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Outcome of multidisciplinary treatment in laryngeal cancer: 
A retrospective study with 10-year follow-up
Resultados del tratamiento multidisciplinario en cáncer de laringe. Estudio retrospectivo 
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Abstract

Background: In laryngeal cancer, multidisciplinary treatment improves the patient’s quality of life and the possibility of preserv-
ing the larynx. Most cases occur in a locally advanced stage. The aim is to present the results according to the stage. 
Method: A retrospective study which analyzed the clinical stage, type of primary treatment, outcomes, and survival was analyzed. 
Results: A  total of 451 patients were included in the study. The median age was 66 years. The majority of the tumors pre-
sented in advanced stage (72%) and the most affected subsite was the glottis (84.5%). In the early stage, the most frequent 
treatment was radiotherapy as the only treatment modality. In Stages III and IVA, 65% were resectable. In Stage IVB, the 
management was non-surgical, with control in 26% of the cases. Survival at 10 years was related to the clinical stage: 81.7% 
for Stage I and 0% for Stages IVB and IVC. Conclusions: Patients with laryngeal cancer should be treated according to the 
clinical stage, through a multidisciplinary approach. Long-term follow-up showed a worse prognosis for advanced clinical stages.

Keywords: Larynx neoplasm. Laryngectomy. Induction chemotherapy. Chemoradiotherapy. Bioradiotherapy. Head-and-neck 
neoplasm.

Resumen

Antecedentes: En cáncer de laringe, el tratamiento multidisciplinario mejora la calidad de vida del paciente y la posibilidad de pre-
servar la laringe. La mayor parte de estos cánceres se presentan localmente avanzados. El objetivo es presentar los resultados de 
acuerdo con la etapa. Método: Estudio retrospectivo en el que se analizaron la etapa clínica, el tipo de tratamiento primario, los 
resultados y la sobrevida. Resultados: Se incluyeron 451 pacientes. La mediana de edad fue de 66 años. El mayor porcentaje de 
los tumores se presentó en etapa avanzada (72%) y el sitio más afectado fue la glotis (84.5%). En etapa temprana, el tratamiento 
más frecuente fue la radioterapia. En las etapas III y IVA, el 65% fueron operables. En la etapa IVB el manejo fue no quirúrgico, con 
control en el 26% de los casos. La supervivencias a 10 años se relacionaron con la etapa clínica: 81.7% para la etapa I y 0% para 
las etapas IVB y IVC. Conclusiones: Los pacientes con cáncer de laringe deben ser tratados de acuerdo con la etapa clínica y 
mediante un abordaje multidisciplinario. El seguimiento a largo plazo demostró un peor pronóstico para las etapas clínicas avanzadas.

Palabras clave: Neoplasias de laringe. Laringectomía. Quimioterapia de inducción. Tratamiento concomitante. Biorradiote-
rapia. Neoplasias de cabeza y cuello.
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Introduction

Head-and-neck squamous cell carcinoma accounts 
for 6% of all neoplasms, both globally and nationally. 
Laryngeal cancer is the second most common neo-
plasm of the upper aerodigestive tract and accounts 
for 2% of all cancer cases in the world; in our country, 
it has been estimated at around 1%1. Squamous cell 
carcinoma is the most common histology, with 98.7% 
of cases2. Laryngeal cancer treatment has significant-
ly changed in recent years due to the development of 
laryngeal preservation procedures, radiotherapy 
methods and introduction of chemotherapy (induction 
and concomitant), as well as to the addition of new 
drugs such as targeted therapy3. Multidisciplinary 
management through a coordinated oncology team 
improves patient care, quality of life, and the possibil-
ity for the larynx to be preserved4,5. The risk factors 
that have been most involved are alcohol, tobacco, 
and the combination of both6. Increasing evidence 
indicates that some viruses are involved in the gen-
esis of head-and-neck squamous cell carcinoma, es-
pecially the human papillomavirus, which is present in 
20-30% of laryngeal cancer cases7,8. Most cases (up 
to 70% in Mexico) are at locally advanced stage, that 
is, III-IVB9.

The purpose of this study is to report the oncologi-
cal results of patients with laryngeal cancer, stratified 
by stage, and treated with a multidisciplinary ap-
proach in a tertiary care center, with a long follow-up 
period.

Methods

A retrospective, retrolective study was conducted, 
in which the medical records of patients diagnosed 
with laryngeal cancer in a tertiary care center were 
reviewed. To be included, patients had to meet the 
following criteria: being older than 18  years of age, 
having a confirmed histological diagnosis of squa-
mous cell carcinoma of the larynx, having complete 
medical records, and having received all the treatment 
in our hospital center. Confidentiality of the subjects 
was ensured through coding by subject, avoiding the 
use of proper names. Approval by the research ethics 
committee of our institution was obtained. Demo-
graphic data were evaluated, including age, gender, 
subsite, Eastern Cooperative Oncology Group (ECOG) 
performance status, clinical stage according to the 
classification of the American Joint Committee on 

Cancer, eighth edition, the treatment that was used, 
and overall survival. Survival was analyzed with the 
Kaplan–Meier test, and factors were compared with 
the log-rank test to demonstrate significant differenc-
es. p < 0.05 was considered a statistically significant 
difference.

Results

Four-hundred and fifty-one patients were included 
for analysis (85% males), with a median age of 
66 years (range: 33-94 years). The most affected sub-
site was the glottis, in 84.5% of cases, followed by the 
supraglottis and hypopharynx, with 13.5% and 2%, 
respectively. Most patients had an ECOG of 1 and 
2 (88.2%). Early clinical stage accounted for 28% and 
locally advanced stages for 72% (Table 1).
-	 Stage 0: eight cases were reported, out of which 

seven were treated with external beam radio-
therapy because the disease was multicentric, 
and one with vocal cord stripping. In all cases, 
the disease was controlled.

-	 Stages I and II: constituted 118  cases, out of 
which 82 were at Stage I and 36 at Stage II. Of 
these, 113 were treated with radiotherapy (95.8%), 
4 with cordectomy (3.4%), and one with vertical 
hemilaryngectomy and post-operative radiother-
apy (which was not controlled). Local control was 
obtained in 117 cases, out of which 27 had recur-
rence (22.9%). Of the latter, 23 underwent sur-
gery with curative intent, with local control being 
obtained in 18 (78%); in 17 of them, surgery was 
radical laryngectomy and only in one was vertical 
hemilaryngectomy performed.

In contrast, in locally advanced stages, that is, clini-
cal Stages III and IVA, 65.1%, were operable. The 
glottis was the most affected subsite, in 84.5% of cas-
es. There were 90 recurrences and only in 23 patients 
(25.5%), the disease could be controlled with curative 
surgery. The results are broken down as follows:
-	 Stage III: there were 108  cases and only 102 

were treated, given that six patients did not ac-
cept any treatment. All treatments had a multidis-
ciplinary approach. The treatments whereby the 
longest survival was obtained were cetuximab 
and concomitant radiotherapy, induction chemo-
therapy with cetuximab-radiotherapy concomitant 
management, and chemotherapy, cetuximab, and 
concomitant radiotherapy. Radical laryngectomy 
with post-operative radiotherapy, radical laryngec-
tomy alone, and sequential chemoradiotherapy 
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(CT-RT) obtained lower survival rates than the first 
mentioned regimens (Fig.  1A). Disease control 
was obtained in 80% of cases. Twenty-two pa-
tients (27%) experienced recurrence, with cura-
tive surgery being possible only in 2  (9%). 
Induction chemotherapy showed a survival in-
crease (mean: 8.23 years; 95% confidence inter-
val [CI], 5.92-10.5) in comparison with those who 
did not receive it (mean: 2.42  months; 95% CI, 
2.14-2.7) (Fig. 1B). For analysis, treatments were 
categorized into three groups of patients: those 
who received bioradiotherapy, those who re-
ceived surgery, and those who received CT-RT. 
We observed that when cetuximab was added to 
radiotherapy for locoregional management, sur-
vival was longer than with surgery alone or with 
concomitant CT-RT without the use of this anti-
body (Fig. 1C).

-	 Stage IVA: there were 186  cases and 165  pa-
tients were treated. Management was multidisci-
plinary and included 24 different treatment 
combinations. Those with the longest survival 
were induction chemotherapy and concomitance 
with radiotherapy and cetuximab, followed by 
those treated with surgery, radical neck dissec-
tion, and radiotherapy, and in third place, those 
corresponding to radical laryngectomy (Fig. 2A). 

Disease control was obtained in 56% of cases, 
among which 38 patients (41%) had recurrence, 
and curative surgery could only be performed in 
3  patients (8%). The use of induction chemo-
therapy improved survival (Fig.  2B). As regard 
locoregional management, either concomitant, 
with surgery or radiotherapy alone, survival is the 
same (Fig. 2C).

-	 Stage IVB: there were 28 cases and only 23 pa-
tients were treated with 17 different strategies. The 
best results were obtained with induction chemo-
therapy and concomitant CT-RT, or sequential CT/
RT. Six patients (26%) were controlled, three re-
curred, and no one could be rescued.

-	 Stage IVC: there were three patients and only two 
were treated; no one could be controlled.

Median (range) follow-up for Stage 0 was 8.39 years 
(1-21 years); for Stage I, 6.15 years (0-28 years); for 
Stage II, 6.34  years (0-36  years); for Stage III, 
2.67 years (0-31 years); for Stage IVA, 1.51 years (0-
17 years); for Stage IVB, 1.08 years (0-9 years); and 
for Stage IVC, 2.88 years (0-6 years).

Survival by stage at 5 and 10 years was as follows: 
for Stage 0, 100% in both time periods; for Stage I, 
86.3% and 81.7%; for Stage II, 81.2% and 75.8%; for 
Stage III, 46.5% and 41.3%; for Stage IVA, 28.3% and 
24.9%; for Stage IVB, 8.7% and 0%; and for Stage 
IVC, only one patient survived at 5 years (Fig. 3).

Discussion

In our population, age, gender, and presentation sub-
site were similar to those reported in world literature10.

Laryngeal cancer treatment depends on clinical stage 
(early or advanced), expected functional outcomes, pa-
tient wishes, and experience of the multidisciplinary 
team in the management of laryngeal cancer4.

At 0, I, and II early stages, the main treatment in our 
study was external beam radiotherapy, since the same 
control is obtained as with surgery and voice function 
results are better11,12. In case of recurrence, rescue 
surgery is offered, with very high disease control13.

At Stage III, surgery is no longer the first treatment 
option, given that it has been replaced by organ pres-
ervation with concomitant radiotherapy, either with 
cetuximab or platinum salts14,15. Other management 
options include induction chemotherapy in patients 
with high tumor load16, or surgery alone if the patient 
accepts it, with or without adjuvant radiotherapy17,18. In 
the presence of recurrence, curative surgery is pos-
sible in few cases (9%)19,20.

Table 1. Clinical and demographic data of patients with laryngeal 
cancer

Variable n = 451

Age, median (range) 66 (33-94)

Gender, males (%) 384 (85.1)

Subsite, n(%)
Glottis
Supraglottis
Hypopharynx

381 (84.5%)
61 (13.5)

9 (2.0)

ECOG, n (%)
0
I
II
III
IV

41 (9.1)
324 (71.8)
74 (16.4)
11 (2.4)
1 (0.2)

Clinical stage, n (%)
0
I
II
III
IVA
IVB
IVC

8 (1.8)
82 (18.2)

36 (8)
108 (23.9)
186 (41.2)

28 (6.2)
3 (0.7)

ECOG: Eastern Cooperative Oncology Group.



H. Gurrola-Machuca, et al.: Laryngeal cancer multidisciplinary treatment

453

Figure 1. Survival for Stages III. A: survival according to the treatment provided with different modalities. B: survival according to the use of 
induction chemotherapy. C: survival according to the use of bioradiotherapy. Bio: cetuximab; CX, surgery; CT, chemotherapy; CTD: doublet; 
RT: radiotherapy.
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Figure 2. Survival for Stages IV. A: survival to the treatment administered with the nine modalities. B: survival according to the use of induction 
chemotherapy. C: survival according to the locoregional treatment strategy. Bio: cetuximab; CX: surgery; RND: radical neck dissection; CT: che-
motherapy; QTD: doublet; RT: radiotherapy.
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At IVA stage, surgery is indicated21,22. However, in 
patients who reject it, treatment with induction chemo-
therapy could be considered16. If these patients exhibit 
a response higher than 50%, our recommendation is 
to continue with concomitant management with ce-
tuximab or platinum salts15. If this response is not 
obtained, they would be candidates for radical laryn-
gectomy23,24. No locoregional treatment is superior to 
the others.

Patients at Stage IVB, due to their high tumor burden, 
should be treated with induction chemotherapy and 
subsequent concomitant management with cetuximab 
or chemotherapy, depending on their performance sta-
tus25. The prognosis is generally poor in the short term.

In our study, there were only two patients at Stage 
IVC; they received induction chemotherapy without 
response. This treatment was administered before the 
results of the extreme study26 were available, which 
probably would have changed the therapeutic modal-
ity they were offered.

Conclusions

Patients with laryngeal cancer should be treated 
according to clinical stage, comorbidities, and experi-
ence of the multidisciplinary team specialized in head-
and-neck cancer.

At clinical Stage 0, if the lesion is localized, it should 
be treated with vocal cord stripping, or with external 
radiotherapy in patients with multicentric or recurrent 
tumors. At Stages I and II, the treatment with the best 
functional results and voice quality is external beam 

radiotherapy, although there are also surgical options. At 
clinical Stage III, the goal is organ preservation, which is 
why treatment should be concomitant management with 
cetuximab or chemotherapy. Induction chemotherapy 
might increase survival at this stage. At clinical Stage 
IVA, surgery is indicated, although it does not increase 
survival in comparison with concomitant management. 
In these patients, induction chemotherapy appears to 
increase survival. Due to their tumor load, Stage IVB 
should be treated with induction chemotherapy or con-
comitant management with cetuximab or chemotherapy, 
according to patient performance status and comorbidi-
ties. Stage IVC should be treated with chemotherapy.

This study has the limitation of being retrospective; 
for this reason, oncological results should be evalu-
ated in prospective studies, with the proposed treat-
ment guidelines and with long-term follow-up.
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