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Abstract

Nowadays treatment of laryngeal and hypopharyngel cancer is not defined only by surgical
resection. Multimodality treatment approach is considered the best approach for patients.
Currently treatment includes chemotherapy, radiotherapy, and surgery. The goal with
combination treatment approach is to preserve organ and function. In the past years unfortunately
we had to deal with mutilating and function destroying treatment. In the past 25 years, evidences
from large randomized trials presented data that organ preservation studies using sequential and
concomitant radio-chemotherapy do not compromise survival when compared with surgery
followed by radiotherapy. The side effects from multimodality treatment approach has to take into
account and the final goal has to be not only organ preservation but also function preservation. In
the current review we focus on the most common treatment options. We conclude that there is
an urgent need to refine the definition of a functional organ and to refine recommendations for
evaluating treatment response.

Key words: Head and neck cancer, Concurrent radio-chemotherapy, Induction chemotherapy,
Organ preservation surgery, Molecular therapy

Introduction

It is known that head and neck cancer is the sixth ~ radiotherapy are generally required.

most common cancer worldwide. The incidence has
been recorded to be over 500,000 new cases each
year.(1) Usually up to 90% of the histology type is
squamous cell carcinoma originating from the
mucosal epithelia. It has been observed that patients
with squamous cell carcinoma (HNSCC) diagnosed at
early stages (stage I/II) can achieve long-term
survival benefit from single modality treatment either
surgery or radiotherapy (RT). On the other hand,
patients with locally advanced HNSCC (stage III/IV)
a multi-modality treatment approach is necessary
including surgical resection, chemotherapy, and

In locally advanced stage of HNSCC surgery is
followed by combined chemo-radiotherapy and
remains the main treatment of choice for these
patients. Chemotherapy (CT) has increased
locoregional control and reduces the incidence of
distant metastasis. Chemotherapy also has increased
effect in the case where the tumor has an adequate
blood supply; however, it is less effective as the tumor
vascularity has been compromised by previous
surgery or radiotherapy.(2,3) Induction chemotherapy
(IC) is considered an effective way for down staging
the disease in case of advanced or aggressive
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malignancies, but also improves the chance of local
tumor eradication by either surgical extirpation
combined with postoperative radiation + concomitant
chemotherapy (CCRT) or definitive RT/CCRT. The
benefit of induction chemotherapy is clear in some
malignancies; however, the clinical value of induction
chemotherapy in HNSCC still remains unclear. To
date the presented data do not show a clear benefit of
induction chemotherapy in HNSCC.(4, 5) During the
last ten years several randomized control trials have
reported a benefit of adding induction chemotherapy
to standard therapy regimens for HNSCC. Current
multimodality  treatment approaches will be
presented in the current work.

Concurrent chemo-radiotherapy versus
induction chemotherapy

It has been reported in the Radiation Therapy
Oncology Group (RTOG) 91-11 study (6, 7) that
concurrent chemotherapy and radiotherapy (RT)
multimodality treatment was superior to sequential
therapy or RT alone for stage III or stage IV laryngeal
cancers. 547 patients with T2, T3, or “low-volume” T4
tumors were randomly assigned to one of the three
study groups. During a 2 assessment it was observed
that (88%) of the patients who had radiotherapy with
concurrent chemotherapy had an intact larynx and
the proportion higher than the proportions in the
groups receiving sequential therapy (75%, P = 0.005)
or radiotherapy alone (70%, P < 0.001). It was also
observed that the rate of loco-regional control was
higher with radiotherapy and concurrent cisplatin.
The 5-year results (7) indicate that there is an
improvement in laryngectomy-free-survival for both
sequential therapy and radiotherapy with concurrent
chemotherapy treatments when compared to
radiotherapy alone. Regarding the endpoint of
laryngeal preservation and loco-regional control,
radiotherapy with concurrent chemotherapy still
remains superior with no advantage seen over the
addition of induction chemotherapy to radiation
alone. However, there is no improvement on the rate
of distant metastases. Moreover, it has to be stated
that the morbidity of nonsurgical treatments of
laryngeal cancer was significant in this trial, and
associated with a 3% risk of treatment-related death.
Until now it is proposed that radiotherapy with
concurrent chemotherapy should be considered as the
standard of care for patients desiring laryngeal
preservation and that laryngectomy should be
performed only as a salvage therapy. However, acute
toxicity was observed to be greater than threefold
increase after the addition of chemotherapy to
radiation without an improvement in survival.(8) The

EORTC 24954  trial compared  alternating
chemo-radiotherapy and induction chemotherapy but
there was no significant difference between both arms
regarding survival and larynx preservation.(9) It was
observed that multimodality non-operative treatment
such as chemotherapy or radiotherapy are successful
but severe late toxicity is common.

The toxicity in 230 patients was 43%. However,
concomitant use of chemotherapy and radiation has
presented favorable results for loco-regional control
and survival benefits, when compared to RT alone.
Favorable results are observed when a high-dose
single-agent cisplatin and concurrent radiotherapy
are administered to patients with advanced
nasopharynx cancer, un-resectable head and neck
tumors, and as a postoperative adjuvant for patients
with high-risk of recurrence.(10,11) Previously
Concomitant chemo-radiotherapy was administered
with taxane. A phase II multicenter study reported
high organ-preservation rate with taxane-based
chemotherapy for oropharynx but the case was not
the same for larynx cancer patients.(12) The toxicity
rate observed for these patients was low.
Furthermore, a Spanish group conducted a phase 1I
trial of concomitant chemo-radiotherapy with weekly
docetaxel for advanced head and neck head and neck
cancer (13), however; although the results regarding
effectiveness were the same, toxicity was higher when
compared to exclusive cisplatin = schemes.
Neoadjuvant chemotherapy followed by concomitant
chemo-radiotherapy has been investigated with the
aim to increase survival and laryngeal preservation.
First studies used cisplatin and 5-fluoruracil as the
main components of induction chemotherapy and
usually consisted of three cycles. After the induction
chemotherapy patients with residual disease received
salvage surgery. The “responders” proceeded to
concomitant chemo-radiotherapy. In the study by
Mantz et al. (14) added Ileucovorin and
interferon-alpha 2b to the induction regimen. The
concomitant chemo-radiotherapy consisted of seven
or eight cycles of 5-Fluouracil, hydroxyurea, and a
total RT dose of 70 Gy. Thirty-two laryngeal cancer
patients with predominantly stage IV disease were
included and complete remission was reported in
59%. The 5-year old overall survival (OS) was 47%
and loco-regional control was achieved in 78% of
patients. Voice preservation with disease control was
observed to be 75% at 5 years. Only two patients had
to undergo laryngectomy during treatment and
follow-up and no distant metastases were observed.
Unfortunately, treatment-related toxicity = was
observed in two patients. In this study it was
concluded that the treatment resulted in high rates of
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disease cure and voice preservation in a group of
patients that usually performed poorly in both clinical
and functional outcomes.

The GORTEC 2000-01 trial (15) compared a more
intensive induction chemotherapy regimen where
docetaxel was added to the conventional
cisplatin/5-fluoruracil ~ regimen. = The  median
follow-up was 36 months and the 3-year larynx
preservation rate was around 70% which was
significantly higher with the triplet induction
chemotherapy (Taxane Platinum Fluoruracil) than
with the doublet (Platinum Fluoruracil). Patients in
the (Taxane Platinum Fluoruracil) group had more
severe neutropenia, whereas patients in the PF group
had more thrombocytopenia, stomatitis, and
creatinine elevation. The overall response was 80.0%
in the (Taxane Platinum Fluoruracil) group versus
59.2% in the (Taxane Platinum Fluoruracil) group. It
was observed in this study that patients with
advanced larynx and hypopharynx carcinomas,
Taxane Platinum Fluoruracil induction chemotherapy
was superior to the Platinum Fluoruracil regimen for
overall response rate. The results presented in this
study suggest that larynx preservation could be
achieved for a higher proportion of patients.
However, no significant difference was observed for
the survival rate. In the study by Posner et al. (16) the
data presented showed that locally advanced
laryngeal and hypopharyngeal cancer with sequential
therapy after induction Taxane Platinum Fluoruracil
significantly improved survival and progression-free
survival versus Taxane Platinum Fluoruracil. It was
also observed that operable patients, Taxane Platinum
Fluoruracil also significantly improved laryngectomy
free survival and progression-free survival. The
authors of this study proposed the use of sequential
Taxane Platinum Fluoruracil TPF followed by
carboplatin chemo-radiotherapy as a treatment option
for organ preservation or additionally improve
survival in locally advanced laryngeal and
hypopharyngeal cancer. In a recently presented study
TAX324 an association between HPV and OS in
oropharyngeal cancer was examined (5-year
follow-up).(17, 18) It was observed that the survival
benefit of sequential therapy with Taxane Platinum
Fluoruracil remains significantly superior to Platinum
Fluoruracil beyond 5 years of continuing follow up. It
was also observed that patients over age 55 tend to
benefit more from treatment with Taxane Platinum
Fluoruracil than younger patients and the benefit with
Taxane Platinum Fluoruracil becomes more clear with
a longer follow up in patients with oropharynx
tumors. It is known that HPV positive oropharyngeal
cancer has a different demography, biology, and OS

compared to HPV negative oropharyngeal cancer. It
has been observed that HPV positive group has an
excellent long term survival and predicts durable
long-term OS. These data support the development of
different therapeutic approaches for HPV positive
and HPV negative oropharyngeal cancer. The
European TAX 323 study group (EORTC 24971) (19)
also compared Taxane Platinum Fluoruracil with
Platinum Fluoruracil as induction chemotherapy in
patients with loco-regionally advanced and/or
un-resectable disease. Treatment with Taxane
Platinum Fluoruracil resulted in a reduction in the
risk of death of 27% (P=0.02), with a median OS of
18.8 months, as compared with 14.5 months in the
Platinum Fluoruracil group. Data presented that the
addition of docetaxel to the standard regimen of
cisplatin and fluorouracil, improved the
progression-free survival and OS in these patients. In
the case treatment failure for nonsurgical treatments,
then surgical total laryngectomy will be indicated. It
has been observed that salvage laryngectomy is
associated with an increased risk of wound
complications compared to those performed before
radiation. Recent data report up to in 27% of major
wounds in patients, with a range between 5 and 48%
in a recent review of the literature.(20)
Pharyngocutaneous fistulas have been reported in
15-80% of patients undergoing salvage laryngectomy.
A fatal and catastrophic complication arises if a fistula
results in rupture of the carotid artery. This is
complication is rare and in the absence of antecedent
radiation should be taken into consideration carefully.

Molecular therapy

Epidermal Growth Factor Rreceptor (EGFR)
inhibition is one of the new strategies focusing on
molecular targets. EGFR and its ligands have been
recognized as critical proteins in the development and
survival of epithelial tissue. It has been observed that
squamous cell carcinomas of the head and neck tend
to express high levels of EGFR. Inhibition of EGFR
signaling by small molecules, monoclonal antibodies
or antisense oligonucleotides has demonstrated
anticancer effectiveness.(21) On the other hand
cetuximab, a monoclonal antibody against EGFR, and
small-molecule tyrosine kinase inhibitor, such as
gefitinib or erlotinib, have to be proven effective in
clinical applications. A recent publication of a
randomized controlled trial of radiotherapy with and
without concomitant cetuximab showing significantly
improved OS (55 vs. 45% at 3 years, P = 0.03). This
study led to the FDA approval of cetuximab in
combination with radiotherapy for the primary
treatment of head and neck squamous cell

http://www.oncm.org



Oncomedicine 2016, Vol. 1

21

carcinoma.(22) In this study the median duration of
loco-regional control was 24.4 months among patients
treated with cetuximab plus radiotherapy and 14.9
months among those given radiotherapy alone. These
results presented promising results in patients with
oropharyngeal primary tumors, however; little
difference was observed for patients with laryngeal or
hypopharyngeal cancers. Currently a number of
clinical trials are in progress evaluating combinations
of cetuximab and cisplatin-based chemotherapy as
induction or concomitant chemo-radiation.

Organ preservation surgery

Currently primary laryngectomy remains the
best treatment option for a number of patients with
advanced laryngeal cancer. This is because those with
cartilaginous destruction and organ dysfunction are
poor candidates for chemo-radiation. Patients who
undergo chemo-radiation must be capable of
compliance and must have good performance status.
Technological advances provide improved organ
preservation strategies in surgery. Surgeons currently
are able to maintain physiological functions of larynx
such as respiration, speech and swallowing without
compromising the locoregional control.(23) Laryngeal
preservation rates of 90% and local control rates of
91% for 118 T3NO0-3 laryngeal cancers are
reported.(24) Minimum requirements for a surgeon
who performs organ preservation surgery are: (1)
thoroughly assessing the cancer clinically and
radiologically; (2) comprehension of static and
dynamic anatomy of the laryx; and (3) training to
competently perform the chosen surgical technique.
In the study by Tufano et. al. (25) key principles are
reported as follows:

1. Ability to confidently predict the extent of the
tumor including dynamic interpretation of laryngeal
function.

2. Local control: Early detection of residual or
recurrent disease. Regular and close follow up of the
patient is very important.

3. The cricoarytenoid unit is the basic functional
unit of the larynx. Preservation of the cricoarytenoid
unit is a potential candidate for organ preservation
laryngeal surgery.

4. Necessity of resection of normal tissue in
organ preservation surgery to achieve consistent
functional outcomes in terms of speech and
swallowing. Currently different surgical techniques
are performed for different tumor extensions. The
vertical partial laryngectomy (VPL) is usually used in
treatment of early glottis cancer.(26) The usual
contraindications are the involvement of the
crico-arytenoid joint or the thyroid cartilage and of

more than 1/3rd of the contralateral vocal cord.(27)
The supraglottic laryngectomy (SGL), was first
described by Alonso et. al. and is a procedure for
intermediate stage supraglottic cancer.(28) After
surgery the voice quality is normally good as the
vocal cords can be preserved. The supracricoid
laryngectomy (SCPL) bridges the gap between partial
open procedures and total laryngectomy.(25) It has
been observed that when comparing VPL to SCPL a
more comprehensive resection of the para-glottic
space is available. SCPL is used in glottic, transglottic
or supraglottic cancer up to T3 if SGL is inappropriate.
Currently this technique is used in selected T4
larynx-limited invasion with mini endoscopic surgery
as management. This management plays an evolving
role in laryngeal cancer treatment. In the recent years.
There was an evolution of minimally invasive surgery
for tumors of the upper aerodigestive tract with the
development of the CO2 laser coupled to an operative
microscope initially.(29) In several studies the
effectiveness of this endoscopic treatment was
evaluated (CO2 laser) for the resection of
oropharyngeal, hypopharyngeal and laryngeal
cancers.(29-31) The reports about achieving local
control rate are very encouraging in the range of
80-94% and organ preservation rate has been
observed up to 94% of cases in endoscopic laser
microsurgery.(32) In recent studies the transoral
approach which is supported by the daVinci Surgical
System has been adapted for use in head and neck
cancers.(33) The important reason for endoscopic
techniques versus open techniques is that the
endoscopic  techniques preserve the sensory
innervation and normal suspension of larynx. In
general, the recovery from minimally invasive
surgery is rapid. Patients usually have shorter
hospitalization and better swallowing outcome.
Moreover, a favorable impact on their psychological
profile has been observed.

Discussion

Clinical research has shifted treatment options in
the treatment of larynx and hypopharynx cancer. The
current trend based on recent data is to perform less
surgeries.(34-36) However, there is no randomized
trial of organ preservation in advanced laryngeal
cancer that demonstrated improved survival with
non-surgical treatment.(6) Novel multimodality
treatments are offered as an “alternative” treatment
approach in order to improve functional and quality
of life for patients in the form of laryngeal
preservation. However, still the discussion about
larynx preservation remains controversial. In any case
the benefits should be well balanced with cancer
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control and possible adverse events.

In the study by Hoffman et. al. (37) changes in
the patterns of care, and survival in laryngeal cancer
were presented for the United States. Data presented
indicated that the use of chemo-radiotherapy on
158,426 larynx cancers had increased and the use of
surgery was decreased from mid 1980s to mid 1990s.
However, survival progressively decreased over this
period. Almost the same conclusion was observed for

stage IV larynx cancer in the study by Chen et al. (38)
In this study patients with stage IV disease, and total
laryngectomy had increased survival compared with
chemo-radiotherapy = or  radiotherapy  alone.
Moreover, it was observed that for stage III patients
both total laryngectomy and chemo-radiotherapy
overall survival was improved. In the study by
Hoffman et al. (37) the differences between surgery
and radiation versus chemo-radiation were much
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different. A 5% overall difference was observed in
favor of surgery and radiation for the entire T3 group.
However, only a significant difference was found in
comparing surgery with/without radiation to
radiation alone (P < 0.05). No statistically significant
difference was observed between surgery alone or
surgery plus radiation compared with
chemo-radiation (P = 0503 and P = 0.067,
respectively). In a large subgroup of glottis T3NO
patients identical survival rates were observed (54.7
and 65.6%) for surgery and radiation versus
chemo-radiation. Upon observation of the subgroup
of patients with supraglottic T3Np and T4NO tumors,
survival rates actually had improved overall over the
1990-1996 time period. This occurred with the first
increases in the use of chemo-radiation therapy were
performed. Furthermore, the highest decline in the
survival for supraglottic cancer patients was observed
among patients in the early stage who would not have
received chemo-radiation. There are enormous
discrepancies between the different published trials in
terms of eligibility criteria, primary endpoints
selection/ definition and secondary endpoints. Until
now the terminology of larynx preservation is not
clear. One can consider a very restrictive definition for
larynx preservation is for example a larynx without
tumor, tracheotomy, or use of a feeding tube.(9) There
is the case where anatomic organ preservation is
considered tracheotomy tube- and gastrostomy
tube-dependent. There are studies which consider
“larynx preservation” as “larynx in place” without
taking into consideration the tracheotomy or feeding
tube into account. In some studies, the function of the
larynx is abandoned and several studies do not
included survival in the primary endpoint.

Currently a multidisciplinary expert panel has
extensively reviewed the literature and developed
evidence-based clinical practice guideline and defined
the organ preservation “larynx”.(39) The panel
indicated that the wuse of larynx-preservation
approaches is for selected patients and should not in
any way compromise survival benefit. To date, no
larynx-preservation approach offers a survival
advantage compared to total laryngectomy and
adjuvant therapy with rehabilitation. The panel
recommends for T1 or T2 laryngeal cancer, with rare
exception, is an initial treatment with intent to
preserve the larynx. Regarding patients with T3 or T4
disease without tumor invasion through cartilage into
soft tissues, larynx-preservation approach is
considered appropriate, and the standard treatment
option, is concurrent chemo-radiotherapy
therapy.(39) Currently the use of neo-adjuvant
chemotherapy in locally advanced squamous cell

cancer of the head and neck is under debate. Still there
is no clear definition between induction
chemotherapy and concomitant chemo-radiotherapy.
Ongoing studies will elucidate whether taxane-based
neoadjuvant chemotherapy is appropriate for locally
advanced laryngeal cancer.(40) Currently concurrent
chemo-radiation is not considered the standard of
care, but is an acceptable alternative to sequential
chemo-radiation or to total laryngectomy since
concurrent chemo-radiation has not been directly
compared to total laryngectomy. A multidisciplinary
treatment approach should be proposed to the
patient, the board should fully discuss with the
patient the advantages and disadvantages of

larynx-preservation ~ options  compared  with
treatments that include total laryngectomy.
Treating physicians have to decide their

treatment approach on a case by case basis, since each
patient has a variety of characteristics (demography,
biology stage).

Currently there are novel targeted treatments
that are under way and novel technological
equipment used during surgery which in many cases
are very expensive, cost effectiveness is an issue that
has to be considered.
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