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Abstract

Purpose Fixed bulky nodal disease in patients with head and neck cancer of unknown primary (HNCUP) remains difficult to
treat. This retrospective study evaluated the therapeutic efficacy of selective intra-arterial chemoradiotherapy with docetaxel
and nedaplatin for fixed bulky nodal disease in HNCUP.

Methods Data from seven consecutive patients with fixed bulky nodal disease in HNCUP who had undergone selective
intra-arterial chemoradiotherapy were analyzed. Whole pharyngeal mucosa and all bilateral nodal areas were irradiated (total
dose 50 Gy), and bulky nodal lesions were provided an additional 20 Gy. Intra-arterial chemotherapy used a combination
of nedaplatin (80 mg/rnz) and docetaxel (60 mg/mz). Outcome measures were local control, disease-free survival, overall
survival, and adverse events. Statistical analyses were performed using the Kaplan—-Meier method.

Results Median follow-up period was 24 months (range 9—-64). All patients had extracapsular extension (N3b) on imaging
and clinical findings. Symptoms due to bulky disease were neck discomfort (100%), tumor bleeding (43%), tracheal obstruc-
tion (14%), and carotid sinus syndrome (28%). Median value for maximum diameter of cervical disease was 84 mm (range
70-107), and 3-year local control, disease-free survival, and overall survival rates were 100, 54, and 64%, respectively. Symp-
toms due to bulky disease disappeared in all patients after intra-arterial chemoradiotherapy. Grade 4 leukopenia occurred in
two patients (28%) as an acute adverse event. No other serious acute adverse events were observed.

Conclusion Selective intra-arterial chemoradiotherapy with docetaxel and nedaplatin can potentially achieve both favorable
local control and survival in in HNCUP with fixed bulky nodal disease.

Keywords Head and neck cancer of unknown primary - Cervical lymph node metastasis - Extracapsular extension - Intra-
arterial chemotherapy - Radiotherapy

Introduction

Head and neck cancer of unknown primary (HNCUP) rep-
resents about 2—7% of all head and neck squamous cell
carcinomas [1, 2], and its optimal treatment is still contro-
versial because no therapeutic strategy has been validated
by prospective studies. The current National Comprehen-
sive Cancer Network clinical practice guides [3] recom-
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mend management of stage IV (N2 or N3) HNCUP using
a combination of neck lymph node dissection and subse-
quent postoperative radiotherapy with/without systemic
chemotherapy. However, neck dissection is often difficult to
perform in advanced fixed bulky nodal disease (e.g., inva-
sion of the carotid artery or the trachea), which can also be
refractory to systemic chemotherapy. Further, the ability of
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radiotherapy to eradicate tumors decreases as the tumor size
increases, and local tumor control is dismal for bulky tumors
(> 8 cm), even with dose escalation [4, 5]. Local symptoms
of fixed bulky nodal disease include chronic oozing, bleed-
ing and stench from ulcerative tumors infiltrating the skin,
carotid sinus syndrome, and respiratory compromise due to
tracheal obstruction by the tumor. Importantly, these symp-
toms cannot be adequately addressed by conservative and
pharmacological therapy [6], and palliative radiotherapy
for unresectable stage IV head and neck cancer is also not
always satisfactory as reported symptom relief rates range
from 47-59% [7]. Therefore, fixed bulky nodal disease in
patients with HNCUP remains a challenge for surgeons,
oncologists, and radiation oncologists.

Robbins et al. have demonstrated the efficacy of intra-
arterial chemoradiotherapy using high-dose cisplatin
(600 mg/mz; RADPLAT), a nonsurgical treatment option
for advanced head and neck cancer [8, 9], which has led
to its widespread use and the introduction of several other
chemotherapeutic agents, i.e., in addition to cisplatin. Good
outcomes have been reported with intra-arterial chemoradio-
therapy using dual anticancer agents for recurrent head and
neck cancer [10] and for advanced oral squamous cell can-
cers treated with intra-arterial chemoradiotherapy using doc-
etaxel and nedaplatin, an analog of cisplatin with reduced
nephrotoxicity [11, 12]. In contrast to RADPLAT, this
regimen does not require hydration or the administration of
cisplatin-neutralizing agents, and it is a less labor-intensive
regimen. To achieve long-term local control of fixed bulky
nodal disease in HNCUP, we administered intra-arterial
chemoradiotherapy with docetaxel and nedaplatin and this
study evaluated the efficacy of this treatment regimen.

Materials and methods
Patients and eligibility

This single-center retrospective study was approved by
the institutional ethics review board and was conducted in
accordance with the principles of the Declaration of Hel-
sinki. As this study was retrospective in nature, the require-
ment for written informed consent from the patients was
waived. A review of the radiation therapy database identified
14 consecutive patients who had been treated for HNCUP
between February 2016 and February 2020. All patients
underwent computed tomography (CT) (Fig. 1a), magnetic
resonance imaging (MRI), and positron emission tomog-
raphy CT (PET-CT) (Fig. 1b) for disease staging and for
excluding metastatic disease. Further, under anesthesia, they
underwent direct laryngoscopy, esophagoscopy, biopsy of
any suspicious regions, and directed mucosal biopsies of
areas including the nasopharynx, base of the tongue, tonsil
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regions, and hypopharynx. Thus far, at our institution, when
we were unable to prove the presence of tonsillar lesions
using all available imaging examinations including PET and
biopsy, our policy is to perform tonsillectomy in patients
who select cervical dissection followed by radiotherapy;
however, tonsillectomy is not performed in patients who
select definitive chemoradiotherapy. Human papilloma
virus (HPV) testing used immunohistochemical staining for
the surrogate marker p16INK4A. Testing for Epstein—Barr
virus (EBV) used in situ hybridization with an EBV-encoded
small RNA oligonucleotide probe.

A multidisciplinary head and neck oncology team
selected intra-arterial chemoradiotherapy for patients with
inoperable fixed bulky nodal disease in HNCUP because it
has been previously shown to potentially provide high rates
of control of locally advanced head and neck cancers [8,
9]. For other patients with HNCUP, neck dissection was
performed, followed by postoperative chemoradiotherapy
or palliative radiotherapy. The inclusion criteria were as
follows: (1) histologically proven squamous cell carcinoma
of unknown primary without distant metastasis, except for
bulky cervical nodal disease; (2) prognosis of > 6 months
can be expected if local neck control is achieved; (3) good
performance status of O or 1; and (4) bone marrow, hepatic,
and renal function within the normal range. Patients who
underwent neck dissection followed by radiotherapy, with
or without systemic chemotherapy, definitive radiotherapy
with systemic chemotherapy, or palliative radiotherapy alone
were excluded. Based on these eligibility criteria, seven con-
secutive patients were enrolled in the study (Fig. 2).

Treatment procedure
Chemotherapy

Intra-arterial chemotherapy regimen, a combination of neda-
platin and docetaxel, used a common femoral approach, was
based on previous studies [11, 12], and was provided after
consultation with the chemotherapy regimen committee,
which primarily comprised oncologists. Intra-arterial chem-
otherapy was initially administered with nedaplatin (80 mg/
m?) and docetaxel (60 mg/m?) at the start of radiotherapy
and was given thrice at a frequency of once every 4 weeks
(Fig. 3). Before arteriography, systemic heparin (700 units
per 10 kg body weight) was injected to prevent clot forma-
tion. An additional 500 units were injected intravenously
during the procedure, once every hour. A 5-Fr catheter,
along with a coaxially placed 2.0-Fr microcatheter, was used
to selectively catheterize the arteries supplying the bulky
metastatic lymph nodes (Fig. 1c, d). Intraoperative cone-
beam CT was performed to identify all tumor-feeding arter-
ies and determine the anticancer agent doses for each vessel.
The doses were determined according to the percentage of



European Archives of Oto-Rhino-Laryngology (2022) 279:3105-3113

3107

Fig.1 Illustrative treatment protocol: a 60-year-old woman who
underwent intra-arterial chemoradiotherapy for fixed bulky node dis-
ease in head and neck cancer of unknown primary (Tx N3b MO). a
Coronal contrast-enhanced computed tomography (CT) showing a
bulky nodal lesion with a maximum diameter of 70 mm, extending
from the left neck to the supraclavicular fossa. b Coronal positron
emission tomography (PET) CT showing extensive fluorodeoxyglu-
cose (FDG) uptake in the bulky nodal lesion in the left neck. ¢ Angi-
ography of the left subclavian artery showing a huge tumor blush in
the left neck with feeding from the left transcervical artery (broken
arrow), the thryrocervical artery (arrow), and a branch from the left
vertebral artery (arrowhead). The left superior thyroid artery was

tumor volume supplied by the target artery, which was meas-
ured intraoperatively via angiography-assisted cone-beam
CT to the total tumor volume (Fig. 1e). Before intra-arterial
chemotherapy, the contrast medium was infused into the tar-
get artery using a syringe driver. The maximum flow rate at
which there was no extra overflow of contrast medium from
the target artery was confirmed fluoroscopically; this rate of
contrast medium infusion was considered the optimal infu-
sion rate of the anticancer agents.

Radiotherapy

Intensity-modulated radiotherapy using high-energy photons
(6 MV) through a linear accelerator was provided with mask
immobilization to secure the patient’s shoulders, head, and
neck. The mucosal clinical target volume generally included
the nasopharynx, oropharynx, hypopharynx, and larynx.
The pharyngeal mucosa and all nodal areas (levels -1V,

also a feeding artery (no image). d Selective angiography of the left
transcervical artery showing a tumor blush which corresponds to the
bulky nodal lesion. e Localized intraoperative cone-beam CT of the
left transcervical artery showing contrast enhancement correspond-
ing to the medial and lateral portions of the lesion (arrows). As the
contrast area was almost 30% of total tumor volume, 30% of the total
dose of the anticancer agents was administered. f Coronal CT image
showing the radiation field included as bilateral neck and whole phar-
yngeal mucosa. g Coronal contrast-enhanced CT at 5 years after treat-
ment completion showing no local recurrence in the left neck. h Cor-
onal PET-CT at 5 years after treatment completion showing no FDG
uptake in the left neck

bilaterally) were irradiated with a total dose of 50 Gy in 25
fractions over 5 weeks, followed by a boost of 20 Gy, in 10
fractions for bulky nodal lesions (Fig. 1f).

Evaluation

Treatment compliance was defined as completion of both
radiotherapy and chemotherapy. Response to therapy was
assessed by CT and MRI at four weeks after treatment
completion (Fig. 1g) and by PET-CT from approximately
3 months after treatment completion to rule out false-posi-
tive results due to inflammation (Fig. 1h). Tumor response
was evaluated using the Response Evaluation Criteria in
Solid Tumors, ver. 1.1. The target lesion was evaluated by
imaging (CT, MRI, and PET-CT) at the time of initial imag-
ing evaluation by a board-certified radiologist with head and
neck diagnostic radiology experience. Objective response
rate was defined as the number of lesions with complete
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Treated patients with head and neck squamous cell carcinoma of
unknown primary assessed for eligibility (N = 14)

Excluded
Treated patients who received surgery

v

followed radiotherapy
with systemic chemotherapy (N = 5)

(n=9)

Patients with fixed bulky nodal disease of head and neck squamous cell carcinoma of
unknown primary who received non-surgical treatment

Excluded
> Patients who received palliative

radiotherapy (N = 2)

(n=7)

Treated patients with intraarterial chemoradiotherapy

Fig.2 Flowchart of study sampling

Fig.3 Treatment protocol for
intra-arterial chemotherapy

Intraarterial chemotherapy with docetaxel (60 mg/m?) + nedaplatin (80 mg/m?)

comprising docetaxel and
nedaplatin with concomitant
radiotherapy

(Radiotherapy:70 Gy/35 fractions)

>
| | |

or partial response divided by the total number of treated
lesions.

All treatment-related toxicities were evaluated according
to the Common Terminology Criteria for Adverse Events,
ver. 5.0. Follow-up frequency was weekly during treatment,
every 6 weeks for the first year, every 3 months from the sec-
ond to the fifth year, and every 6 months thereafter. Outcome
measures were local control, disease-free survival, overall
survival, and adverse events.

Statistical analysis

In this study, local control was defined as the control of
bulky nodal disease, whereas regional control was defined as
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the control of regional lymph nodes. Local control was cal-
culated from the time of treatment initiation until diagnosis
of recurrence of bulky nodal disease, death, loss to follow-
up, or end of follow-up, whichever came first. Disease-free
survival was calculated from the time of treatment initia-
tion until diagnosis of recurrence of bulky nodal disease,
regional recurrence, distant metastasis, new tumor including
primary lesion, death, loss to follow-up, or end of follow-up,
whichever came first. Overall survival was calculated from
the time of treatment initiation until death, loss to follow-
up, or end of follow-up, whichever came first. Statistical
analyses were performed using the Kaplan—-Meier method
to evaluate local control, disease-free survival, and overall
survival rates. The level of statistical significance was set
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at P<0.05. All statistical analyses were performed using
R (The R Foundation for Statistical Computing, Vienna,
Austria).

Results
Patients and disease characteristics

Detailed patient and tumor characteristics are listed in
Table 1. The cohort comprised seven consecutive patients
with a median age of 60 (range 45-71) years; six (86%)
were men. All patients tested negative for HPV. Six of seven
patients were EBV-negative and one patient was EBV-
unclear status. The median value for maximum diameter
of cervical lymph node metastasis was 84 (range 70-107)
mm; in all patients, lymph node extracapsular extension was
observed on imaging and clinical findings. Lymph nodes

Table 1 Patient demographics and tumor characteristics

Characteristics Values
Age, years median (range) 60 (45-71)
Sex, n (%)

Male 6 (86)

Female 1(14)
Human papilloma virus status, n (%)

Negative 7 (100)

Positive 0(0)

Unknown 0(0)
Epstein—Barr virus status, n (%)

Negative 6 (86)

Positive 0(0)

Unknown 1(14)
Smoking history, n (%)

Smoker 3(44)

Non-smoker 4 (56)
Alcohol consumption, n (%)

Drinker 6 (86)

Non-drinker 1(14)
Tumor size, mm median (range) 84 (70-107)
Extracapsular extension, n (%)

Negative 0(0)

Positive 7 (100)
Metastatic site, n (%)

Neck only 2 (28)

Neck and supraclavicular 5(72)
Symptoms, 1 (%)

Neck discomfort 7 (100)

Bleeding 3(43)

Cardiac arrest and syncope 2(28)

Dyspnea 1(14)

were confined to the neck in two patients (28%) but extended
from the neck to the supraclavicular fossa in five patients
(72%). Paralysis of lower cranial nerves due to bulky nodal
disease was observed in two of seven patients; both of them
had hoarseness associated with vocal cord palsy. Symp-
toms due to bulky lymph nodes were neck discomfort in
all patients, bleeding from tumor ulceration in three of the
seven patients (43%), dyspnea due to tracheal obstruction
in one patient (14%), and cardiac arrest and syncope due to
carotid sinus syndrome in two patients (28%); a pacemaker
was inserted in these patients with carotid sinus syndrome
before treatment initiation. Five patients had bulky nodal
disease extending from the neck to the supraclavicular fossa,
which was considered extremely difficult to resect com-
pletely. Although the lesion in two patients was confined
to the neck, it was considered difficult to completely resect
because the bulky nodal disease was accompanied by carotid
invasion and extensive skin invasion. Three patients enrolled
initially received induction chemotherapy with the TPF regi-
men comprising nedaplatin (60 mg/m?), docetaxel (60 mg/
m?), and 5-fluorouracil (600 mg/mz); however, no patient
responded to the therapy and all experienced further disease
progression. No induction chemotherapy was administered
to the latter half of the enrolled patients.

The feeding arteries in patients with bulky nodal dis-
ease who received intra-arterial chemotherapy are shown
in Table 2. The most common feeding artery was the supe-
rior thyroid artery (six of seven patients), followed by the
occipital artery (four of seven patients). The median number
of feeding arteries in patients who received intra-arterial
chemotherapy was three (range: 2—6). Six patients had feed-
ing arteries only on the affected side, and the remaining one
patient had feeding arteries on the bilateral side.

Treatment compliance

Two of seven patients were unable to receive the scheduled
sessions of intra-arterial chemotherapy—one patient did not

Table 2 Feeding arteries in

8 - Feeding artery n (%)
patients with bulky nodal

disease who received intra- Superior thyroid 6 (87)

arterial chemotherapy Occipital 4(57)

Ascending cervical 3 (43)

Transverse cervical 2 (28)

Facial 2 (28)

Posterior auricular 2 (28)

Thyrocervical trunk 1(14)

Inferior thyroid 1(14)

Lingual 1(14)

Internal thoracic 1(14)

Vertebral 1(14)
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wish to undergo the third session of chemotherapy and the
other was unable to receive the third session due to nonoc-
clusive mesenteric ischemia. Radiotherapy for the patient
with nonocclusive mesenteric ischemia was terminated at
60 Gy, whereas all otherpatients received the full dose of
radiotherapy. Thus, overall treatment compliance rate in this
study was 71% (5 of 7).

Adverse events and complications

Table 3 shows toxicity data for this study. Grade 4 leukope-
nia was the only observed severe acute adverse event and
occurred in two patients (28%). However, in both patients,
severe infectious disease was avoided by administering gran-
ulocyte colony stimulating factor. No grade 3 or higher acute
adverse events, other than leukopenia, dermatitis, and phar-
yngeal mucositis, were observed. Acute toxicity was man-
ageable in most patients, but all patients required morphine
for oropharyngeal pain and none died due to treatment toxic-
ity. During the treatment period, one patient (14%) required
tube feeding. No intra-arterial chemotherapy-related oto-
logic complications, hepatotoxicity, nephrotoxicity, or cen-
tral nervous system disorders were observed and there were
no severe late adverse events in this study.

Treatment outcome
Objective response was evaluated for all tumors using CT
and MRI at the time of the initial imaging studies after

completion of intra-arterial chemoradiotherapy, and com-
plete and partial responses were observed in five (72%) and

Table 3 Toxicity data in this study

Toxicity No. of patients per toxicity grade
1 2 3 4
Acute adverse event
Leukopenia 0 3 2 2
Thrombocytopenia 0 7 0 0
Dermatitis 0 5 2 0
Mucositis 0 6 1 0
Nausea/vomiting 0 0 0 0
Deafness 0 0 0 0
Neuropathy 0 0 0 0
Liver dysfunction 0 0 0 0
Renal dysfunction 0 0 0 0
Alopecia 0 7 0 0
Laryngeal edema 0 0 0 0
Late adverse event
Dryness of the mouth 0 7 0 0
Pharyngeal dysphagia 0 0 0 0
Osteonecrosis 0 0 0 0
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two (28%) of the seven patients, respectively. None of the
patients presented with stable disease or progressive dis-
ease and the objective response was 100%. Imaging studies
(CT, MRI, and PET-CT), performed from 6 months after
completion of treatment, showed complete response in all
tumors. Among the seven patients who were followed up for
a median period of 24 months (range 9-64), local recurrence
was observed in none but regional recurrence was seen in
one patient. The patient with regional recurrence underwent
lymph node resection; however, systemic chemotherapy was
administered because multiple pulmonary metastases sub-
sequently appeared. No patients had new primary cancer(s),
but three showed distant metastases and two died from the
progression of distant disease. One patient developed liver
metastasis after 14 months and was lost follow-up after
23 months. The remaining four patients are alive and under
outpatient follow-up with no recurrence.

Symptoms due to fixed bulky cervical nodes disappeared
in all patients after intra-arterial chemoradiotherapy, and
none of the patients experienced recurrence of local cervi-
cal symptoms during follow-up, thereby achieving improve-
ment and maintaining their quality of life. The 3-year local
control, disease-free survival, and overall survival rates were
100, 54, and 64%, respectively (Fig. 4).

Discussion

This retrospective study reveals that intra-arterial chemora-
diotherapy with a regimen of docetaxel and nedaplatin may
provide favorable local control and survival rates in patients
with fixed bulky nodal disease in head and neck cancer of
unknown primary (HNCUP). Given the absence of prospec-
tive randomized trials due to the rarity of HNCUP, previ-
ous meta-analyses have reported a 5-year overall survival
rate of 26.6% among HNCUP patients with TON3 and/or
extracapsular extension treated who had undergone surgery
followed by (chemo)radiotherapy[13]. Another retrospec-
tive study reported local recurrence, 3-year disease-free, and
overall survival rates of 33, 50, and 33%, respectively, after
surgery followed by chemoradiotherapy for N3 HNCUP
[14]. However, no studies have evaluated outcomes among
patients with only extracapsular extension. In this study, the
3-year local control, disease-free, and overall survival rates
after intra-arterial chemoradiotherapy for fixed bulky nodal
disease (i.e., much more advanced extracapsular extension)
were 100, 54, and 64%, respectively.

The presence of extracapsular extension and supracla-
vicular involvement are associated with poor prognosis in
HNCUP [14], and the incidence of distant metastasis also
correlates with advanced nodal staging and extracapsular
extension [15, 16]. Recently, it has been reported that tumor
HPV status has a significant prognostic value in HNCUP
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and that it is similar to HPV-related oropharyngeal cancer
[17]. Thus, in advanced N2/N3 HPV-negative HNCUP, there
is a need to increase treatment intensity, such as surgery
followed by chemoradiation [17]. However, patients with
supraclavicular involvement and/or fixed bulky cervical
disease often have carotid artery and tracheal involvement,
which render both neck dissection and intensified treatment
difficult.

Intra-arterial chemoradiotherapy using high-dose cis-
platin was introduced by Robbins et al. as a nonsurgical
treatment strategy for inoperable advanced head and neck
cancer, and they report a complete response rate of 80%
[9]. Additionally, this strategy was shown to be effective for
controlling bulky nodal disease (N2-N3) with a complete
response rate of 66% [8]. Intra-arterial chemotherapy has
the advantage of achieving supra-dose concentrations of the
agent at the tumor bed, i.e., it avoids the first pass effect
encountered with conventional intravenous or oral delivery
methods [18]. However, if the right amount of anticancer
agent is not administered in the appropriate target artery,
this benefit is not realized. Therefore, all patients treated
with intra-arterial chemotherapy in this cohort underwent
intraoperative cone-beam CT to determine the percentage
contribution of each target artery to total tumor volume and
anticancer agents were administered accordingly. Although
the method of determining the dosage of agents and optimal
infusion rate of anticancer agents in intra-arterial chemother-
apy remains controversial, the favorable treatment results
noted in this study may support the superiority of selec-
tive intra-arterial chemoradiotherapy, which calculates the

amount of agent administered to each target artery using the
intraoperative cone-beam CT and infuses the agents at a rate
without overflow.

The incidence of grade 3 or higher leukopenia was 57%,
with 29% experiencing grade 4 leukopenia. It is known
that systemic chemotherapy with docetaxel for head and
neck cancer causes severe myelosuppression [19], and
the reported incidence of grade 3 or higher leukopenia is
53-67% [19, 20]. Our data concur with those from previous
studies, suggesting that myelosuppression was indeed caused
by docetaxel. However, because all patients with grade 4
leukopenia were able to avoid severe infectious disease upon
granulocyte stimulating factor administration and no other
grade 3 or higher hematologic events were reported, the
safety profile of this chemotherapy regimen could be defined
as adequate. Further, because reported incidence of > grade
3 leukopenia due to intravenous chemoradiotherapy for head
and neck cancer ranges from 41.6-95% [21, 22], hemato-
logic toxicity can also be deemed acceptable. Additionally,
this chemotherapy regimen may be more acceptable to pri-
mary doctors and patients because it does not require large
amounts of hydration or cisplatin neutralizers, which are
essential for RADPLAT.

The definition of target volume in radiotherapy for
HNCUP remains controversial because of conflicting results
from various studies that have compared selective and exten-
sive regimens [23-26]. However, none of these studies con-
sidered the prognostic factors in HNCUP. Given the fact that
a significant relationship has been shown between extraca-
psular extension and appearance of contralateral cervical
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disease [27], and that patients who develop primary tumors
after initial treatment have a poorer prognosis than those
who do not [28], bilateral and whole pharyngeal mucosa
irradiation may be better for HNCUP with extracapsular
extension. A previous study has reported that intensity-mod-
ulated radiotherapy for head and neck cancer, compared to
three-dimensional conformal radiotherapy, improved dose
delivery to the tumor and reduced the dose delivered to nor-
mal tissues, such as the spinal cord, brainstem, or salivary
glands [29]. As the introduction of intensity-modulated
radiotherapy for an extensive radiation field can reduce
mucosal toxicity [30], irradiation with intensity-modulated
radiotherapy should be actively performed. Since all patients
in this study underwent intensity-modulated radiotherapy, it
is likely that severe adverse mucosal toxicity was avoided.

No complications related to intra-arterial chemotherapy
for head and neck cancer occurred; however, other reports
have described complications such as central nervous system
disorders (e.g., neurological disorder, cerebral infarction and
hemorrhage) [9, 31]. Because intra-arterial chemotherapy
for head and neck cancer is not a safe treatment technique,
great care should be taken when performing this technique
in such patients.

There are a few limitations to this study. First, selection
bias was not completely eliminated owing to the retrospec-
tive nature of the study. Second, because this is a single-
center study with a small sample size owing to the rarity
of advanced HNCUP, including a comparison group was
not possible, which prevented conclusive analyses. Third,
because of the retrospective nature of the study, adverse
events could not be fully assessed, and it is likely that they
have been underestimated. These limitations may preclude
the generalizability of the obtained results to a broader popu-
lation. However, in HNCUP with extracapsular extension,
treatment intensification must be considered and selective
intra-arterial chemoradiotherapy with docetaxel and neda-
platin might be a viable treatment option. Therefore, to ade-
quately address these issues and validate the current results,
future prospective randomized controlled trials on selective
intra-arterial chemoradiotherapy in patients with HNCUP
with extracapsular extension should be performed.

In conclusion, this study suggests that selective intra-arte-
rial chemoradiotherapy with docetaxel and nedaplatin can
potentially achieve favorable local control and yield higher
survival rates in fixed bulky cervical disease in HNCUP.
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