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Introduction

Squamous cell carcinomas of the head and neck, including 
carcinomas of the lip, oral cavity, oropharynx, hypopharynx, 
larynx, and sinus, are common malignancies among adults, 
often associated with tobacco and alcohol use. However, 
these tumors are exceedingly rare in children. When they do 
occur in the pediatric age group, predisposing factors such as 
Fanconi anemia must be considered. Outcomes appear simi-
lar to those in adults, and the mainstay of treatment is aggres-
sive local control, with chemotherapy reserved for special 
pathologic risk factors and advanced disease.

Key Points

•	 Squamous cell carcinomas of the head and neck are rare 
in children, and management, therefore, relies on estab-
lished treatment strategies in adults.

•	 Early-stage disease can generally be treated with either 
surgery or radiation; choice of modality depends on 
resectability as well as expected functional outcome.

•	 For patients with advanced disease, chemotherapy 
improves outcomes over local control alone.

•	 Especially after radiation therapy, children tend to experi-
ence significant acute toxicity and late effects.

Biology and Epidemiology

Squamous cell carcinomas originate in the squamous epithe-
lium that lines the mucosal surfaces of the head and neck. 
They are classified according to the organ of origination. 
Oral cavity cancer originates from the lips, anterior two-
thirds of the tongue, the buccal and gingival mucosae, the 
floor of the mouth, and the hard palate. Oropharygeal can-
cer arises from the soft palate, base of tongue, and tonsils. 
Additional anatomic locations include the hypopharynx, the 
larynx, the paranasal sinuses, and the nasal cavity.

Adult squamous cell carcinomas are relatively common, 
accounting for about 3 % of all cancers in the USA or about 
50,000 new incident cancers per year [1], and are frequently 
associated with smoking and alcohol use. However, these tu-
mors are extremely rare in children. Their presence in child-
hood should raise the question of predisposing factors. DNA 
repair defects such as Fanconi anemia [2], Bloom syndrome, 
ataxia telangiectasia, and dyskeratosis congenita should be 
considered, as well as xeroderma pigmentosum [3–5]. Even 
children without characteristic morphologic features of Fan-
coni anemia should have consideration of appropriate test-
ing, given the frequent use of radiation in treatment of head 
and neck tumors, and its potential toxicity in this disease [2]. 
In addition, Li-Fraumeni syndrome, an inherited defect of 
TP53, is associated with squamous cell carcinomas of the 
larynx [3, 5]. A careful family history may be suggestive, but 
because not all affected patients have a positive family his-
tory, genetic testing may be indicated.

Aside from genetic factors, pediatric cancer survivors, es-
pecially those with a history of prior irradiation of the head 
and neck, are also at risk for developing squamous cell can-
cers [6]. Oral carcinomas have also been noted in patients 
with a history of allogeneic bone marrow transplantation and 
oral graft-versus-host disease [7–9], in which chronic muco-
sal injury and repair may create a cycle not unlike that seen 
in adult users of tobacco.

In addition, the human papilloma virus (HPV) has been 
implicated in squamous cell carcinomas [10, 11], especially 
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oropharyngeal cancers originating from the tonsils and base 
of tongue. HPV-16 appears to be the subtype that is most 
commonly involved and is believed to have a role in onco-
genesis [10, 11]. The incidence of HPV-associated oropha-
ryngeal cancers is increasing [12], although increasing vac-
cination rates of children may halt that rise in young people. 
The existence of HPV infection confers a favorable progno-
sis and may therefore have implications for treatment [13].

Finally, midline carcinomas with the BRD-NUT trans-
location t(15;19) have been described in young people and 
tend to have a highly aggressive course (see also the chapter 
on nasopharyngeal carcinomas) [14, 15]. Consideration of 
this entity and evaluation for the translocation should take 
place in children with midline squamous cell carcinomas.

Presentation

Signs and symptoms of squamous cell carcinomas of the 
head and neck depend on the tissue of origination. Howev-
er, oral lesions frequently present as a nonhealing mucosal 
ulcer, pain or bleeding in the mouth, or mucosal erythema or 
leukoplakia (Fig.  10.1a). Pharyngeal and laryngeal lesions 
may present as dysphagia, otalgia, or hoarseness. Nasal and 
sinonasal lesions commonly present as nasal obstruction, 
epistaxis, rhinorrhea, chronic sinusitis, or headaches. In ad-
dition, a solitary neck mass or bilateral cervical enlargement, 
evident because of involved regional lymph nodes, is a com-
mon presentation with each of these cancers.

Diagnosis and Evaluation

Unfortunately, because of the rarity of these tumors in chil-
dren, it is not uncommon for patients to come to attention 
after incomplete resection of what was felt to be a benign 
lesion. However, such procedures can create greater chal-
lenges for local control in the future, and initial resection 
through tumor is associated with a poorer prognosis [16]. 
Therefore, whenever possible, initial nasal or oral endoscopy 
can offer opportunity for biopsy under direct visualization. 
Careful examination can also help to define the extent of 
disease. If necessary, the diagnosis can also be made using 
biopsy of involved cervical lymph nodes in the presence of 
an identified mucosal lesion.

Imaging studies should include visualization of the pri-
mary tumor and nodal areas, including anterior cervical, 
posterior cervical, and retropharyngeal nodes. Both head 
and neck magnetic resonance imaging (MRI), for optimal 
soft tissue involvement, and computed tomography (CT), 
for evaluation of bony structures and identification of tumor 
erosion into bones, are indicated. A positron emission to-
mography (PET) scan should be performed to evaluate for 
regional and distant disease, and can help to identify in-

volved lymph nodes, although reactive lymph nodes can 
also be PET positive, so interpretation of results often in-
volves clinical correlation. Finally, evaluation for distant 

Fig. 10.1   Squamous cell carcinoma of the oral cavity. a Large ulcer-
ation of the gum ( between arrowheads) with friable, necrotic surface. 
Posterior molars are seen to the left of the ulcer. b Infiltrating moderate-
ly well-differentiated squamous cell carcinoma with ulcerated surface. 
c Nests of pleomorphic, moderately differentiated squamous cells with 
numerous mitoses ( arrows), some of them atypical ( arrowhead)
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disease at diagnosis should include a chest CT scan for pul-
monary metastases.

Squamous cell carcinomas of the head and neck can be 
classified pathologically according to the Broder classifica-
tion [17], which relies on differentiation:
G1  well differentiated
G2  moderately well differentiated
G3  poorly differentiated
G4  undifferentiated
Most squamous cell carcinomas are moderately or poorly 
differentiated (Fig.  10.1b, c); differentiation is not, how-
ever, predictive of survival [18, 19]. Pathology should also 
be evaluated for lymphovascular and perineural invasion as 
well as extracapsular lymph node spread, which are predic-
tive of outcomes and response to therapy [20].

Staging of squamous cell carcinomas of the head and neck 
involves the American Joint Committe on Cancer (AJCC) 
staging system [21], which predicts clinical outcomes and 
guides therapy. Each anatomic site has a unique staging sys-
tem based on the extent of the primary tumor, involvement 
of regional lymph nodes, and distant metastases. We provide 
here staging for oral cavity cancer as an illustrative example, 
but staging should always be based on current AJCC staging 
for the primary site of origin (Tables 10.1 and 10.2).

In general for squamous cell carcinomas of the head and 
neck, early-stage cancers are those designated as stages I 
and II. These tumors are small in size without deep invasion 
of surrounding structures, and without regional lymph node 
involvement or distant metastases. Advanced tumors, which 
are stage III and IV tumors, have significant local invasion, 
regional lymph nodes, and/or distant metastases. Early-stage 
and advanced tumors are distinct prognostically and require 
different treatment modalities.

Treatment

Overview

Because of the rarity of these cancers in children and the 
consequent lack of clinical trials, treatment is largely based 
on adult regimens. This is supported by small series demon-
strating similar outcomes in pediatric and adult patients with 
oral and tongue carcinomas [22, 23], although data in the 
pediatric setting remain quite limited. Special consideration 
should be taken of the consequences of aggressive surgery 
and radiation in children.

Approximately one-third of adult patients present with 
early-stage (stages I and II) squamous cell carcinomas, and 
aggressive local control confers excellent survival for most 
early-stage patients. Use of either surgery or radiation, de-
pending on the resectability of the lesion, is usually suffi-
cient. Treatment modality, including choice of radiation or 

surgery for local control, should be determined for each pa-
tient on an individual basis. Thus, careful discussion with 
a multidisciplinary team including otorhinolaryngology, 
oncology, and radiation oncology can offer optimal plan-
ning for individual patients before local control is attempted. 
When high-risk features are found at resection, adjuvant ra-
diation or chemoradiation is recommended.

In contrast, patients with advanced (stage III and IV) 
disease usually require combined modality therapy, includ-
ing aggressive local control and systemic chemotherapy, 
although the optimal sequence of these modalities is not 
known.

Table 10.1   AJCC staging system for oral cavity squamous cell 
carcinoma

Value Definition

Primary tumor (T)
T1 Tumor 2 cm or less in greatest dimension
T2 Tumor more than 2 cm but not more than 4 cm in grea-

test dimension
T3 Tumor more than 4 cm in greatest dimension
T4a Moderately advanced local disease

Lip: Tumor invades through cortical bone, inferior alveo-
lar nerve, floor of mouth, or skin of face, that is, chin or 
nose
Oral cavity: Tumor invades adjacent structures only

T4b Very advanced local disease
Tumor invades masticator space, pterygoid plates, or 
skull base, and/or encases internal carotid artery

Regional lymph nodes (N)
N0 No regional lymph node metastasis
N1 Metastasis in a single ipsilateral lymph node, 3 cm or less 

in greatest dimension
N2 Metastasis in a single ipsilateral lymph node, 3–6 cm 

in greatest dimension; or in multiple ipsilateral lymph 
nodes, none more than 6 cm in greatest dimension; or in 
bilateral or contralateral lymph nodes, none more than 
6 cm in greatest dimension

N3 Metastasis in a lymph node > 6 cm in greatest dimension

Distant metastasis (M)
M0 No distant metastasis
M1 Distant metastasis

Table 10.2   Summary staging for oral cavity cancer

Stage T stage N stage M stage
Stage I T1 N0 M0
Stage II T2 N0 M0
Stage III T3

T1-3
N0
N1

M0
M0

Stage IVA T4a
T1-4a

N0-1
N2

M0
M0

Stage IVB T1-4a
T4b

N3
N0-3

M0
M0

Stage IVC Any T Any N M1
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Early-Stage Disease

Because both surgery and radiation can offer excellent can-
cer control, primary considerations include whether surgi-
cal local control is possible and whether surgery or radiation 
will provide a better functional outcome. In the adult set-
ting, surgery is often the modality of choice for early-stage 
disease at most anatomic sites. Surgery requires wide local 
excision [24]; positive margins require re-resection or post-
operative radiotherapy. Thus, surgical resection should be 
attempted only for lesions that are deemed to be resectable 
with wide margins. For lesions that invade the skull base, for 
example, radiation alone should be considered, because even 
an aggressive resection is not expected to obviate the need 
for radiation. Frozen sections may be used intraoperatively 
to ensure adequacy of surgical margins.

Even in patients with a clinically negative neck, neck dis-
section should be considered [25]. Evaluation of the neck 
helps to determine the extent of disease for consideration of 
adjuvant radiation or chemoradiotherapy. Typically ipsilater-
al dissection is adequate in the absence of clinical concerns; 
however, midline lesions such as those in the palate, base of 
tongue, and supraglottic larynx may require bilateral dissec-
tion, given the high risk of bilateral lymphatic drainage. In 
addition, lesions of the anterior tongue and floor of mouth re-
quire evaluation of the submandibular glands. For oral cavity 
cancers, the depth of invasion predicts nodal involvement; 
thus, neck dissection should be considered for lesions with 
a depth of greater than 4 mm [26]. Any clinically involved 
nodes should be removed, with bilateral dissections for pa-
tients with clinically significant bilateral nodes.

Although surgery is the treatment of choice for many 
patients with resectable limited-stage disease, patients with 
laryngeal carcinoma benefit from radiation, which offers the 
prospect of voice preservation [27]. Similarly, radiation may 
provide the optimal functional outcome for patients with 
oropharyngeal cancers at the base of tongue or tonsils. Final-
ly, patients with nasal or sinonasal tumors frequently require 
postoperative radiation, given high rates of local recurrence 
with resection alone, except in the smallest (T1) lesions.

For children, the balance of risks and benefits of surgery 
and radiation is complicated by added pediatric toxicity of 
radiation, which impairs bony growth for children who are 
not fully mature, and which confers a lifetime second tumor 
risk that is magnified over the long hoped-for lifetime of 
these young patients. The use of proton beam radiotherapy 
has been proposed as one way to mitigate these risks, but it 
is not widely available, and the extent to which it mitigates 
these risks is not known.

Finally, even patients with disease defined preoperatively 
as early stage may benefit from adjuvant therapy. Postopera-
tive chemoradiotherapy is recommended for adult patients 
with extracapsular nodal spread or positive surgical margins 

[20]. Given the morbidity of radiation in children, surgical 
re-resection could be considered as an alternative strategy 
for positive margins if a complete resection is deemed possi-
ble. In addition, even if lesions are fully resected, histopath-
ologic features including perineural or vascular invasion, 
or the presence of multiple positive lymph nodes, portend 
a high risk for recurrence. Thus, postoperative radiation is 
generally indicated for such patients [20].

Advanced Disease

For patients with advanced disease, three basic strategies 
have been used: up-front chemoradiotherapy; initial surgery 
with adjuvant radiation or chemoradiation when indicated, 
as recommended for early-stage disease; or induction che-
motherapy followed by radiation or chemoradiation. To date, 
no single strategy has been defined as superior [28]; howev-
er, concurrent chemotherapy and radiation are generally rec-
ommended for most patients. Cisplatin (100 mg/m2 every 3 
weeks concurrent with radiation) offers a modest increase in 
disease-free survival among patients with locally advanced 
disease over radiation alone [29, 30]. However, results have 
been mixed as to whether this regimen improves overall sur-
vival, and it comes with a cost of significant toxicity, par-
ticularly oral mucositis. Other chemoradiotherapy regimens 
have been used, including carboplatin/5-fluorouracil [31], 
cisplatin/paclitaxel [32], and carboplatin/paclitaxel [33], 
but without clear improvements over cisplatin alone. Cetux-
imab, which is an IgG1 antibody against the ligand-binding 
domain of the epidermal growth factor receptor (EGFR), has 
also been used concurrent with radiation to enhance its cyto-
toxic effects. An early trial demonstrated survival gain over 
radiation alone, but without clear improvements over histori-
cal findings with cisplatin [34, 35].

Others have advocated for induction chemotherapy fol-
lowed by radiotherapy or chemoradiotherapy for patients 
with advanced disease [36, 37]. Neoadjuvant chemotherapy 
has been proposed as a way to reduce distant metastases as 
a cause of treatment failure, but results have been mixed, 
and a reduction in distant recurrence has not been defini-
tively demonstrated. In addition, patients experience signif-
icant mucosal toxicity when chemotherapy precedes head 
and neck radiation. However, because neoadjuvant che-
motherapy can offer tumor reduction prior to local control 
and quick institution of therapy while surgical and radia-
tion planning are underway, it may offer practical benefits 
to the care of some patients. Regimens are cisplatin based 
and have included cisplatin/docetaxel/5-fluorouracil [36, 
37] or cisplatin/paclitaxel/5-fluorouracil [38]. Following 
induction chemotherapy, radiotherapy can be used alone 
or in conjunction with agents such as weekly cetuximab or 
carboplatin.

J. W. Mack
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Patients with Distant Metastases

Finally, for patients with distant disease, chemotherapy can 
be used to attempt systemic control, although prognoses 
remain poor [39]. Therefore, in the adult oncology setting, 
treatment for metastatic disease usually begins with chemo-
therapy only, with radiation offered for palliative purposes 
if local disease is causing significant symptoms. Because 
of the rarity of this disease in children and the lack of full 
knowledge about outcomes, it may be appropriate to treat 
metastatic disease aggressively, with initial chemotherapy 
and, depending on the systemic response, consideration of 
aggressive local control with curative intent for those who 
have responded. Nonetheless, cure of systemic disease is 
likely to be uncommon in children, just as it is in adults, so 
evidence of poorly responsive disease merits reconsideration 
of the aggressiveness of therapy.

Supportive Care

Particularly for patients who will receive chemoradiothera-
py, acute toxicity of treatment can be significant, marked by 
profound mucositis. For patients who present with signifi-
cant weight loss or swallowing dysfunction, or for patients 
whose radiation plan involves a large field of mucosa with 
anticipated significant mucositis, prophylactic gastrostomy 
tube placement is recommended. Even without these risk 
factors, close nutritional follow-up and support may be ben-
eficial.

In addition, assessment of speech and swallowing is indi-
cated for patients who either present with deficits or who are 
expected to have deficits following local control. A careful 
dental examination prior to therapy also offers the opportu-
nity to treat caries and improve hygiene in mucosal areas that 
may be compromised during treatment. Finally, patients who 
develop significant mucositis should have aggressive pain 
control, as mucosal healing can take weeks or even months 
after radiation and especially after chemoradiation.

Late Effects

Treatment can have significant long-term effects, especially 
for children who receive radiation. These include endo-
crine effects, such as hypothyroidism in children who re-
ceive neck irradiation and hypopituitarism in children who 
receive radiation to the skull base; xerostomia and dental 
caries after salivary gland radiation; impaired bony growth; 
swallowing dysfunction and esophageal strictures; speech 
impairment; and a risk for secondary malignancies in the ra-
diation field. Thus, careful long-term follow-up is indicated 
for these patients.
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