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Summary

Despite the use of aggressive single or multimodality treat-
ment protocols, patients with advanced cervical metastases,
N2 and N3, have a poor prognosis because of their high risk of
regional and distal failure. Moreover, N3 class does not allow
resectability and curability to be defined. Numerous trials have
been carried out in order to improve the oncological outcomes
of patients with advanced metastases to the neck using a vari-
ety of multimodality therapy. At present, there is a trend to-
ward the use of a definitive radiochemotherapy followed, or
not, by neck dissection. In order to offer a panoramic view of
the treatment protocols in use, data available in the literature,
regarding the management of advanced neck disease using
surgery, radiotherapy and chemotherapy, in different associa-
tions, have been reviewed and our experience reported. The
presence of advanced cervical metastases is a very poor prog-
nostic factor. The combined treatment modality offers better
chances of cure than single modality treatment. Surgery fol-
lowed by radiotherapy or chemo-radiation therapy is an effec-
tive and well standardized approach. The use of planned neck
dissection following chemoradiation is still debated.

Riassunto

Malgrado l’impiego di protocolli di trattamento monomodali o
multimodali particolarmente aggressivi, i pazienti con meta-
stasi laterocervicali in stadio avanzato N2 ed N3, presentano a
tuttoggi prognosi severa per l’elevato rischio di recidive loca-
li e/o a distanza. Inoltre la classe N3 non consente di definire
un parametro di resecabilità e di curabilità, così come invece
avviene nel caso del T4, che è distinto in “a”, resecabile, ed in
“b”, non resecabile e/o non curabile. Per tali ragioni sono sta-
ti effettuati diversi studi con l’intento di migliorare i risultati
oncologici del trattamento delle metastasi laterocervicali in
stadio avanzato per lo più utilizzando protocolli terapeutici
multimodali. L’orientamento attuale prevede l’impiego di che-
mio-radioterapia concomitante con intenti di radicalità, segui-
ta o meno da svuotamento linfonodale laterocervicale. Al fine
di fornire una panoramica dei protocolli terapeutici più aggior-
nati e maggiormente diffusi, sono state passate in rassegna le
casistiche più significative reperibili in Letteratura e, a margine,
si è presentata la casistica personale. La presenza di metastasi
laterocervicali in stadio avanzato costituisce indubbiamente un
fattore prognostico fortemente negativo. Allo stato attuale un
protocollo terapeutico multimodale sembra offrire le migliori
possibilità di controllo della malattia e di guarigione, in rappor-
to ad un approccio monomodale. In linea generale, la chirurgia
con intenti di radicalità seguita da chemio-radioterapia conco-
mitante è attualmente da considerarsi quale opzione terapeutica
maggiormente efficace e standardizzata. L’impiego dello svuo-
tamento linfonodale laterocervicale “pianificato” dopo chemio-
radioterapia è ancora oggetto di discussione.

Introduction

When cervical metastases are present, the prognosis
of patients with head and neck squamous cell carci-
noma (SCC) is poor and it is affected by the size,
number, level, extra-capsular spread (ECS), re-
sectability as well as by previous treatments 1 2.
The group of “advanced nodal disease” includes N2
and N3 TNM categories, but comprises heteroge-
neous clinical entities with different prognostic rele-
vance and treated by different strategies 3. Apart from

the primary tumour located in the thyroid gland, skin
and rhino-pharynx, the TNM classification defines
N2 categories exclusively by the size and the number
of metastatic nodes, taking into account the side, but
not the level of metastases. Obviously, a single nodal
homo-lateral metastasis of 3.5 cm has a prognostic
impact different from contra-lateral multiple large
nodes. N3 category is defined only by the size of the
lymph node, not considering the presence of other el-
ements. Moreover, the TNM classification does not
consider the presence of ECS, which, revealed only
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by definitive histo-pathological examination, plays
an important role, as prognostic factor, and in the
planning of adjuvant therapy 2 4 5. Finally, the prog-
nostic value of recurrence in the neck (rTNM) differs
in relation to the kind of primary treatment (surgery
or radiotherapy (RT)).
TNM classification lacks the “a” and “b” subgroups,
which are present in T4 head and neck cancers, defin-
ing them as resectable (or curable) or not. The major
problem of N3 resectability regards the carotid in-
volvement.
Concerning the treatment, combined therapy has
demonstrated its superiority in loco-regional control
over surgery or RT alone, but the timing of therapy –
still remains unclear 1 2 6-9. The results reported in the
literature are usually heterogeneous on account of
different selection criteria to enrol the patients and
endpoints used by the Authors 6-9.
The purpose of this study was to analyse the thera-
peutic protocols employed to treat advanced nodal
disease, reviewing the oncological outcomes ob-
tained in our experience and reported in the interna-
tional literature.

Material and methods: review of
literature and personal experience

In the present study, we have considered the current
data available in the literature on the oncological out-
comes, concerning the management of advanced
neck disease using surgery, RT and chemotherapy in
different combinations. Moreover, we report our per-
sonal experience regarding a group of patients affect-
ed by uncertain resectable and curable neck disease.
In detail, we have reviewed the results achieved in
our series of 89 N3 patients treated from 1984 to
1998 by surgery, alone or with RT (22 cases); by RT,
alone or with chemotherapy (53 cases) and with pal-
liative intention (14 cases).
To define the criteria of resectability and curability
related to carotid artery encasement, we reviewed the
data from the literature and our experience on a series
of 14 patients, that underwent, between 1980 and
2005, radical neck dissection extended to the com-
mon carotid artery. Then the data of 11 cases, in
which a radical neck dissection with R1 or R2 was
performed and followed by brachi-therapy using per-
manent implants of 125-Iodine seeds have been exam-
ined.
With regard to the effectiveness of planned neck
dissection after complete or incomplete response to
RT, we discuss the ability of imaging techniques
and positron emission tomography (PET) to detect
residual disease in a group of N2-N3 patients treat-
ed with chemo-radiotherapy followed by neck dis-
section.

Discussion

GENERAL CONSIDERATIONS

Patients with advanced metastatic neck disease have
a higher risk both of regional and distant failure, that
increases with the volume and the number of the
nodes involved 2 10-12. Although an improvement in
the loco-regional control rate has been noted in the
last 20 years, this only partially influences the over-
all survival rates, likely due to the distant metastases,
which occur in more than 30% of patients, with more
than 3 positive lymph-nodes in the neck 12. Clark et
al. recently reported results on 181 patients with N2-
N3 neck disease, who underwent initial neck dissec-
tion followed by RT; control of neck disease was ob-
tained in 86% of the cases, but disease specific sur-
vival was 39% at 5 years only 8.
If surgery is used as primary treatment, a radical neck
dissection as described by Crile 13 or an extended
procedure to non lymphatic involved structures is
recommended. When RT is preferred as primary
treatment, a total neck irradiation boosted on gross
nodal disease will be used. The chemotherapy is usu-
ally added as associated treatment. At present, there
is no gold-standard therapy for advanced neck metas-
tases, and treatment policies vary in the different In-
stitutions. The comparison of data reported in the lit-
erature is quite difficult, because most series include,
in the same analysis, patients with N2 and N3 neck
metastasis. These categories include a large range of
clinical entities with different prognostic implica-
tions. Disease control and survival depend not only
upon the extent of metastasis dissemination, but also
on the treatment used, on the primary extension and
on other clinical and pathological variables. Finally,
due to the poor prognosis of patients with advanced
neck disease, less morbid treatments are often con-
sidered in patients with poor performance status.
Surgery, irradiation, chemotherapy or combined
strategies can be adopted. Most head and neck sur-
geons 14-16 consider neck dissection followed by post-
operative radiation or chemo-radiotherapy as the best
therapeutic option.
Regarding the indication for adjuvant treatment after
neck dissection, RT is indicated in confirmed pN2
and pN3. Two important randomized trials 17 18, have
demonstrated a statistically significant advantage of
concurrent chemo-radiotherapy vs. RT alone, in the
case of ECS. Following the publication of results of
organ preservation protocols, RT associated with
chemotherapy followed or not by neck dissection is
used as a valid therapeutic option in patients with ad-
vanced head and neck tumour. Moreover, combined-
modality therapy has been demonstrated to be supe-
rior in terms of local control compared to surgery or
RT alone 9 19-21.
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OR CHEMORADIOTHERAPY

Advanced neck metastases, treated exclusively with
RT, have a low rate of disease control associated with
a high rate of recurrence, independently of the site of
the primary tumour and the RT dose. Narayan et al.,
on a series of 52 patients with neck nodal metastases
> 30 mm, noted that after esclusive RT, residual dis-
ease was present in the neck in 24 cases (46%) 9. Car-
valho et al., on a series of 137 N3 patients treated
with RT alone (mean dose 60 Gy), achieved control
of neck disease in 16.1% of patients, with salvage
surgery not being feasible in any of these cases 7.
Moreover, as noted by Mendenhall et al. 22, the effi-
cacy of RT alone in the treatment of nodal disease de-
creases with the increasing volume of the metastases,
with local control of the disease within 3 years of 0%
for nodal disease > 7 cm. The association of
chemotherapy (sequential or concurrent) significant-
ly increases loco-regional control and survival.
Brizel 23 compared the results obtained in two groups
of patients with advanced disease using hyperfrac-
tionated RT alone or RT associated with chemothera-
py; overall survival at 3 years was significantly bet-
ter in the group on combined therapy (55% vs. 34%).
Similarly, Puc et al. 24 in 48 N2-N3 patients, observed
that the association of cisplatin based chemotherapy
and hyperfractionated RT leads to complete clinical
response in 60% of cases and complete histological
response in 45%, following neck dissection (31/48
patients). The 4-year disease-specific survival rate, in
N3, was 39%.

INTRA-ARTERIAL CHEMORADIATION (RADPLAT)
Among the various therapeutic regimens proposed
for the treatment of advanced neck disease, some
Authors studied the use of an intra-arterial chemo-
radiation protocol, known as RADPLAT. Robbins et
al. 25 reported the results in 52 patients with N2/N3
disease involving 60 necks treated with intra-arteri-
al cisplatin chemotherapy combined with systemic
chemo-neutralization. Cisplatin (150 mg/m2 weekly
for 4 weeks) was rapidly infused (3 to 5 min.) in the
dominant blood supply of the targeted tumour. Con-
ventional external beam radiation was delivered in a
daily fraction to a total dose of 68/74 Gy. The
chemotherapy infusion was given on days 1, 8, 15
and 22 of RT. Of the 56 evaluable necks, a clinical
complete response was achieved in 33 (59%). With
the association of planned selective neck dissection
performed in 35 necks the rate of loco-regional dis-
ease control achieved 77%. Overall and disease-
specific survival at 3 years were 32% and 45%, re-
spectively. Ahmed et al. 19 studied 26 patients with
N3 neck metastases who were treated with intra-ar-
terial chemotherapy and RT. The partial response
rate was 81% (21/26 cases); but the clinical com-

plete response was obtained only in 4 out of the 26 pa-
tients (15%); 19 patients underwent salvage neck dis-
section and loco-regional control at 3 years was 67%.
In conclusion, targeted chemo-radiation with the use
of intra-arterial supra-dose cisplatin and concomitant
radiation therapy is effective for controlling regional
disease, but in most cases the association of neck dis-
section is necessary to improve loco-regional control.

SURGERY

Surgery alone in the management of advanced neck
disease is marginally effective. Results of surgery
alone are rarely reported in the recent literature be-
cause, in most of the series, surgery is followed by
radio- or chemo-radiotherapy. Stell et al. 26 reported
the results of a retrospective study on 139 patients
with fixed lymph-node; only 23 selected cases un-
derwent surgery alone, achieving 52% of local con-
trol but a 5-year survival of only 15%. On the other
hand, 78 patients were considered incurable and 37
were treated with radiation alone.
The small series in the literature treated with neck
dissection alone, comprised patients, that were also
unable to tolerate adjuvant RT or chemotherapy, thus
making the results inaccurate and fragmentary 8 15.

SURGERY AND CHEMO-RADIOTHERAPY

Surgery followed by radiation or chemo-radiation is
a well established strategy of cure for advanced but
resectable neck disease; in well-determined circum-
stances, such as small primary tumours with huge
cervical metastases, the initial surgical management
may focus treatment on the neck only, leaving the
primary tumour for subsequent RT treatment, with
the intent to minimize morbidity. Smeele et al. 14 re-
ported on 37 patients (most primary oro/hypophar-
ynx tumours) with N2-N3 neck disease, treated with
surgery followed by chemo-radiotherapy. Five pa-
tients were excluded from the analysis because of in-
complete treatment, in the remaining 32 patients the
overall loco-regional control rate was 43% at 2 years,
with an incidence of distant metastases of 31%
(10/32 patients). Byers et al. 15 reported on a series of
35 patients treated with neck dissection followed by
RT. For the subgroup of patients with small primary
T1-T2 and neck nodes > 3 cm, survival at 5 years was
55% with regional (neck) failure occurring in 11% (4
out of 35 patients). Likewise, Allal et al. 16 retrospec-
tively evaluated 24 patients (group 1) with pharyn-
geal carcinoma and N2-N3 neck disease, treated by
neck dissection followed by RT and 17 patients
(group 2) treated by radical RT alone. Three-year ac-
tuarial loco-regional control was 73% and 55% for
groups 1 and 2, respectively, (p = 0.52). The corre-
sponding 3-year actuarial overall survival rates were
37% and 50%, respectively, (p = 0.42). It should be
noted that the data are partially altered by the fact



that chemotherapy was delivered to 6 patients in
group 1 and 8 in group 2. Clark et al. 8 analysed 181
patients with advanced neck metastases treated by
neck dissection followed by RT in 82% of cases. Ip-
silateral control in the treated neck was achieved in
86% of cases, but disease-specific survival, at 5
years, was only 39%. The Authors, with the use of
multivariate analysis, identified, in macroscopic ECS
and N2c neck disease, adverse prognostic factors for
survival.
In conclusion, neck dissection for advanced neck dis-
ease followed by planned RT offers good local con-
trol of the disease, but the poor survival rate indicates
that adjuvant therapeutic strategies need to be con-
sidered because the incidence of distant failure, as
well as other causes of death, are frequent.
With regard to our experience on 89 patients with N3
disease, we have observed an overall survival rate, at
3 years, of 7.5% in the group of 53 patients submit-
ted to exclusive RT or chemo-radiation therapy; 30%
for the 22 patients treated by surgery and RT. The se-
lection of the candidate to the two different options
does not allow comparison of the results. Overall, 14
patients were considered incurable and treated with
palliation alone, stressing the opportunity to intro-
duce, in the classification, a parameter of selection in
order to assess the curability and resectability.

CHEMO-RADIATION AND PLANNED NECK DISSECTION

Most mucosal head and neck tumours, especially if
in the initial stage and in a specific site such as the
pharynx, respond well to RT alone. On the other
hand, when high volume neck metastases are present,
the choice to manage the neck by chemo-radiothera-
py must be based on the fact that high volume neck
metastases are rarely responsive to RT alone, where-
as the concurrent chemo-radiationtherapy has been
shown to be more effective 27; moreover, the radio-
biological sensitivity should be better in primary in-
tention 28. Evaluation of the irradiated neck is often
imprecise due to post-treatment fibrosis. The possi-

bility of residual clinical neck mass that may possi-
bly harbour viable cancer and the possibility of the
presence of residual vital cells even in the case of
complete clinical remission makes it difficult to de-
cide whether or not a planned neck dissection should
be carried out.
On the basis of these considerations, the current
opinion is that planned neck dissection following de-
finitive RT or radiotherapy plus chemotherapy for
bulky clinical neck disease, regardless of the clinical
or radiographic response to treatment, improves the
prognosis. This finding is supported by the study of
Parsons et al. 29 who recently reported improvement
of neck control rates in patients with N2-N3 disease
treated with RT and planned neck dissection vs. RT
alone and by the study of McHam et al. 6, that demon-
strated 25% of residual pathologic evidence of neck
disease in N2-N3 patients that completely responded
to chemo-radiation therapy. On the other hand, there
are the patients with incomplete clinical response to
chemo-radiation therapy that only in 39% of cases
show residual tumour in the neck at surgery 6. For
these reasons, many important oncologic Institutes in
the world, tend to avoid neck dissection in patients
with a complete clinical response. Table I outlines
the indication to neck dissection after initial chemo-
radiation reported in the literature. It is, therefore,
necessary to clarify the role of planned neck dissec-
tion in relation to concomitant chemo-radiation pro-
tocols and the selection criteria that will identify pa-
tients who will benefit from neck dissection from
those who will not.
At present, none of the available diagnostic tech-
niques can identify, in all cases, the presence of
residual node disease. The main limit of traditional
imaging techniques is the difficult to clearly distin-
guish viable residual tumour from scar tissue or
necrosis. Computed tomography (CT) has a false
positive error rate ranging from 7% to 30% when
considering pathologic nodes > 1.5 cm and the use of
magnetic resonance imaging (MRI) added only a
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Table I. Recommended Planned Neck Dissection after CT/RT (Review of the Literature).

Always (ref. no.) If partial or non responder (ref. no.)

Leon X, et al. Eur Arch Otolaryngol 2000 (41) Johnson CR, et al. Radiat Oncol Invest 1998 (48)
Stenson KM, et al. Arch Otolaryngol Head Neck Surg 2000 (35) Narayan K, et al. Head Neck 1999 (9)
McHam SA, et al. Head Neck 2003 (6) Weisman RA, et al. Laryngoscope 1998 (49)
Argiris A, et al. Head Neck 2004 (42) Porceddu S, et al. Head Neck 2005 (32)
Garg M, et al. Curr Treat Options Oncol 2004 (43) Yao M, et al. Int J Rad Oncol Biol Phys 2005 (31)
Wang SJ, et al. Laryngoscope 2000 (44) Garden AS, et al. J Clin Oncol 1999 (50)
Brizel DM, et al. Int J Radiat Oncol Biol Phys 2004 (45) Corry J, et al. Radiother Oncol 2000 (51)
Robbins KT, et al. Arch Otolaryngol Head Neck Surg 1999 (25)
Lavertu P, et al. Head Neck 1997 (46)
Wolf GT, et al. Laryngoscope 1992 (47)
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slight improvement in diagnostic accuracy. An inter-
esting paper from Ojiiri et al. showed a negative pre-
dicting value (NPV) of 100% using the combination
of size (< 15 mm), free of focal defects and ECS neg-
ative at CT imaging 30.
In the last few years, PET with 18-fluoro-deoxyglu-
cose, based on the high uptake of glucose in the tu-
mour mass compared to the surrounding tissue has
been introduced in order to increase the accuracy of
post-therapy staging. PET-CT fusion scan combines
the metabolic information obtained from PET with
anatomic information obtained with CT, hopefully
amplifying the ability to detect the presence of
residual disease. Yao et al. 31 studied a group of 41
patients with regionally advanced disease, treated
with RT with or without chemotherapy, considering
a cut off of SUV = 3 (standardized uptake value).
The NPV was 100%, positive prediction value
(PPV) 80%. Porceddu et al. 32 reported a PPV of
71% and NPV of 97%. Whereas, Gourin et al. 33 re-
cently studied, with PET-CT, a group of 17 N2-N3
patients complete responders to chemo-radiation
therapy. Only 2 out of 11 (18.2%) patients with pos-
itive PET-CT presented residual carcinoma at
pathological examination after neck dissection and
3 out of 6 (50%) PET-CT negative patients were
completely free of the disease in the neck. McCol-
lum et al. reported a sensitivity of 67% and speci-
ficity of 53%, an overall accuracy of 58%, a PPV of
46% and NPV of 73% 34. These differences report-
ed in the diagnostic accuracy of PET-CT show that
this technique has not yet reached sufficient accura-
cy to select whether or not a planned neck dissec-
tion is indicated.
We studied a group of 12 patients with oropharyngeal
cancer and N2 metastatic nodal disease treated with
primary chemo-radiation therapy followed by
planned neck dissection regardless of the response of
the neck disease. We evaluated the clinical response
by PET-CT, MRI and ultrasonography (US) 12
weeks after the end of chemo-radiation therapy. Re-
sults have been correlated to pathological reports fol-
lowing neck dissection. The NPV of PET/CT, MRI
and US was 60%, 80%, 83%, respectively. The PPV
was 100%, 71% and 83%, respectively. We have con-
cluded that none of the single modalities is able to
correctly detect the status of the node, but the combi-
nation of all four diagnostic modalities (clinical as-
sessment, PET, MRI and US) showing a negative
neck is associated with a NPV of 100%. This ap-
proach is more expensive, but effective.
Regarding the type of procedure, a radical neck dis-
section according to Crile, is considered the standard
treatment, even if recently a less invasive procedure,
namely, selective neck dissection has been proposed
in order to minimize neck dissection morbidity, spar-
ing marginal node levels, where micro-metastases,

when present, were probably eliminated by the initial
chemo-radiation therapy 25 35.

EXTENDED SURGERY

From a surgical viewpoint, un-resectability is de-
fined by invasion of cervical non-lymphatic struc-
tures not amenable to resection; these structures in-
clude the skull base, vertebrae and the common
and/or internal carotid artery. Fixation of the mass
to the surrounding structures, such as the presence
of cranial nerve palsies, is a clinical indicator of ex-
tra-nodal extension, but it is not an absolute criteria
for unresectability or non-curability. A conflict ex-
ists between what it would take to resect the metas-
tasis vs. the impact of such resection could have on
the patient’s quality of life; although it may be pos-
sible to achieve a total macroscopic resection, mor-
bidity may be questionable. These decisions must
be considered individually and the surgeon has to be
able to recognise curable patients and resectable
disease.
Pre-operative imaging options (CT, MRI) common-
ly used to evaluate the extension of the disease to
surrounding structures, have a good NPV but a poor
PPV. Regarding the carotid artery encasement, the
share of vessel encircled by the tumour is used as an
indicator of vessel invasion. In the case of more
than 180° of encirclement evident at CT, the sensi-
tivity of the method in detecting vascular invasion
is as low as 18.5%, but it is a good indicator of poor
clinical outcome, the overall survival rate is 8.3% at
2 years 36 37. The maximum accuracy is obtained
when different parameters are considered, particu-
larly compression and deformation of the artery and
partial fat or fascia deletion between tumour and
vessel (84.1%) 38. Whereas, with regard to MRI, the
single criterion of involvement of 270° or more of
the circumference of the carotid artery accurately
predicts the surgeon’s inability to peel the tumour
off the carotid artery in 100% of the cases, as re-
ported by Yousem et al. 39. Thus in cases of encir-
clement of the carotid artery of less than 270°, the
ultimate resectability of the mass can only be deter-
mined at the time of surgery.
Certainly, the carotid artery is the most difficult
structure to manage in advanced cervical disease.
Usually, it is the last structure to be sacrificed dur-
ing extended radical neck dissection, and vessel re-
section is performed after complete exploration of
the neck in order to be sure regarding complete re-
moval of the tumour. If the involved carotid cannot
be sacrificed because it is impossible to reconstruct
the vessel, in the case of insufficient cerebral collat-
eral circulation, subtotal resection, associated with
Intra-operative Radiotherapy (IORT) or brachither-
apy have been proposed as an acceptable alternative
to treat the tissue at risk of microscopic disease af-
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ter cancer extirpation 40. In the case of definitive lig-
ation of the carotid artery, there is a high risk of
cerebrovascular complications, that may occur im-
mediately, because of inadequate perfusion of the
brain, or during the post-operative period because
of distal thrombus formation and embolism. Table II
outlines the neurologic sequelae of carotid artery re-
section described by different Authors. It is manda-
tory to pre-operatively identify the patients at risk
for neurologic sequelae, evaluating the collateral
cerebral blood flow through the balloon occlusion
test. The cerebral perfusion and the patency of the
carotid artery are assessed pre-operatively; then a
balloon is inflated inside the carotid stopping the
blood flow for 20 minutes, during this period, the
patient is monitored with regard to neurologic com-
promise and cerebral perfusion is tested with Single
Photon Emission Computed Tomography (SPECT).
The sensitivity of the test can be improved by in-
ducing a hypotensive status. In the case of patients
at higher risk of cerebral ischaemia, the involved
artery can be by-passed with a temporary shunt that
ensures cerebral perfusion during the placement of
a graft (vein or alloplastic materials). Vascular re-
construction is suitable also in patients with safe
collateral cerebral circulation, not only because the
graft re-establishes cerebral blood flow, but it mini-
mizes the risk of clot and thrombus propagation due
to stasis of the blood. Coverage of the reconstruct-
ed artery by pedicled pectoralis major flap is reli-
able especially when post-operative RT on the neck
is scheduled or has already been delivered. Even in

the case of carotid reconstruction, every effort must
be made to maintain blood pressure within the nor-
mal range during surgery as well as in the post-op-
erative period 36.
Our series refers to 14 cases, who underwent radical
neck dissection extended to carotid artery resection,
on account of encasement. In 10 patients, the artery
has been resected without reconstruction, in 2 cases,
the carotid trunk has been reconstructed by means of
an alloplastic prosthesis and, in 2 cases, a patch has
been sutured, after partial removal of the carotid
wall, at the level of the bifurcation. Even in the 4 cas-
es, in which reconstruction was effected, temporary
interruption of the vascular flow occurred, no strokes
or peri-operative mortality were observed. All pa-
tients but one, affected by nodal metastasis from
medullary carcinoma of the thyroid gland, died.  One
patient died after 3 years due to heart failure without
disease.
Cervical skin invasion by extended cervical metas-
tases is quite frequent. Large amounts of skin can be
sacrificed without any functional impairment. Only
rarely, is direct closure possible. The use of a free
flap is not always possible since it increases the com-
plexity of the procedure in patients with a poor
chance of cure and because neck vessels are rarely
available for micro-anastomosis. It is preferable to
use a pedicled flap, particularly pectoralis major, that
offers a large portion of skin paddle associated with
vital muscle that can be used to protect the carotid
artery and to fill the dissected neck.

Table II. Neurologic sequelae and mortality of carotid artery resection (review of literature and personal experience).

Author Cases Revascularization Stroke Mortality
(Ref.) No. % % %

Freeman SB, et al. 58 80 Yes 20 3
Laryngoscope 2004 (52) 20 No 20
Wright JC, et al. 20 Yes 10 0
J Vasc Surg 1996 (53)
Meleca RJ, et al. 20 8 Yes 13 ND
Arch Otol H&N Surg 1994 (54) 12 No 58
Jacobs JR, et al. 18 Yes 0 0
Am J Otolaryngol 2001 (55)
Katsuno S, et al. 9 Yes 0 11
Laryngoscope 1997 (56)
Brennan JA, et al. 7 No 2 29
Laryngoscope 1994 (57)
Feiz-Erfan I, et al. 5 Yes 1 20
Neurosurg Focus 2003 (58)
Muhm M, et al. 5 Yes 0 15
Acta Otolaryngol 2002 (59)
Spriano G, et al. (in press) 14 4 Yes 0 0

10 No



If one or more cranial nerves are paralysed pre-oper-
atively, sacrifice is made without direct inspection. In
the case of intra-operative evidence of nerve inva-
sion, the nerve can be resected.
Resection of multiple cranial nerves is associated,
especially in the elderly, with a high rate of post-
operative dysphagia and lung complications. Inva-
sion of the sympathetic cervical chain and its sur-
gical removal will determine Bernard Horner Syn-
drome.
Excision of the splenius and levator scapulae mus-
cles can be performed in the case of direct invasion
by the tumour. This sacrifice will usually determine
shoulder morbidity especially when, as often occurs,
innervation of the trapezius muscle is also sacrificed.
Bony structures such as mastoid, clavicle, vertebra
and mandible can be invaded by the tumour. Mastoid
and clavicle can be resected without reconstruction.
Vertebral infiltration is a dramatic situation not
amenable to surgical treatment. Management of
mandible invasion can be resolved by marginal or
segmental resection. Marginal inferior mandibulecto-
my does not require any specifical reconstruction.
Segmental resection of the mandible might require
some type of reconstruction. Fibula or iliac crest free
flaps are the best options, but their use is limited to
very selected cases, on account of the complexity of
the procedure in patients with poor prognosis and the
paucity of suitable recipient vessels in the dissected
neck.
Pre-operative assessment of patients must take into
consideration certain parameters to select candidates
for this type of surgery. Generally, SCC has a better
prognosis than other histological conditions; skin and
carotid artery involvement is worse than infiltration
of others structures of the neck; a bilateral or con-
tralateral node disease, as well as para-pharyngeal
mass, is related to a poorer prognosis; involvement of
lymph-nodes located at lower levels (IV, V, VI) is an-
other unfavourable situation compared to nodes lo-
cated at upper levels (I, II, III).
A score system based not only on patients character-
istics, such as age, performance status, mortality risk,
neurologic risk and quality of life, but also on tumour
characteristics, such as previous treatment, probabil-
ity of leaving residual disease, and survival at 3
years, would be useful to select candidates for aggra-
sive surgery.
Considering the high impact on the future quality of
life of the patient undergoing this type of surgery
which is often associated with adjuvant treatment,
the decision on the neck must be associated with
evaluation of the status of the primary lesion and
with a meticulous search for distant metastases and
surgery on the neck can be performed only when a
plan of treatment has been made to obtain a reason-
able chance of cure. With the development of recon-

structive techniques, the word “inoperable” has be-
come obsolete, everything is always operable, but
operable does not mean curable. One of the most dif-
ficult situations for a surgeon is to decide when a pa-
tient has no chance of cure, but technical demonstra-
tion of surgical expertise, when there is no benefit for
the patient, should be avoided.

RECURRENCE

One peculiar situation concerns patients with recur-
rence in the neck. Generally, very poor prognosis lim-
its the treatment to a palliative cure, but some differ-
ences exist, especially regarding the initial treatment
and the stage of recurrence, when detected. Patients
with recurrence after initial RT treatment  should not
be considered for re-irradiation, that is rarely possi-
ble; a radical neck dissection offers some chance of
cure. With regard to this situation, we have started a
phase I study in which an extra dose (usually 12 Gy)
of IORT is given during surgery; 25 patients have
been thus treated, so far, but the follow-up is, as yet,
too short to define the oncological value.
The worst situation occurs in the case of recurrence
in patients initially treated with surgery and RT.
Evaluation of the neck is difficult on account of the
scar and radio-induced fibrosis, thus recurrence is
generally detected late, moreover, salvage surgery
is associated with an increased risk of post-opera-
tive complications and poor oncological outcomes.
We have treated 11 consecutive patients presenting
recurrence in the neck and controlled diseases in
the primary tumour, using brachi-therapy by means
of 125-iodine seeds: 4 cases were recurrences fol-
lowing surgery and RT; 7 cases presented a rN3 fol-
lowing radiation ± chemotherapy, in which radical-
ity could not be macroscopically achieved by radi-
cal neck dissection. All 4 patients with recurrence,
after surgery, died with disease in the neck; all 7 pa-
tients with recurrence following RT died but 4 out
of 7 on account of M1 without disease in the neck.
In any case, repeat treatment, on the neck, has to be
considered an exception; the majority of recur-
rences in the neck are candidate for palliative pro-
cedures.

Conclusion

The treatment of choice for advanced neck disease is
multimodal: surgery followed by chemo-radiothera-
py for SCC arising from the skin, salivary glands, lip
and oral cavity; for most pharyngeal and laryngeal
carcinomas with advanced cervical nodal disease,
neck dissection is part of the treatment and can be
performed after associated chemo-radiation.
Planned neck dissection is still controversial, until
imaging techniques are able to select the right can-
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didate that will truly benefit because of residual dis-
ease.
Involvement of non-lymphatic structures of the neck,
strongely common carotid artery, need meticulous

evaluation both of the patient and disease to be sub-
mitted to aggressive surgery. 
Recurrence in the neck, usually, has to be considered
an incurable disease.
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