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Abstract
We experienced a case of oral squamous cell carcinoma of the mandible with scattered distant
metastases. After neoadjuvant chemoradiotherapy, the patient underwent segmental resection of
the right mandible and right radical neck dissection. Surgical specimens confirmed remarkable
nodal metastases. Unfortunately, the patient experienced a rapid fatal outcome, and numerous
distant metastases were detected on autopsy. Moreover, postoperative 18F-fluorodeoxyglucosepositron emission tomography/computed tomography detected systemic distant metastases in
this case. In our opinion, the use of preoperative FDG-PET/CT should be considered for patients
with suspected poor prognoses.
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1. Introduction
Distant metastases of oral squamous cell carcinoma (OSCC) significantly affect treatment planning and patient
survival rates [1]; thus, accurate staging is critical. Imaging with 18F-fluorodeoxyglucose-positron emission tomography/computed tomography (FDG-PET/CT) not only provides information on tissue metabolism, but also
has been successfully used to evaluate OSCC [2]-[4]. Without preoperative imaging, tumor staging may sometimes be underestimated. Here, we report a case of OSCC with scattered distant metastases detected by FDGPET/CT 3 weeks after surgery.
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2. Case Presentation

A 60-year-old man presented with complaints of dull pain, nerve paralysis, and swelling of the right molar region of the mandible, which had persisted for 3 months. An ulcer-formed depression was found in the right
mandibular molar (Figure 1(a), Figure 1(b)). CT revealed severe bone destruction of the mandible beyond the
mandibular canal (Figure 1(c), Figure 1(d)) and 1 enlarged cervical lymph node with central necrosis (Figure
1(e)). Although the lungs were also evaluated by CT, no abnormality was found. To evaluate the presence or
absence of distant metastases in greater detail, we recommended FDG-PET/CT; however, the patient refused
because of the high cost.
A diagnosis of squamous cell carcinoma (SCC) was made by biopsy. The degree of tumor differentiation was
poor, and vascular invasion was seen in the connective tissue near the primary tumor (Figure 2(a), Figure 2(b)).
After preoperative neoadjuvant radiotherapy (Σ40 Gy/20 fr/29 days) and chemotherapy (TS-1 at 100 mg/day)
for 2 months, a second CT was performed. No changes were observed with regard to the primary tumor and cervical lymph nodes. Three weeks after the second CT, the patient underwent segmental resection of the right

Figure 1. Clinical and computed tomography (CT) findings at initial
medical examination. A large soft tissue defect was present in the molor
of the right mandible, but a tumor mass was unable to be detectable because tumor grew inwardly (a), (b). On the dental CT image, bone destruction exceeds the mandibular canal and reaches around the inferior
margin of the mandible (c). On the axial image of contrast-enhanced CT,
the tumor mass, including air space, is observed in the mandible. Marked
destruction of the cortical bone is observed around the tumor (d). A
swollen lymph node is detected at level 2, with a short diameter of over
10 mm (e).
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Figure 2. Histopathological findings of the specimens by biopsy and autopsy. Preoperative biopsy of the oral cavity shows scattered tumor cells
with poor differentiation (a). The tumor cells invaded the lymph ducts
(arrow (a); magnification indicated by arrow (b)). Surgical biopsy shows
the aggressive influence of radiological therapy (c). In the cervical lymph
node, the tumor cells exhibits capsular spread (d).

mandible and right radical neck dissection.
Because of the effects of additional chemotherapy, we were unable to determine the degree of tumor differentiation by histopathological examination (Figure 2(c)). The resection margin of the primary tumor was free of
malignancy. Surprisingly, although preoperative CT detected only 1 positive lymph node, all 71 dissected nodes
were histopathologically positive, and approximately 90% had a diameter < 4 mm. Furthermore, almost half of
these metastatic nodes (34/71) showed extracapsular spread (Figure 2(d)). Shortly after surgery, the patient
complained of headache and pain in the right shoulder. Thus, 20 days after surgery, FDG-PET/CT was performed, revealing abnormal FDG accumulation in multiple bones and distant organs (Figure 3). On postoperative day 29, he complained of difficulty breathing and subsequently died. An autopsy confirmed peritoneal dissemination and multiple widespread metastases. The autopsy confirmed that the abnormal FDG accumulations
in the spleen, thyroid, adrenal gland, and pancreas were indicative of metastases. Distant metastases in the heart,
stomach, and liver, which were undetectable by FDG-PET/CT, were also confirmed by autopsy.

3. Discussion
Distant metastases occur in 4.2% - 23.8% of head and neck SCC cases [5]. The lung is the most common site of
distant metastases (66% of cases), followed by bone (22%), liver (10%), skin, mediastinum, and bone marrow.
In previous studies, autopsy confirmed distant metastases in 57% of patients with head and neck SCC [5].
In describing CT criteria, Brekel et al. noted that nodal lymph nodes with a minimal axial diameter of ≥11
mm in the subdigastric region or ≥10 mm in other lymph node-containing regions were considered metastatic
cancer [6] [7]. In this case, although only 1 metastatic lymph node was detected at the level 2 region by preoperative CT, all dissected nodes were confirmed to have metastasis by histopathological examination. While the
disease might have progressed rapidly in 3 weeks, we observed no changes in the neck within this period. Concerning the distant metastases, the autopsy showed only small lesions in the lung but multiple large lesions in the
heart. Cardiac metastases from OSCC are rare and have seldom been reported in the literature [8]. Thus, the
route of tumor spread and pathophysiology of this case may differ from general OSCC.
PET imaging demonstrates physiologic processes [9], while the combination of PET/CT simultaneously depicts both functional and morphologic information [10] [11]. Veit-Haibach et al. reported that combined PET/CT
proved to be more accurate in assessing overall TNM-stage than CT and PET + CT [3]. However, few reports
have compared the findings of PET/CT with those of autopsy. In this case, the autopsy was performed only 10
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Figure 3. Positron emission tomography/computed tomography (PET/CT)
performed 2 weeks after surgery. Scattered metastases are observed in
the anterior and coronal PET maximum intensity projection (MIP) images (a). A transverse PET image depicts hot spots at the right skull base
and right scapula (arrowhead in (b), (d)), which corresponds to bone absorption on the CT axial image (arrowhead in (c), (e)).

days postmortem; thus, an accurate comparison was possible. We found that the diagnosis made by PET/CT was
almost consistent with that made by autopsy. However, the metastases in the heart, liver, and lungs were detected only by autopsy. It is still controversial whether PET/CT should be routinely applied for OSCC treatment
planning. Lonneux et al. reported that adding preoperative FDG-PET for conventional staging improved TNM
classification and altered the management of 13.7% of patients [2]. In this case, treatment planning may have
changed if preoperative FDG-PET/CT was used. Certain clinical or histopathological findings are known to be
important prognostic factors and predictors of lymph node metastasis in neck SCC. Michikawa et al. reported
that lymphatic vessel invasion was significantly correlated with lymph node metastasis, and blood vessel invasion was also significantly associated with recurrence and poor prognosis [12]. In this case, prominent vascular
invasion was found around the primary tumor. In our opinion, the use of preoperative FDG-PET/CT should be
considered for patients with suspected poor prognosis.
However, further investigation of the appropriate application and timing of FDG-PET/CT for OSCC patients
is necessary.
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