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h ead and neck cancers include various malignancies found 
in the upper aerodigestive tracts. The most common 

malignant tumors of the head and neck include squamous 
cell carcinomas and salivary gland and thyroid carcinomas. 
Demographic and geographic factors as well as exposure to 
different carcinogens (e.g., nicotine, alcohol, viruses) contrib-
ute to the differential incidence of these tumors [1]. Tumors 
originating at different sites also vary by pathophysiology, 
biological behavior, and sensitivity to radiotherapy and che-

motherapy. Such factors play an important role in tailoring 
appropriate treatment for patients with HNC. 

Over the past few decades the 5 year survival associated 
with squamous cell HNC has significantly increased from less 
than 50% in the 1960s to approximately 70% at the present 
time [2]. Improved survival and decreased incidence of head 
and neck cancer in the western world are likely due to greater 
emphasis on prevention, early diagnosis and development of 
new treatment modalities. While the incidence of head and 
neck squamous cell carcinoma has decreased, the incidence 
of thyroid carcinomas has increased in the last decade, mostly 
due to the widespread use of imaging modalities in modern 
medicine without significant impact on survival [3]. 

In this paper we review the current management of head 
and neck cancers in light of recent developments in surgical, 
medical and radiation oncology. The roles of new imaging 
modalities, minimally invasive surgery, reconstruction meth-
ods and adjuvant treatment are also discussed.

PreOPerative management

Physical examination and preoperative imaging are required 
for clinical staging and treatment planning. The nasopharynx, 
hypopharynx and larynx are evaluated with a flexible endoscope 
while the floor of mouth and base of tongue are better assessed 
by manual examination. Radiological evaluation of patients with 
HNC may include computed tomography scan of the head and 
neck while well-differentiated thyroid cancers are better evalu-
ated using ultrasound. For skull base tumors or tongue cancers 
magnetic resonance imaging may offer better assessment of soft 
tissue invasion. Positron emission tomography or integrated 
PET-CT system offers a good assessment of locoregional 
and distance metastases [4]. A Panorex or dental CT scan is 
performed in case of mandibular invasion. Angiography and 
balloon occlusion test may be indicated in selected cases when 
involvement of the carotid artery is suspected. 

tailOring treatment 

During the last decade the management of HNC changed 
dramatically, mostly due to the organ-preservation approach 
[5]. Management of HNC should be tailored according to 
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Head and neck cancer is the sixth most common cancer 
worldwide. HNCs can originate in the skin or soft tissue, 
in the upper aerodigestive tracts (oral cavity, oropharynx, 
hypopharynx, larynx, nasopharynx, paranasal sinuses, 
salivary glands), or in the thyroid. In each of these sites, 
tumors vary not only by the primary site but also by 
pathophysiology, biological behavior, and sensitivity to 
radiotherapy or chemotherapy. Management should be 
planned according to the tumor's characteristics, patient 
factors and expertise of the medical team. The main goals 
of therapy are ablation of the cancer while minimizing 
morbidity and preserving function and cosmesis. A multi- 
disciplinary team is needed to achieve these goals. Early-
stage HNC (stage I and II) should be managed with a single 
modality, and advanced tumors (stage III and IV) with 
multimodality therapy. Treatment should be directed to 
the primary tumor and the area of its lymphatic drainage – 
the neck lymph nodes. Evidence of metastases in the neck 
necessitates comprehensive clearance of regional lymphatic 
basins. However, even if there is no evidence of lymph 
nodes metastases, when the risk for positive neck lymph 
nodes exceeds 15–20% elective neck dissection is indicated. 
Advances in minimally invasive techniques now enable 
reliable microscopic and endoscopic procedures that mimic 
the open approaches. Development of contemporary surgical 
techniques and reconstructive means will help improve the 
quality of life of patients and prolong survival.
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characteristics of the tumor and to patient and surgeon 
preferences. The most important tumor factors associated 
with prognosis are local invasion, neural infiltration, angio-
invasion, lymphogenic dissemination and soft tissue exten-
sion. Patient factors include age, medical status, performance, 
access to medical care, and personal preferences. Factors 
related to the medical care provider include availability of 
a modern radiotherapy facility and surgical experience. The 
main goals of therapy are: a) ablation of cancer while mini-
mizing morbidity, b) preservation or restoration of function, 
and c) improvement in the patient’s quality of life. These goals 
are achieved by a multidisciplinary team including various 
specialists in head and neck surgery, reconstructive sur-
gery, radiation oncology, medical oncology, dental surgery, 
prosthetics, HNC pathology, and rehabilitation medicine. 
Adjunctive teams including speech and swallowing, neuro-
surgery, psychiatry or addiction services may also participate 
in the management of these patients as indicated. 

As a rule, early-stage (stage I and II) HNC should be man-
aged with a single modality, while advanced tumors are man-
aged with multimodality therapy [6]. Tumors originating in  
the salivary gland, oral cavity and paranasal sinuses require 
surgical ablation, while early cancers of the oropharynx, 
hypopharynx and larynx can 
be alternatively managed with 
primary radiation. Papillary, 
follicular and medullar thy-
roid cancers with or without neck metastases are managed 
surgically [7]. Advanced, nasopharyngeal, oropharyngeal, 
hypopharyngeal or laryngeal squamous cell carcinomas 
are preferentially managed by primary concurrent chemo-
radiation. 

PrinciPles OF surgerY

The overall objective of all surgical oncology procedures is to 
excise all tumor extensions with sufficient surgical margins 
[8]. Tumors originating in the oral cavity and salivary glands, 
which are accessible and relatively non-sensitive to radiation, 
are managed surgically. Patients with distance metastases (pos-
itive M stage) are considered non-surgical candidates, with the 
exception of adenoid cystic carcinoma and well-differentiated 
thyroid cancers. The tumor should be resected if possible in 
an en bloc fashion in order to decrease the possibility of tumor 
spillage and to ensure the presence of negative margins. A 
1.5–2 cm margin can be achieved in oral cavity and major 
salivary gland tumors; however, in cases of larynx cancers and 
skull base tumors, wide margins can lead to loss of vital func-
tions and unequivocally should not be pursued [9]. 

Patients with HNC have a 4% risk per year of developing 
a second primary tumor even after complete tumor ablation. 
Prevention (smoking and alcohol cessation) and early detec-

tion should be a principal objective of postoperative patient 
care. Follow-up of patients with HNC is aimed at early detec-
tion of primary tumor recurrence, locoregional or distant 
metastases, or of a second primary tumor. Routine head and 
neck examination and yearly chest X-ray imaging are part of 
the management of these patients after surgery. Computed 
tomography, MRI and PET imaging can be used for early 
detection of recurrence in this population [4]. 

management OF the necK

The type, grade, site and stage of the primary tumor determine 
the risk of cervical metastases and hence the type of treatment. 
In oral tongue carcinoma, the risk of neck metastasis is signifi-
cantly associated also with the depth of tumor invasion [10]. 
The patterns of spread of cancer to cervical lymph nodes are 
predictable, based on the anatomical location of the primary 
tumor. Therefore, in the absence of clinical evidence of neck 
disease, the pathological features of the primary tumor along 
with its site of origin and clinical T stage are used to stratify the 
risk of positive neck metastases and, consequently, the need 
for a neck dissection. When the risk for positive neck lymph 
nodes exceeds 15–20%, elective neck dissection is indicated 

– not only as treatment but 
also to evaluate the need for 
adjuvant therapy. A selective 
neck dissection, directed to the 

basins at risk for lymphatic spread, is commonly used for this 
purpose. For example, resection of levels I-IV is performed for 
oral cavity cancers and of levels II-IV for cancers of the larynx 
and hypopharynx. Due to the rich lymphatic system of the 
supraglottis and the frequent involvement of multiple subsites, 
supraglottic tumors will necessitate bilateral neck dissection. 
Similarly, tongue and glottic tumors that cross the midline 
will also necessitate neck dissection bilaterally. Sentinel lymph 
node dissection is a technique commonly used for malignant 
melanoma and its use in other carcinomas of the head and 
neck awaits further studies [11]. The presence of palpable neck 
disease mandates comprehensive clearance of the lymphatic 
basins in the neck. Radical neck dissection was considered the 
primary modality for treatment of HNC with clinical evidence 
of cervical metastases. However, sacrificing vital structures dur-
ing radical neck dissection causes severe disabilities in patients 
and a markedly reduced quality of life. Advances in the ana-
tomic elucidation of the neck, enhanced understanding of the 
biological behavior of tumors, and improved surgical methods 
have contributed to the emergence of the functional neck dis-
section technique, resulting in excellent survival and functional 
outcome [6]. Exact knowledge of the anatomy of the neck and 
its adjacent structures and the risk and location of common 
cervical metastases is essential for the operative treatment of 
HNC. As a general principle, preservation of the accessory 
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nerve should be pursued even in the presence of positive neck 
disease without impairing the first goal of surgery – extirpation 
of the cancer. Although a selective neck dissection is gener-
ally performed in patients without clinical evidence of neck 
metastases, there is emerging data that selective neck dissection 
can be performed also in patients with positive lymph nodes 
that are anatomically amenable, provided an adequate surgical 
margin can be safely obtained [12]. Radical neck dissection is 
reserved for patients with clinical or radiological evidence of 
neck disease, when complete tumor removal is unattainable 
without sacrificing the cranial nerves, the internal jugular vein 
and the sternocleidomastoid muscle. 

treatment OF larYngeal cancers

Owing to the development of organ preservation regimens 
for patients with laryngeal cancer, total laryngectomy is cur-
rently reserved for tumors with extensive cartilage erosion, 
for tumors with extra-laryngeal involvement, or as salvage 
therapy [13]. For these patients, tracheoesophageal prosthe-
ses have revolutionized the rehabilitation and restoration 
of speech and quality of life. Open surgical approaches that 
preserve laryngeal function 
may be indicated for selected 
patients failing radiation thera 
py [14]. These include: a) supra-
glottic partial laryngectomy, 
b) vertical partial laryngectomy, and c) supracricoid partial 
laryngectomy. 

Advances in minimally invasive techniques have led to 
the development of reliable techniques for laryngeal surgery 
that mimic the open approaches. Trans-oral laser microsur-
gery is an established technique for management of early 
laryngeal and hypopharyngeal tumors with good functional 
and clinical outcomes [15]. Absolute contraindications for 
laryngeal microsurgery include significant invasion of the 
thyroid cartilage or extra-laryngeal sites. Results from laryn-
geal microsurgery have been reported by many centers and is 
considered an acceptable alternative to primary radiotherapy 
for early laryngeal cancer [5]. Trans-oral laser microsurgery 
for advanced laryngeal tumors can potentially offer curative 
outcome while conferring several intraoperative and post-
operative surgical advantages over open surgery: namely, 
faster recovery and improved laryngeal function. On the 
other hand, the clinical outcomes of microscopic resection 
of advanced laryngeal cancers have been controversial and 
more data are required before its true clinical efficacy can be 
determined. Despite the success of minimally invasive tech-
niques for the management of laryngeal tumors, patients who 
are poor surgical candidates and those with extra-laryngeal 
spread would benefit from non-surgical modalities or from 
total laryngectomy, respectively. 

minimallY invasive sKull Base surgerY

With the increasing development of endoscopic modalities 
in surgical oncology, advanced ablative and reconstructive 
procedures are being performed endoscopically mainly in 
the management of benign tumors arising in the paranasal 
sinuses or skull base. Future clinical studies are required to 
evaluate the role of endoscopic surgery to treat early-stage 
malignant tumors arising in the paranasal sinuses [16]. 
Head and neck surgeons trained to perform both open and 
endoscopic approaches can offer patients the best surgical 
treatment for their disease. Multidisciplinary teams of skull-
base surgeons, with expertise in treating cancer patients, can 
choose the best ablative and reconstructive approaches for 
the tumor and are prepared to deal with intraoperative or 
postoperative complications that require immediate transi-
tion from an endoscopic to an open approach [17].

recOnstructiOn

Reconstructing the surgical defect is aimed at preservation of 
function and acceptable cosmesis [18]. Reconstruction after 

HNC resection is technically 
challenging and may be fur-
ther complicated by several 
factors. First, there is a paucity 
of local tissue for transfer into 

the defect. Second, previous radiation treatment significantly 
reduces tissue perfusion and thus delays normal wound healing. 
Finally, many of these patients have undergone earlier surger-
ies prior to the index operation, increasing its complexity and 
decreasing tissue perfusion secondary to scar tissue formation. 

Primary closure or a split-thickness skin graft is suitable 
for early tongue, buccal mucosa or floor of mouth tumors. 
Local flaps are often used for reconstruction of the lip or skin. 
Recent progress in microvascular and surgical techniques 
has enabled the development and implementation of free 
tissue transfer [19]. Following resection, free flaps may be 
used for restoration of speech and swallowing, to maintain 
patency of the upper aerodigestive tracts, and for occlusion 
of large surgical defects with excellent surgical results and 
low complication rates. Adequate reconstruction, however, 
should never be attained at the expense of incomplete tumor 
ablation or inadequate surgical margins. New reconstructive 
means for endoscopic resections are needed to allow full 
implementation of minimally invasive modalities [20]. 

the need FOr adJuvant treatment

As a general concept, a patient with an early-stage HNC can 
be adequately treated with surgery alone while those with 
advanced-stage cancer will require adjuvant therapy. The 

early-stage cancer is managed with a  
single modality and advanced tumors  

with multimodality therapy 
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treatment is directed to the primary tumor 
and to its lymphatic basins in the neck 

early identification, a multidisciplinary team 
approach and use of adjuvant radiation or 

chemo-radiation therapy have contributed to 
increased patient survival 

patient’s previous treatment and the pathological features of 
the tumor will determine the need for adjuvant treatment 
after surgery. Accurate tumor staging is crucial to determine 
the need and type of adjuvant therapy. Tumor factors that will 
have impact on the need for postoperative adjuvant treat-
ment include tumor type, size 
and grade, depth of invasion, 
bone invasion, nerve inva-
sion, status of cervical lymph 
nodes, extracapsular spread and status of surgical margins. For 
example, in oral tongue carcinoma, depth of invasion > 8 mm 
increases the mortality rate by > 20% compared to < 2 mm 
depth of invasion [21]. Similarly, positive margins are associ-
ated with a 30% decrease in disease-specific survival rate. 

Recent studies demonstrated a slight improvement in 5 
year survival rates after adjuvant concurrent chemo-radiation 
therapy over radiotherapy alone for advanced HNC [22]. Due 
to the significant morbidity when adding chemotherapy to 
radiotherapy, significant controversy remains regarding the 
pathological factors requiring more aggressive adjuvant treat-
ment [23]. A recent meta-analysis suggested that patients with 
extracapsular extension and microscopically involved surgical 
margins have a significantly poor outcome and therefore may 
benefit from concurrent chemotherapy and radiotherapy if 
they are medically fit [24].

lOng-term OutcOme

The long-term prognosis of HNC has improved over the past 
decades mainly due to the popularization of postoperative 
adjuvant radiotherapy. Recent studies demonstrated 5 year 
survival rates of approximately 68% after curative resection of 
oral cavity cancer. In a subgroup of patients with lymph node 
and margin-negative tumors, 5 year survival of over 80% has 
been achieved [25]. Analysis of the patterns of treatment 
failure in patients with oral 
cancers reveals that 57% will 
reoccur at the site of the pri-
mary tumor, half will fail due 
to regional metastases and 9% 
due to distance metastases 
[26]. Sixteen percent of the patients will have recurrence at 
multiple sites. Similarly, positive margins are associated with 
poor survival in patients with skull base tumors including 
carcinomas and sarcomas [27].

new FrOntiers in head and necK surgerY

The new frontier in surgical treatment of HNC should be aimed 
at reducing the morbidity associated with tumor extirpation 
while maintaining the safety and efficacy of treatment. In the 
last decade, laparoscopic and robotic surgeries have become 

established procedures in multiple specialties of surgery. 
However, these technically challenging procedures have lagged 
behind surgical management of head and neck neoplasms. The 
development of new endoscopic instruments, intraoperative nav-
igation and novel imaging modalities now allow the extirpation 

of HNC. Endoscopic and robotic 
techniques are under develop-
ment for management of tumors 
that traditionally required open 

approaches, including those originating in the oropharynx, 
hypopharynx, sinuses and skull base. New lines of flexible fiber 
optic lasers, tissue-welding techniques and biomaterials warrant 
continued development and preclinical investigation and may 
provide a basis for new tools in the management of HNC. 

An ideal head and neck surgeon should understand the 
oncological principles of head and neck cancers, be able to 
offer patients the best surgical and reconstructive solutions 
for their pathology and be familiar with both open and endo-
scopic approaches. Head and neck surgeons must also be 
conversant with contemporary medical and radiation oncol-
ogy treatment regimens that can be offered as an alternative 
to surgery or as a postoperative adjuvant treatment. Due to 
the complexity of this treatment, head and neck surgeons 
should lead a multidisciplinary team of clinicians and sur-
geons familiar with these techniques.

qualitY OF liFe 

The importance of quality of life of patients with cancer is 
now being more and more acknowledged. Quality of life is 
assessed in an effort to improve treatment modalities, promote 
restoration of patient’s daily functions, and accelerate his or 
her return to normal life. Estimating the influence of surgical 
procedures on quality of life can serve as a means by which 
the most appropriate surgical approach can be selected for a 

given patient. Detailed under-
standing of the different aspects 
of quality of life may help sur-
geons improve assessment and 
management of patients, iden-
tify specific impediments as 

early as possible during follow-up, and direct specific medical 
interventions to patients with increased risk and poor outcome 
[28]. Disease-specific instruments with multiple domains of 
quality of life should be used to reliably assess the effect of 
surgery on the well-being of the patient [29]. 

cOnclusiOns 

Early identification and treatment of the primary tumor and 
nodal metastases, a multidisciplinary team approach and 
use of adjuvant radiation or chemo-radiation therapy have 



300 

IMAJ • VOL 11 • MAY 2009reviews

contributed to increased survival of patients with HNCs. 
Contemporary surgical techniques, organ preservation 
means and reconstruction methods are essential to enhance 
the quality of life of patients after surgical ablation of HNC 
while allowing complete extirpation of the tumor. 
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In the immune system, dendritic cells, monocytes and macro- 
phages are critical for the inflammatory response to 
pathogens. Although these cell types arise from a common 
hematopoietic precursor, they are functionally diverse and 
the developmental relationships between these subsets 
and where they develop have not been fully delineated 
in vivo. Liu and team elucidate the precursor-progeny 

relationship between mouse conventional dendritic cells, 
plasmacytoid dendritic cells, and monocytes. Conventional 
dendritic cells arise in the bone marrow and travel to the 
peripheral lymphoid organs, where further differentiation 
and expansion occurs.
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