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Difficulties in the surgical management of head and neck 
cancer patient 

INTRODUCTION

Cancers of the upper aero-digestive tract are re-
sponsible for more than 900,000 cases and 260,000 
deaths each year1. The main risk factors involved in 
head and neck cancer are smoking, alcohol consump-
tion and chronic viral infection such as HPV (Human 
Papillomavirus) and EBV (Epstein-Barr Virus)2. 

Because head and neck cancers can alter the func-
tionality of many systems and sensory organs, the goal 
of surgical and nonsurgical management is not only to 
cure and improve overall survival, but to do so while 
preserving their function and maintaining an ade-
quate quality of life. 

It is generally accepted today that head and neck 
cancers are best managed by a multidisciplinary team 
in a specialised head and neck cancer centre. The 
healthcare system should streamline the patients’ 
course from clinical suspicion to diagnosis confirma-
tion, surgical and/or oncologic treatment and func-
tional rehabilitation3. 

A number of factors make the surgical and onco-
logic management of patients with head and neck can-
cers difficult. This article presents the practical 
difficulties encountered in the management of these 
patients, from personal experience and reviewing the 
literature.

DISEASE STAGE AT THE TIME OF FIRST 
PHYSICIAN APPOINTMENT VS DISEASE 
STAGE AT ADMISSION AND TREATMENT 
INITIATION

In general, delays in diagnosis and treatment of 
head and neck cancers are linked to worse prognosis4. 
Delays up to 90 days do not decrease overall survival 
rates but may produce the need for more aggressive 
surgical treatment and thus increase morbidity5. De-
lays can be caused by patient-related factors (time 
lapse from symptoms onset to first physician appoint-
ment) as well as healthcare provider-related causes 
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(time lapse from first physician appointment to cor-
rect diagnosis, which may include referral delays to 
head and neck specialists, and the time lapse from di-
agnosis to treatment). The average delay on patient’s 
behalf ranges from days to years, while healthcare 
system-related delays range form days to months6. Fac-
tors associated with increased delays include non-
smokers, lack of referral to a specialist following the 
initial consultation, lack of regularly scheduled dentist 
appointments, hoarseness as the only symptom, while 
factors associated with timely diagnosis count in visible 
lesions, heavy drinking and smoking, odynophagia7,8. 
Patients’ beliefs regarding the accuracy of the diagno-
sis, gravity of the disease, perceived treatment benefits 
and costs can influence conventional treatment initia-
tion timing. Alternative medicine, as a first choice 
treatment, significantly delays conventional treatment 
and reduces the 3-year survival rate; patient character-
istics associated with declining standard treatment in-
clude female gender, older age, single marital status, 
advanced tumour stage and significant comorbidi-
ties9,10. Although pursuing second opinions increases 
time to treatment initiation, the increase in morbidity 
is negated by the improved survival rate at academic 
facilities11. 

SELECTING PATIENTS ELIGIBLE FOR 
SURGICAL TREATMENT

Selecting realistic surgical candidates is a difficult 
task based on staging, anatomical landmarks involved, 
comorbidities, surgeon experience and technical 
means available. Tumor extension beyond the skull 
base (dura mater, endocranium) or to the spine, com-
mon and internal carotid artery may prevent complete 
resections and determine increased morbidity and are 
therefore considered contraindications12. Each ap-
proach (endoscopic, combined, or open) has its own 
limits and contraindications. Comorbidities such as a 
cardiovascular disease, respiratory disease, neurologi-
cal diseases, diabetes, hematologic diseases, kidney 
and liver chronic diseases, alcohol or tobacco con-
sumption have a greater negative impact for head and 
neck cancers than for other malignancies, thus stratify-
ing the surgical risk and limiting therapeutic op-
tions13,14. The nutritional status in any oncologic pa-
tient is important, and this is especially true in the 
head and neck region where the malignancy can di-
rectly impair swallowing. Percutaneous endoscopic 
gastrostomy is sometimes required to prevent malnu-
trition.

Neoadjuvant radiotherapy may deter some physi-
cians from proposing surgery because it impairs wound 
healing and increases morbidity15. The most common 
example is the increased risk for pharyngocutaneous 

fistula in patients who underwent radiotherapy prior to 
total laryngectomy or laryngopharyngectomy16. The 
surgeon may address this potential complication by 
placing the tracheal stoma below the incision line in 
order to be uninvolved in the resulting wound17.

 When surgically addressing head and neck cancers, 
also addressing the positive cervical lymph nodes via 
selective or radical neck dissections or oncologic treat-
ment is an important part of the treatment plan; even 
infracentimetric lymph node metastases are a factor of 
poor prognosis18.  

PREOPERATIVE EVALUATION AND CHOOS-
ING THE SURGICAL TECHNIQUE 

Preoperative evaluation of a head and neck cancer 
patient concludes with choosing the adequate surgical 
technique and should include: 

Endoscopic examination of the upper aerodigestive 
tract is a mandatory procedure in head and neck can-
cer patients useful to assess potential surgical excision 
difficulties and risks and to screen for a second pri-
mary malignancy. A biopsy specimen can be acquired 
during an endoscopic evaluation; this can also be a 
source of error if, for example, it is taken from a ne-
crotic part of the tumor, further delaying accurate di-
agnosis and treatment. In the case of a positive neck 
with an unknown primary, tonsillectomy, nasopharyn-
geal and tongue-base biopsies are advised before exci-
sional biopsy of the lymph node is performed12,19. 

Imaging. Cross-sectional imaging techniques (CT, 
MRI) are used to determine the tumor size and the 
involvement of adjacent structures. CT is better at ap-
preciating bony erosions, while MRI is better at evalu-
ating soft tissue involvement such as intracranial ex-
tension and differentiating between tumor, inflamma-
tion and secretions. PET-CT is currently the best imag-
ing method in detecting recurrence. A particular case 
in the head and neck region is thyroid cancer, which 
may be assessed in early stages using ultrasonography 
and radionuclide imaging20. Ultrasonography is also 
considered the gold standard in diagnosing cervical 
lymph nodes, with better sensitivity and specificity 
than PET-CT21. Imaging can also be an important 
source of errors in head and neck cancer diagnosis 
and management (Figures 1, 2).

Functional evaluation of adjacent head and neck 
structures (sensory organs and their corresponding 
cranial nerves integrity, facial nerve function, swallow-
ing, voice quality, oronasal breathing) before and after 
surgery is advised for both medical and legal reasons. 
Even if tumor resection is technically possible, the po-
tential functional and aesthetic sacrifice required for 
oncologic safety might deter patients from opting for 
surgery.
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Figure 1 Cranio-facial MRI scan of a patient with malignancy of the right maxillary sinus. An anterior nasal packing procedure was performed prior to image 
acquisition due to epistaxis. The MRI features of the nasal packing may lead to diagnostic errors and incorrect appreciation of tumor extension.

Figure 2 Right-sided palatine tonsil malignancy. MRI scan of the same patient shows the primary tumor (blue arrow) and a large magnetic susceptibility artefact 
due to a ferromagnetic dental implant (green arrow) which impedes proper evaluation of tumor extension.
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RECONSTRUCTION OF TISSUE DEFECTS 

Head and neck cancer surgery frequently implies 
high tissue defects and increased morbidity in terms of 
both aesthetic and functional outcomes, pondering to 
the need for difficult reconstructive surgery in order 
to avoid complications such as malnutrition and nega-
tive psychological impact22.  

Reconstructive surgery relies on grafts, local or re-
gional flaps, free tissue transfer and synthetic materi-
als of different consistencies for soft or bony tissue 
reconstruction. Free tissue transfer is considered the 
first choice for reconstruction in large tissue defects 
because it can restore integrity, function, as well as 
form, thus reducing morbidity and it is outside of the 
frequent preoperative radiation field23.

PROVIDING THE BEST AVAILABLE 
HEALTHCARE FROM DIAGNOSIS TO 
REHABILITATION – THE 
MULTIDISCIPLINARY APPROACH

Management of head and neck cancers from initial 
diagnosis onward involves many practitioners: head 
and neck surgeons as well as surgeons with different 
backgrounds (Figure 3), radiologists (both diagnostic 
and interventional), anaesthesiologist, clinical oncolo-
gist, radiation oncologist, pathologist, prosthodontist, 
psychotherapist, physical medicine and rehabilitation 
doctor, speech-language pathologist, family physician, 
social workers, caregivers.

Assembling a multidisciplinary team of both surgi-
cal and non-surgical medical specialities is time-con-
suming in the absence of a head and neck oncologic 
pathology centre. Most operating rooms are not pre-

equipped with the necessary technical means to ac-
commodate surgeons from multiple specialities. Legal 
aspects and the costs of planning an extensive multi-
disciplinary surgery should also be taken into account. 
However, multi-step surgery is often unfeasible and 
referring the patient from one physician to another 
without an integrated approach can result in patient 
dissatisfaction, reduced quality of life and decreased 
chances of survival25. Some health systems have pub-
lished guidelines for creating effective multidiscipli-
nary teams which dictate team membership and 
leadership, infrastructure and logistics, decision-mak-
ing processes26. 

Collaboration with the anaesthesiologist is impor-
tant in order to approach potential airway-compromis-
ing tumours rendering orotracheal intubation 
difficult. Awake fiberoptic intubation or intubation via 
a tracheostomy is necessary in some cases, as is the 
intraoperative switch from orotracheal to tracheos-
tomy intubation. In most cases, the airway must be 
shared between the surgeon(s) and the anaesthesiolo-
gist. Prolonged procedures also increase the difficulty 
and risk of general anaesthesia27,28.

Below are described five head and neck cancers 
types commonly seen in an ENT&HNS Department:

I. Sinonasal
Many sinonasal malignancies, including squamous 

cell carcinoma, can be staged using the TNM classifi-
cation. The Tumour (T) component is different de-
pending on its origin, being either the maxillary sinus 
or the ethmoid sinus and the nasal cavity. The paucity 
of malignant tumours originating elsewhere (sphe-
noid sinus, frontal sinus) justifies their lack of gener-
ally accepted dedicated T stage17,29. The size of the tu-
mour plays no role in Tumour staging, the focus being 

Figure 3 Surgeons involved in head and neck oncological pathology (Original picture: Head lateral anatomy created by Patrick J. Lynch. Acquired from https://
commons.wikimedia.org/wiki/File:Lateral_head_anatomy.jpg, under Creative Commons Attribution 2.5 License 200624).
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on the involvement of adjacent structures, while lymph 
Nodes (N) are staged according to size and lateral-
ity30,31. Other sinonasal malignancies have different 
staging systems, as are the cases of rhabdomyosarcoma 
which is staged into risk groups based on 3 systems: 
TNM, histologic classification and postoperative re-
sults or esthesioneuroblastoma which is staged accord-
ing to Kadish-Morita histologic classification17,32. 

The bulk of sinonasal malignancies benefit from 
combined surgical and oncological therapy. Few early 
stage tumours may benefit from standalone complete 
surgical excision, while in more advanced cases the 
surgical risks outweigh predicted benefits. Commonly 
accepted surgical limits include invasion of the carotid 
artery and cavernous sinus, optic chiasm, bilateral 
optic nerve or brain and M1 stage (M – metastasis). 
Commonly accepted surgical limits of endoscopic sur-
gery include extension to orbital content, facial soft 
tissue, palate and areas beyond the reach of current 
optics and instrumentation. When carefully selecting 
patients, endoscopic sinus surgery for sinonasal malig-
nancy has similar results compared to open surgery in 
terms of recurrence and overall survival33,34. Open ap-
proaches range from Caldwell-Luc to lateral rhinoto-
mies, maxillectomies and anterior craniofacial resec-
tions with increasing functional and aesthetic deficits.

Reconstruction is necessary to prevent complica-
tions such as cerebrospinal fluid leak, to improve func-
tional results of oral intake, speaking and vision and 
achieve aesthetic results to diminish psychological 
trauma. The techniques used include prostheses, ob-
turation, pedicled and free flaps17,35,36.

To exemplify the difficulties in the surgical manage-
ment of sinonasal tumors, we present a case of a 
61-year-old woman who referred to our clinic for left 
nasal obstruction, rhinorrhea, repeated epistaxis, 
anosmia, left hemifacial paraesthesia, exophthalmos, 
epiphora and vision impairment in the left eye (Figure 
4, Figure 5). The patient developed the symptoms 
over the course of the previous 6 months, during 
which she scheduled doctor appointments and under-
went investigations.

Tumour excision was performed via an open lateral 
rhinotomy approach with cephalad Lynch extension 
and upper lip split for good intraoperative exposure 
(Figure 6).

II. Nasopharyngeal cancer
Nasopharyngeal cancer is usually diagnosed in an 

advanced stage. Incidental finding on head imaging is 
rare and up to three quarters of patients have cervical 
lymph node enlargement at initial presentation, 
higher than all head and neck squamous cell carcino-
mas37,38. Nasopharyngeal biopsy can have false-nega-
tive results especially if no apparent lesion is observed 
in the nasopharynx. In a few situations, such as the 

case of positive neck and unknown primary, naso-
pharyngeal biopsies may need to be repeated with 
multiple fragments being obtained from the naso-
pharynx without missing the Rosenmuller fossa – the 
most common site of origin for nasopharyngeal carci-
noma39, nasopharyngeal dome or any slight mucosal 
asymmetry or discoloration17. Radiotherapy is the 
mainstay of treatment for nasopharyngeal carcinoma, 
with the possibility of adding chemotherapy for ad-
vanced stages. Side effects of radiotherapy are some-
times difficult to distinguish from disease recurrence 
(hearing loss, blood-stained sputum or nasal dis-
charge, cranial nerve palsies)40. Surgery is generally 
reserved for recurrent or residual disease and neck 
dissection. Nasopharyngectomy via an endoscopic or 
open approach is the surgical treatment of choice. Na-
sopharyngeal endoscopic resection of the posterior 
nasopharyngeal wall with possible extension superi-
orly to the sphenoid sinus or to the pterygoid plates 
and Eustachian tube while ensuring the integrity of 
the internal carotid artery is a less invasive approach 
with similar results to open procedures41. Open ap-
proaches include lateral rhinotomy with medial maxil-
lectomy, maxillary swing, mid-facial degloving, in-
fratemporal fossa approach, transpalatal approach42,43. 
Contraindications for nasopharyngectomy include 
invasion of the cavernous sinus, skull base erosion, in-
tradural or intracranial invasion and pharyngobasilar 
fascia invasion; although it increases morbidity, a sec-
ond course of preoperative radiotherapy is not consid-
ered an absolute contraindication44,45. Residual cervi-
cal lymph node disease can be managed by selective 
neck dissection when a single infracentimetric positive 
node is present or by radical neck dissection and indi-
vidualised imaging-based modified neck dissection46,47. 
Palliative surgery including tumour debulking, elec-
trocoagulation for epistaxis or myringotomy with 
grommet insertion for otitis media with effusion might 
alleviate symptoms, although the latter has been 
shown to increase the risk of difficult to manage otor-
rhea48.

Figure 4 Left exophthalmos with chemosis.
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III. Oropharyngeal (tonsillar) cancer
For stage I or II tonsillar fossa carcinoma, both sur-

gery and radiotherapy are equally effective in terms of 
local control49. Advanced lesions (stage III and IV) are 
currently best treated with surgery followed by radio-
therapy with or without chemotherapy50,51. Tumour 
size, extension and involvement of adjacent structures 
as well as surgeon preference dictate the surgical ap-
proach. Most tonsillar fossa tumours can be managed 
using a transoral approach with the aid of radiofre-
quency, electrocautery, CO2 LASER or robotic assis-
tance52,53. Some cases may require lateral pharyngot-
omy approach or lip-splitting anterior mandibulotomy 
for mandibular swing approach. Combined ap-
proaches such as transoral robotic surgery and lateral 
pharyngotomy with radial forearm free flap recon-
struction may avoid the need for lip-splitting ap-
proach54. Treatment for advanced disease might pro-
duce the need for temporary tracheostomy and gas-

Figure 5 Cranio-facial CT scan and contrast enhanced MRI scan of the patient. Notice the extensive bony erosions caused by the tumor 
invading the ipsilateral orbit, extraocular muscles and optic nerve. This was especially important because the patient’s left eye was the only 
functioning one (Notice the right eye prosthesis seen on the CT scan as a high density, rounded structure replacing the right globe. The 
patient has had an enucleation procedure performed for unrelated reasons). Erosion of the ethmoid roof can also be seen, without dural 
infiltration.

Figure 6  Intraoperatory view.
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trostomy. The tonsillar node in the subdigastric group 
is the first one involved in tonsillar fossa cancer55. If 
there is no clinical evidence of cervical lymph node 
involvement, a selective neck dissection should be per-
formed. If radiotherapy is indicated postoperatively, 
an ipsilateral selective neck dissection in sufficient56. If 
the node stage of the disease is greater than 1, radical 
neck dissection is advised57. Contraindications of ton-
sillar cancer surgery include inoperable neck disease, 
distant metastases, involvement of the carotid artery, 
skull base, spine, lateral pterygoid muscle, pterygoid 
plates, or paraspinous muscle58.

IV. Hypopharyngeal cancer
Hypopharyngeal cancer has a worse prognosis com-

pared to other squamous cell carcinomas of the head 
and neck, partly because of late diagnosis, frequent 
lymphatic and systemic metastases, frequent involve-
ment of the larynx. Most hypopharyngeal cancers orig-
inate in the pyriform sinus, with fewer cases arising 
from the lateral or posterior pharyngeal wall and post-
cricoid space. Laryngeal preservation in hypopharyn-
geal cancer is a difficult task for the head and neck sur-
geon and, even with functional sacrifice, there are few 
surgical options. Although organ sparing techniques 
have, in general, low survival rates, for early lesions, 
transoral CO2 microresection seems to have good local 
control rates59,60. Open approaches include variations 
of hemilaryngopharyngectomy or, for advanced cases, 
total laryngectomy with partial pharyngectomy and 
variable esophagus ablation lengths61. Free flap recon-
struction is required for extensive surgeries. For pa-
tients with no clinical cervical lymph node involvement 
a selective neck dissection of levels I-III may be suffi-
cient, while the positive neck needs to be addressed 
with a level I through V selective neck dissection62.

V. Laryngeal cancer
The surgical approach for laryngeal cancer is influ-

enced by the TNM classification and the subsite of ori-
gin. Early glottic squamous cell carcinoma (in situ, T1, 
T2) can be managed with radiotherapy or surgical ex-
cision, the latter keeping both treatment options (ra-
diotherapy and salvage surgery) available in case of 
recurrence. Surgical approaches include transoral 
laser microlaryngoscopy with partial, complete or ex-
tended cordectomy and open approaches: cordectomy 
through laryngofissure, frontolateral partial laryngec-
tomy, hemilaryngectomy, subtotal laryngectomy with 
cricohyoidoepiglottopexy17. Excisional biopsies may be 
curative in some CIS (carcinoma in situ) cases if they 
achieve clear surgical margins63. Early supraglottic tu-
mours (T1, T2) are amendable by transoral laser mi-
crosurgery, supraglottic laryngectomy or supracricoid 
laryngectomy with cricohyoidopexy. One of the most 
important principles of open organ sparing surgery is 

preserving at least one cricoarytenoid unit as the func-
tional unit of the larynx in order to keep the respira-
tory and digestive paths separated64. Transoral laser 
microsurgery is currently expanding its indications for 
progressively more advanced laryngeal cancer rivalling 
the most extensive function preserving open ap-
proaches like the supracricoid partial laryngectomy. 
Because of the good oncologic safety, functional out-
come and low morbidity and mortality, transoral laser 
microsurgery is a viable treatment option in selected 
T2-T4 laryngeal carcinomas65. When organ sparing sur-
gery is not compatible with tumour extension or does 
not have acceptable local control rates, as is the case of 
complete endolaryngeal obstruction, some bilateral 
and transglottic tumours, bilateral cricoarytenoid joint 
involvement, subglottic extension, invasion of extra-
laryngeal tissue or non-squamous cell malignancies, 
total laryngectomy is indicated66. The procedure re-
duces the quality of life of recipients in terms of voice 
loss (which can be improved by tracheoesophageal 
puncture), dysphagia (amendable by rehabilitation), 
anosmia, risk of aspiration and drowning, psychologi-
cal and social impact67-69. Cervical lymphadenectomy 
for the clinically negative neck in terms of selective 
neck dissection of levels II through IV is currently indi-
cated starting from T2 tumours involving the suprahy-
oid epiglottis, T3 supraglottic and T4 glottic tumours70.

CONCLUSIONS 

1. Increased awareness in both the general popula-
tion and healthcare professionals regarding head 
and neck cancers may facilitate early access of 
patients to diagnostic and therapeutic proce-
dures. Considering the wide range of surgical 
procedures available, from minimally invasive to 
extensive resections, early diagnosis of head and 
neck malignancies becomes important not only 
for improving survival rates but also for decreas-
ing morbidity and increasing the quality of life.

2. A thorough preoperative assessment is of utmost 
importance in selecting realistic surgical candi-
dates, preventing intraoperative accidents and 
postoperative complications and providing the 
patient with a predicted oncologic and func-
tional outcome.

3. A guideline based multidisciplinary approach in 
an academic head and neck cancer centre cur-
rently provides the best outcomes for patients 
with upper aerodigestive tract malignancies. 

4. Surgery plays a central role in addressing many 
upper aerodigestive tract malignancies, but the 
overall management of such a patient from diag-
nostic to rehabilitation and social reintegration de-
termines the medical and psychological success.  
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