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Super-selective intra-arterial high-dose chemotherapy has attained excellent results as a 

pre-operative treatment for head and neck cancers [1, 2]. Recently, near-infrared (NIR) imaging 

has enabled us to repeatedly record images of the perfusion area of an artery, because NIR 

imaging is a low-invasive procedures with no risk from irradiation. We report a case of 

squamous cell carcinoma on the lower lip successfully treated with super-selective intra-arterial 

high-dose cisplatin infusion (SIHCI) under the guidance of NIR imaging. 

 

The patient was a 76-year-old male with a nodular lesion on the lower lip. One year before his 

initial visit to us, he noticed the nodule. The lesion had gradually enlarged and a tumor biopsy at 

a previous clinic had led to the diagnosis of invasive squamous cell carcinoma. At his initial visit, 

a verrucous reddish tumor of 3.0 x 1.7 cm with a partially erosive surface was seen on the right 

side of the lower lip (figure 1A). The cervical lymph nodes were not palpable, and computed 

tomography (CT) scans revealed no metastatic lesions anywhere on the body. 

 

It was thought that total tumor resection would result in functional defects of the mouth, and the 

patient’s severe mandibular gingivitis did not allow for radiation therapy. Thus, after receiving 

Institutional Review Board approval, we treated the tumor with SIHCI followed by total 

resection. First, we made a preauricular incision and inserted a catheter from the right 

pre-auricular area into the right superficial temporal artery. Under radioscopic observation, we 

indwelled the catheter in the facial artery. Then, from the catheter in the facial artery, we injected 

indocyanine green (ICG) (Daiichi Pharmaceutical, Tokyo, Japan). The ICG was visualized using 

the Photo Dynamic Eye fluorescence imaging system (Hamamatsu Photonics, Japan), which 

included a small charge-coupled-device camera with an integrated NIR LED light source. We 

confirmed the expected infiltration area of injected anticancer agents from the visualized 

infiltration area of the injected ICG (figure 1D-G). The chemotherapy regimen consisted of 

intra-arterial infusion of 100 mg/m2 cisplatin per week for total of 5 weeks. At the infusion of 

cisplatin, sodium thiosulfate was also administered in order to neutralize the systemic effects of 

cisplatin. 

 

After the five intra-arterial infusions of cisplatin (5 weeks), the tumor completely regressed 

clinically (figure 1B). We performed an excisional biopsy of the area in which the tumor was 

observed before the chemotherapy and histopathologically confirmed that the tumor had 

completely regressed. The resection area was much smaller than the resection area that would be 
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expected for wide total resection without chemotherapy. Five years has passed since the surgical 

operation, and neither local recurrence nor metastasis has been observed (figure 1C). 

 

Generally, super-selective intra-arterial chemotherapy is a powerful tool for the treatment of 

malignant tumors, because a high concentration of antitumor agents can be achieved in the tumor 

tissue without serious systemic complications [3, 4]. SIHCI was reported to achieve high tumor 

response rates with low systemic toxicity in patients with head and neck cancers [1, 2]. In 

patients treated with SIHCI, the incidence of systemic toxicity is relatively low [5]. SIHCI can be 

applied to elder patients, and protocols of frequent cisplatin infusions weekly or bi-weekly are 

available [5]. 

 

Recently, NIR imaging with ICG has enabled visualization of the blood and lymphatic flow in 

the patient’s tissue [6, 7]. More recently, significant improvements in super-selective 

intra-arterial chemotherapy have been obtained by using ICG NIR imaging for the treatment of 

head and neck cancers and oral cancers [7-9]. ICG NIR imaging can be performed repeatedly 

because it does not cause radiation exposure, although the NIR imaging procedures entail a risk 

of air embolism and thrombosis leading to cerebrovascular disorders. Thus, by using ICG NIR 

imaging, we visualized and confirmed the infusion areas of chemotherapeutic agents frequently, 

not only at the initial catheter insertion, but also before the infusion treatments. It is extremely 

beneficial for us to know the positional relation between the infusion areas of injected cisplatin 

and the target tumor during SIHCI periodically. The present case clearly indicates that ICG NIR 

imaging contributes to secure and effective SIHCI for primary cutaneous malignant tumors, 

although there is insufficient data for a comparison of local tumor control rates between SIHCI 

and other conventional treatments. 
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Figure legends 
 
Figure 1. Clinical features of the patient before and after treatment, and ICG NIR imaging of 
super-selective intra-arterial infusion. A) A verrucous tumor on the right side of the lower lip at 
the patient’s initial visit. B) After SIHCI, the tumor has completely regressed clinically. C) Five 
years after resection of the tumor regression area and reconstruction operation, no recurrence of 
the tumor is seen. D-G) Chronological changes in perfusion areas from super-selective 
intra-arterial infusion, as demonstrated by ICG NIR imaging. Before ICG injection (D). After 
ICG injection (E-G). ICG reached the tumor lesion on the lower lip (E). Then, the ICG 
infiltrated from the lower lip to the upper lip and the nose (F) and reached the upper lip and the 
cheek below the nasolabial fold (G). 
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