined as no evidence of distant metastatic focus on
chest radiograph, liver ultrasonograph, and bone scan. All subse-
quently enrolled patients underwent a whole-body 18F-FDG PET
scan. All examinations were performed within 2 wk. The clinical
and pathologic staging was according to the 1997 criteria of the
American Joint Committee on Cancer. The average diameter of the
primary tumor was calculated from clinical inspection and results

of the head and neck CT/MRI. Histopathologic results were taken
as the gold standard of diagnostic accuracy for CT/MRI and PET.

CT/MRI Scan
CT was performed with the patient in the supine position with

contrast axial scans. Images were parallel to the ramus of the
mandible, from the skull base to the supraclavicular fossa with a
5-mm-thick contiguous section. A contrast coronal scan with a
3-mm-thick contiguous section was also obtained. In addition to
the soft-tissue window settings, we reconstructed all images with
bone algorithms. Patients underwent MRI with a 1.5-T unit (Vi-
sion; Siemens) using the spin-echo technique before and after
injection of gadolinium diethylenetriaminepentaacetic acid
(DTPA). A head coil was applied to examine the region from the
superior margin of the temporal lobe to the level of the hyoid bone.
A neck coil was used to examine the rest of the neck and the
supraclavicular fossa. Unenhanced T1-weighted images were ac-
quired in the sagittal and axial planes with a spin-echo 500/20
(repetition time/echo time, in ms) sequence with a 20-cm field of
view and a 192 � 256 matrix. Axial and coronal T2-weighted,
fat-suppressed fast-spin-echo images (3,000/85 [effective], 16
echo train length) were also obtained with 5 mm without an
interslice gap in the axial projection and 4 mm without an inter-
slice gap in the sagittal and coronal projections. After gadolinium
DTPA injection (0.1 mmol/kg of body weight), we obtained T1-
weighted, fat-suppressed axial, sagittal, and coronal sequences
sequentially, with parameters similar to those used before gado-
linium DTPA injection.

PET
The 18F-FDG used in the PET scans was produced by the

Institute of Nuclear Energy Research of Taiwan. All PET scans
were acquired with a dedicated PET system (ECAT EXACT HR�
PET camera; Siemens/CTI) using a full width at half maximum of
4.5 mm and a transaxial field of view of 15 cm. All patients fasted
for at least 6 h before PET. Diazepam (2 mg) was given before the
injection of 18F-FDG to reduce muscle uptake. After intravenous
injection of 370 MBq (10 mCi) of 18F-FDG, patients were kept at
rest in a quiet, dimly lit room for at least 40 min. Talking, walking,
and other physical activities were avoided to reduce muscle up-
take. Dual-phase PET was performed while patients were in the
supine position and along the central axis of the PET table.
Initially, seven 2-dimensional mode, sequential images, including
a 5-min emission scan and a 3-min transmission scan for each bed
position, from the head to the upper thigh were obtained over a
56-min period. After 3 h, the second-phase PET scan was per-
formed from the neck to the head for another 3 fields of view with
the same emission and transmission acquisition time. This required
a further 24 min. Transmission scans was performed by three
68Ge/68Ga rod sources to obtain attenuation corrections. Recon-
struction of transmission and emission scans used accelerated
maximum likelihood reconstruction. Maximum-intensity-projec-
tion images were viewed on a workstation that allowed simulta-
neous viewing of coronal, sagittal, and transverse planes as well as
a 3-dimensional rotation projection. The anatomic reference for
whole-body PET was the apex of the heart, circumference of the
liver, kidney, urinary bladder, and the bone marrow of the verte-
bral column. The standardized uptake value (SUV) was obtained
by analysis of the region of interest (ROI). The ROI was placed on
the emission image at the area of increased 18F-FDG uptake. The
location of the edge of the ROI was the contour for 75% of the
peak counts.
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Image Interpretation and Analysis
Two radiologists interpreted CT/MRI studies without knowl-

edge of the PET findings. Three experienced nuclear medicine
physicians who were unaware of the MRI findings interpreted the
PET studies individually by visual inspection of transverse, sagit-
tal, and coronal section scans. The SUV of the 18F-FDG uptake
was used as an accessory reference. Based on the intensity and the
anatomic region of the uptake, any uptake more than normally
interpreted as physiologic was identified and then scored on a
5-point scale: 0 � no abnormal uptake, 1 � benign, 2 � probably
benign, 3 � probably malignant, and 4 � definitely malignant
(18). A checklist of the distributions of tumor extension, nodal
spread, and distant metastasis was recorded accordingly. Grades 3
and 4 were considered to be positive results. Any initial difference
of opinion was solved by consensus.

Outcome Determination and Data Analysis
Results of PET, CT/MRI, and clinical examinations were dis-

cussed jointly by the head and neck research team, consisting of
the nuclear medicine physicians, head and neck radiologists, head
and neck surgical oncologists, medical oncologists, and radiation
oncologists. To determinate whether there were unexpected con-
tralateral cervical malignant nodes or distant metastasis on the
basis of the combined reading of PET and CT/MRI, we also
recorded the same checklist together and resolved any discordance
by consensus. Relevant information was obtained from a thorough
review of all relevant records and discussion among the members
of the research team. Postoperative histologic examination of
primary tumors and lymph nodes in the neck dissection specimens
provided the diagnostic gold standard. The neck dissection spec-
imens were labeled precisely by the surgeon according to the neck
levels dependent on the imaging-based nodal classification used in
the interpretation of PET and CT/MRI. On the basis of the histo-
logic findings, PET results were classified as true-positive, true-
negative, false-positive, or false-negative. To assess the efficacy of
PET to conventional images, we compared the area under the
curve (AUC) between those with head-and-neck CT/MRI only and
those with CT/MRI plus whole-body PET.

Adjuvant Treatment
According to the consensus and treatment guideline for the head

and neck oncology group, adjuvant radiotherapy (RT) was deliv-
ered to the patients with pathologically stage T4 or N1 without
node extracapsular spreading (ECS) or to those patients with close
resection margins (�5 mm). Concomitant chemoradiotherapy was
prescribed for the patients with node extracapsular spreading, �1
node metastasis, or positive resection margins. The radiation treat-
ment portal included the primary tumor bed with general margins
and the 1–2 levels beyond pathologically positive neck nodes
above the clavicle for 46–50 Gy and then decreased the RT field
to include the tumor bed with close margins and a pathologically
positive node area to total 60–66 Gy. The radiation was delivered
at 2 Gy per fraction and 5 fractions per week and by a 3-dimen-
sional conformal radiation technique. The chemotherapy given
was cisplatin-based regimens administered every 1 to 2 wk during
RT in the outpatient clinic.

Clinical Characteristics of Study Participants and
Comparable Control Subjects

Information prospectively recorded for both comparable and
study cohorts included age at initial diagnosis, sex, histologic type
and grade of differentiation at initial diagnosis, TNM stage, type of

primary treatment, adjuvant therapy use, results of all biopsies,
pattern of recurrence, evidence (histologic, radiographic, or clini-
cal) and site(s) of disease progression after salvage therapy, and
status (alive or dead, with or without recurrence) at the date of the
last follow-up. PET results, including the SUV and the visual score
for each site, and information on the treatment plan before and
after PET were recorded prospectively for the study cohort.

Statistical Analysis
The study was a safety and efficacy open-labeled trial. The

primary endpoint was the percentage reduction of futile surgeries
(to detect distant metastatic lesion(s) preoperatively). The second-
ary endpoint was the relative benefit in terms of a 2-y cumulative
recurrence rate between study patients (with PET) and comparable
control subjects (without PET). At the time of the protocol design,
toxicity related to guided biopsy or curative intent surgery was to
be measured using the National Cancer Institute Common Toxicity
Criteria for Adverse Events version 3.022. A visual score of 3 or
4 was considered to be positive in calculations of sensitivity,
specificity, and accuracy, and scores of 0–2 were considered to be
negative. The AUC using the receiver-operating-characteristic
(ROC) curve was used to calculate the additional benefit of PET to
MRI (19). When applicable, the �2 test was used to examine
differences in clinical covariates between groups. Recurrent-free
survival curves were plotted according to the Kaplan–Meier
method and the log-rank test was used to evaluate the significance
of the differences between the curves (20). All P values presented
are 2-sided.

RESULTS

Patient Characteristics
The flow chart of the study is presented in Figure 1.

Between January 2002 and April 2004, 114 consecutive
untreated BSCC patients with cM0 planning to have surgi-
cal treatment were enrolled. Fifty-eight patients were as-
signed to the CWU group and 56 were assigned to the
CWU�PET group. Seven patients were subsequently ex-
cluded from the CWU group due to incomplete MRI data
(n � 4) or their loss during follow-up (n � 3). In the
CWU�PET group, 5 patients were excluded due to incom-
plete MRI data (n � 4) or their loss during follow-up (n �
1). The resulting study population was 102 untreated BSCC
patients (51 for CWU and 51 for CWU�PET).

The enrolled patients were further divided according to
their clinical stage of disease progression, since early stages
(I and II) are highly curable and treatable by surgery or RT
alone with late stages (III and IV) having a relatively poor
prognosis, with treatment typically comprised of surgery
followed by RT or concurrent chemoradiation therapy (21–
23). The characteristics of the study group (n � 51) and the
comparable group (n � 51) are listed in Table 1. We
performed neck dissection in almost all patients. The neck
dissection area was determined by clinical and image find-
ings. Usually we performed supraomohyoid neck dissection
in clinically negative and image-negative neck patients and
modified neck dissection in positive neck node patients.
Forty-nine patients with PET received neck dissection;
among them, the extension of the neck dissection field was
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changed in 3 patients because PET findings suggested level
IV nodal metastases in 2 patients and contralateral nodal
metastases in the other one. However, these PET findings
proved to be pathologically negative. No significant differ-
ences between the age at initial diagnosis, sex, histology,

TNM stage, and mode of primary treatment were evident.
All patients were monitored for at least 6 mo, with a median
follow-up time of 16.5 mo.

Diagnostic Benefit of 18F-FDG PET Compared
with CT/MRI

Figure 2 depicts the nodal metastatic pattern in the 51
CWU�PET patients. Our results demonstrated that either
CT/MRI alone or combined PET and CT/MRI detected all
primary tumors. Twenty-five patients (49%) had nodal me-
tastases and 26 were N0. Level I was the most common site
for nodal metastases (25/25, 100%), followed by level II

FIGURE 1. Trial profile. CCRT � concur-
rent chemotherapy and radiation therapy.

TABLE 1
Clinical Characteristics of BSCC Patients: Those With

(n � 51) and Without (n � 51) PET

Clinical characteristic

PET

PWith Without

Age (y)
�40 5 (10) 9 (18) 0.389
�40 46 (90) 42 (82)

Sex
M 49 (96) 50 (98) 1.000
F 2 (4) 1 (2)

Cell type
WD SCC � MD SCC 48 (94) 44 (86) 0.318
PD SCC 3 (6) 7 (14)

AJCC c-stage
I–II 15 (29) 16 (31) 1.000
III–IV 36 (71) 35 (69)

AJCC p-stage
I–II 14 (27) 16 (31) 0.661
III–IV 37 (73) 35 (69)

Mode of primary treatment
With free-flap reconstruction 46 (90) 48 (94) 0.715
Without free-flap

reconstruction 5 (10) 3 (6)
With neck dissection 49 (96) 46 (90) 0.436
Without neck dissection 2 (4) 5 (10)
Surgery 19 (37) 24 (49) 0.230
Surgery � RT/CCRT 32 (63) 27 (51)

WD � well differentiated; SCC � squamous cell carcinoma;
MD � moderately differentiated; PD � poorly differentiated;
AJCC � American Joint Committee on Cancer; c-stage � clinical
stage; p-stage � pathologic stage; CCRT � concurrent chemora-
diation therapy.

Data are expressed as number (%) with and without PET.
FIGURE 2. Distribution of lymphadenopathy in 51 BSCC pa-
tients with nodal metastasis.
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(8/25, 32%), level III (4/25, 16%), level IV (2/25, 8%), and
a retropharyngeal lymph node (1/25, 4%). Only 1 patient
(4%) displayed nodal metastases to both ipisilateral and
contralateral sites at level II. According to the histopatho-
logic examinations, 5 nodes were missed by CWU�PET.
Two were at level I, 1 was at level II, 1 was at level III, and
1 was at level IV. All were intranodal tumor deposits,
ranging from 2 to 6 mm. In addition, 9 nodes were false-
negative on CT/MRI but true-positive on PET (1 was at a
retropharyngeal lymph node, 4 were at level I, 2 were at
level II, 1 was at level III, and 1 was at level IV) and 1 node
was true-positive on CT/MRI but false-negative on PET
(level I).

A benefit of an imaging method means identification of
tumor involvement at the primary site or of a lymph node.
In this study, we found a significant benefit of the combi-
nation of 18F-FDG PET and CT/MRI over head and neck
CT/MRI alone for BSCC patients in the overall assessment
of the primary sites and the neck (AUC, 0.973 vs. 0.928;
P � 0.026) as well as in assessing the regional nodes (AUC,
0.939 vs. 0.837; P � 0.026) and the level II nodes (AUC,
0.974 vs. 0.717; P � 0.02). However, the combination of
18F-FDG PET and CT/MRI did not significantly increase the
sensitivity and specificity of CT/MRI in level I (88% vs.
76%, P � 0.375; 92% vs. 81%, P � 0.25) (Figs. 3 and 4)
and the sensitivity in level III (75% vs. 50%, P � 1.0; 98%
vs. 98%, P � 1.0) (Table 2).

Benefits of PET for BSCC Staging
Ten BSCC patients had locoregional recurrence. Of

these, 6 were in the CWU�PET group and 4 were in the
CWU group. Seventeen of the total number of BSCC pa-
tients had distant metastases at the time of the last follow-
up. Of these, 7 were in the CWU�PET group and 10 were
in the CWU group. In the CWU�PET group, only 1 patient
was observed to have distant metastasis (lung) preopera-
tively by use of PET. There was no significant difference of
the 2-y locoregional control between the CWU�PET group
(86%) and the CWU group (87%) (P � 0.4421) (Fig. 5).

DISCUSSION

BSCC is an endemic carcinoma in regions of Central and
Southeast Asia, including Taiwan. Both metastatic status
(M0 vs. M1) and nodal status (N0 vs. N�) strongly influ-
ence the survival in BSCC patients and prelude a compar-
atively worse prognosis (3,24,25). When distant metastasis
is detected preoperatively, appropriate palliation instead of
primary tumor excision or neck dissection is indicated.
Therefore, a decision regarding curative or palliative treat-
ment is crucial for untreated BSCC patients.

18F-FDG PET has potential in decreasing unnecessary
surgery in cases of head and neck cancer where lesions have
already metastasized (15–17). Distant metastases or second-
ary tumors can be found in 9%–12% of European patients
with an average age of �60 y (15). Given that the tumor
biology of BSCC in Asia may be different from that of
European patients for different etiologies and different age
groups (26), we were interested in evaluating the potential
of 18F-FDG PET for BSCC patients with cM0. In the present
prospective study, 7 (14%) BSCC patients in the
CWU�PET group had distant metastasis at the time of their
last follow-up. Of these, only 1 patient was found to have
lung metastases by PET preoperatively. The low rate of
preoperative PET detection may have been due to the un-
detectably small size of the distant metastatic lesions. Al-
ternately, distant metastasis may not have been present
initially, with dissemination occurring coincident with the
surgery or secondarily to local or locoregional recurrence.
In the CWU�PET group, 29% (2/7) patients already had
local (n � 1) or locoregional (n � 1) recurrence before their
distant metastases. This implies that the contribution of PET
for the early detection of distant metastatic lesions for
BSCC patients might be limited.

For nodal status, BSCC is believed to occur less fre-
quently than that for other oral cavity cancers with an
incidence of 16%–28% (3,27,28), although the incidence

FIGURE 4. A 51-y-old man who presented with left buccal
cancer, T2 N0 M0. (A) Transaxial T2-weighted MR image reveals
2 benign neck lymph nodes at bilateral level IB (arrows). Two
equivocal neck nodes are also noted, posterior to submandib-
ular glands of level II (arrowheads). (B) Corresponding 18F-FDG
PET image at same level reveals faintly 18F-FDG–avid lesions
(arrow and arrowheads), which supported neck nodes being
benign. Histopathologic examination was negative after neck
dissection. He was well 1 y after surgery.

FIGURE 3. A 52-y-old patient with left buccal cancer, T3 N2b
M0. (A) Transaxial T2-weighted MR image reveals enlarged
neck lymph node at left level IB (arrow). (B) Transaxial 18F-FDG
PET image shows 18F-FDG–avid lesion at same level (arrow).
Subsequent nodal dissection showed a metastatic node at level
IB.
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may be up to 50% in people �35 y old (29). In contrast, we
observed an incidence of cervical nodal metastases for
BSCC patients of 49%, with most of these cases involving
patients �35 y old. This result implies that even with the
same histopathology, a different tumor biology is manifest

in characteristic and variant disease spectra and cancer
patterns. The presently observed incidence of nodal metas-
tases was higher in our Taiwanese patients than that found
in Indian patients (22), despite similar pathology in the 2
populations. It is conceivable that with similar etiologies,
differences in tumor biology exist (26).

18F-FDG PET is helpful to CWU in the primary staging
of head and neck cancer patients (8,9). Considering the
different tumor biology of BSCC from other head and
neck cancers, we sought to further understand the poten-
tial benefit of 18F-FDG PET to CWU in BSCC. Our
results demonstrate that either CT/MRI or combined PET
and CT/MRI can detect all primary tumors. However, in
the detection of metastatic lesions to cervical nodes, 15%
of the node lesions were missed using PET and CT/MRI.
Careful analysis of these false-negative nodes revealed
that, although all had high glucose transporter I expres-
sion, the tumor size (2– 6 mm) may well have been too
small to be detected by PET. Moreover, once cervical
nodal metastasis occurred, level I was the most common
site. Thus, detection of the cervical nodal form by either
MRI or PET/CT should warrant examination of level I
nodes.

TABLE 2
Results of 18F-FDG PET on 51 BSCC Patients in Head and Neck Region

Site
FN
(n)

TP
(n)

TN
(n)

FP
(n)

Sensitivity Specificity Accuracy

AUC P% 95% CI (%) % 95% CI (%) % 95% CI (%)

Main
CT/MRI 0 51 0 0 100 — 100
18F-FDG PET � CT/MRI 0 51 0 0 100 — 100

Retropharyngeal LN 0.089
CT/MRI 1 0 50 0 0 100 98 90–100 0.500
18F-FDG PET � CT/MRI 0 1 50 0 — 100 100 1

Level I LN 0.290
CT/MRI 6 19 21 5 76 55–91 81 61–93 78 65–89 0.853
18F-FDG PET � CT/MRI 3 22 24 2 88 69–98 92 75–99 90 79–97 0.915

Level II LN 0.020
CT/MRI 4 4 38 5 50 16–84 88 75–96 82 69–92 0.717
18F-FDG PET � CT/MRI 1 7 39 4 88 47–100 91 78–97 90 79–97 0.974

Level III LN 0.110
CT/MRI 2 2 46 1 50 7–93 98 89–100 94 84–99 0.729
18F-FDG PET � CT/MRI 1 3 46 1 75 19–99 98 89–100 96 87–100 0.981

Level IV LN 0.440
CT/MRI 2 0 49 0 0 100 96 87–100 0.490
18F-FDG PET � CT/MRI 1 1 49 0 50 1–99 100 98 90–100 0.730

Level V LN
CT/MRI 0 0 50 1 — 98 90–100 98 90–100
18F-FDG PET � CT/MRI 0 0 51 0 — 100 100

Total LN 0.026
CT/MRI 15 25 254 12 63 46–77 96 92–98 91 87–94 0.837
18F-FDG PET � CT/MRI 6 34 259 7 85 70–94 97 95–99 96 93–98 0.939

Total lesions 0.026
CT/MRI 15 76 254 12 84 74–91 96 92–98 92 89–95 0.928
18F-FDG PET � CT/MRI 6 85 259 7 93 86–98 97 95–99 96 94–98 0.973

FN � false-negative; TP � true-positive; TN � true-negative; FP � false-positive; CI � confidence interval; LN � lymph node.

FIGURE 5. Kaplan–Meier plots of locoregional control ac-
cording to PET use for untreated BSCC.
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Locoregional recurrence is a serious issue for BSCC. In
our experience, most recurrent tumors are advanced and
unresectable. Therefore, locoregional failure becomes the
major cause of death for BSCC patients. 18F-FDG PET is
useful for primary head and neck cancer patients in treat-
ment planning (8,9). The impact of 18F-FDG PET in locore-
gional control of BSCC is poorly defined. In our histologic
records, although the 5-y overall survival for treated BSCC
patients is relatively high (68%), the 3-y overall survival for
those with either recurrence at local or nodal sites is lower
(30%), even with salvage therapy. Presently, we have found
that 18F-FDG PET is of no benefit in improving local or
locoregional control compared with that of the comparable
control group. There are 2 possible reasons. First, �90% of
the BSCC patients in our group had free-flap–based recon-
struction for radical tumor excision. Second, 96% of our
BSCC patients had neck dissection. In the present study,
93.3% (14/15) of false-negative nodes, either on CT/MRI or
PET, were at the neck region (level I to level IV) and could
be removed by neck dissection. The other node at the
retropharyngeal region could be removed by radical tumor
dissection. Therefore, in this study, the curative treatment
planning (a contralateral neck lymph node metastases iden-
tified by PET) was changed for only 6% (3/49) of the
patients.

CONCLUSION

In comparison with comparable control subjects, 18F-
FDG PET has a limited contribution in avoiding futile
surgery. Although 18F-FDG PET improves the capability of
CT/MRI in identifying cervical nodal metastases, 18F-FDG
PET does not improve locoregional recurrence in BSCC
patients.
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