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AbstrAct:   Introduction: Management of advanced laryngeal cancer has shown fluctuating trends during the last few decades. Though 
many extensive reports are available in the literature regarding survival outcomes for advanced laryngeal cancer, there is 
a paucity of elaborate systematic reviews giving a complete picture of facts and figures. The present analysis brings to 
attention the most relevant data in a focused and up-to-date format, for simpler interpretation of evidence-based inference. 

  Objective: To present trends in the treatment of T4 laryngeal cancer over the past few decades and analyze survival outcomes 
for different treatment modalities in the management of T4 laryngeal cancer by way of systematic review. 

  Methods: An electronic search was conducted using the terms “total laryngectomy”, “T4 laryngeal cancer”, “survival outcomes” 
in combination with the following search strategy: Search block Laryngeal cancer - “Laryngeal Neoplasms” [Mesh] OR 
(Laryngeal [tiab] OR larynx [tiab] OR “Larynx” [Mesh]) AND (“Neoplasms” [Mesh] OR neoplasm* [tiab] OR tumor* [tiab] OR 
tumour* [tiab] OR cancer* [tiab] OR malignancy* [tiab] OR carcinoma* [tiab] OR neoplasm* [tiab] OR oncology* [tiab]); Search 
block Total laryngectomy - “Laryngectomy” [Mesh] OR total laryngectomy* [tiab] OR total laryngopharyngectomy* [tiab] OR 
total pharyngolaryngectomy* [tiab]; Search block T4– t4 [tiab]. Clinical studies were retrieved from the electronic databases 
of PubMed, EMBASE, SCOPUS and Cochrane Library. A total of 304 articles had been published till June 2017, which included 
prospective studies, randomized controlled trials, retrospective studies and smaller descriptive studies. References of the 
selected studies were further searched for relevant articles. Moreover, a search was conducted over Google Scholar to obtain 
related articles.

  results: Numerous studies, as mentioned in this review, provide authentic evidence in relation to the efficacy and outcome 
of surgical treatment for T4 laryngeal cancer. To address the problem of heterogeneity with regard to patient selection, 
numerous reports pertaining to T4 patients exclusively have been included. 

  conclusion: Total laryngectomy remains the gold standard for the management of T4a laryngeal cancer. After the unparalleled 
oncological outcomes of more than a century, the technique has stood the test of time. An exhaustive review of literature has been 
presented, discussing the trends in the treatment of advanced laryngeal cancer across different continents. However, it must be 
specified that the purpose of the study is not to prove one treatment protocol to be superior to the other but to bring out patterns of 
adherence to protocols and guidelines as suggested by multidisciplinary consensus reports and the consequent outcomes.
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PUrPOse

To present the trends in the treatment of T4 laryngeal cancer over 
the past three decades and analyze survival outcomes for different 
treatment modalities in the management of T4 laryngeal cancer 
by way of systematic review.

MAterIALs ANd MetHOds

An electronic search was conducted using the terms “total laryn-
gectomy”, “T4 laryngeal cancer”, “survival outcomes” in combina-
tion with the following search strategy: Search block Laryngeal 
cancer – „Laryngeal Neoplasms” [Mesh] OR (Laryngeal[tiab] OR 
larynx [tiab] OR  „Larynx” [Mesh]) AND (“Neoplasms” [Mesh] OR 
neoplasm* [tiab] OR tumor* [tiab] OR tumour* [tiab] OR cancer* 
[tiab] OR malignancy* [tiab] OR carcinoma* [tiab] OR neoplasm* 
[tiab] OR oncology* [tiab]); Search block Total laryngectomy – 
„Laryngectomy” [Mesh] OR total laryngectomy* [tiab] OR total 
laryngopharyngectomy* [tiab] OR total pharyngolaryngectomy – 
*[tiab]; Search block T4 – t4 [tiab]. Clinical studies were retrieved 

from the electronic databases of PubMed, EMBASE, SCOPUS and 
Cochrane Library. A total of 304 articles had been published till 
June 2017, which included prospective studies, randomized con-
trolled trials, retrospective studies and smaller descriptive stud-
ies. References of the selected studies were further searched for 
relevant articles. Apart from this, a search was conducted over 
Google Scholar to obtain related articles.

resULts

Numerous studies, as mentioned in this review, provide authentic 
evidence in relation to the efficacy and outcomes of surgical treat-
ment for T4 laryngeal cancer. To address the problem of hetero-
geneity with regard to patient selection, numerous reports per-
taining to T4 patients exclusively have been included. It is clear 
from the analysis of all available data that total laryngectomy is the 
best treatment option as far as T4a laryngeal cancer is concerned. 

The present report makes no negative remarks in relation to any 
treatment modality. All institutes have their own “institutional 
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this topic, have included patients with different stages (T3, T4, N0, 
N+) of laryngeal cancer, sometimes also including cases of hypo-
pharynx or oral cavity, which leads to inaccurate extrapolation of 
prognostic implications. Any study which is utilized to reflect the 
standard of care must be precise and reproducible, should have 
no major unintended consequences of the treatment studied and 
should not lead to unwarranted conclusions. Studies with homog-
enous categories of patients should be used as benchmark refer-
ence, in order to design institutional protocols. Rosenthal et al. 
2015 [17] published (2015) published the largest long-term study 
to exclusively include patients with T4 laryngeal cancer. The au-
thors concluded that total laryngectomy followed by postoperative 
radiotherapy produced longer locoregional relapse-free intervals 
and better functional outcomes as compared to initial non-surgi-
cal radiation-based treatment. As many as 38% of patients treated 
by laryngeal preservation protocol developed locoregional failure 
and eventually required salvage surgery. The study emphasized that 
larynx preservation protocol should be reserved for the minori-
ty of highly selected patients who present with a smaller-volume 
disease. Also, such patients should have an intact airway protec-
tion and swallowing function, no requirement for tracheostomy 
or feeding tube and limited cartilage destruction. Apart from this, 
the selected candidates should be eligible for chemotherapy-based 
laryngeal preservation regimens.

treNds IN treAtMeNt ANd sUrVIVAL OUtcOMes

Over the decades, there have been noticeable changes in the treat-
ment protocols for laryngeal cancer. The result has been a decrease 
in the number of advanced laryngeal cancers treated with surgery 
alone. Hence, the incidence of partial or total laryngectomy being 
performed for advanced laryngeal cancer has decreased. The major 
driving force for bringing out such a paradigm shift has been the 
publication of two studies – the Veterans Affairs Trial [13] (VA Lar-
ynx study, 1991) and the RTOG 91-11 Trial [18] (Forastiere study, 
2003). Both these studies reported high rates of larynx preserva-
tion with the use of chemoradiotherapy protocols for treatment. 
However, it must be pointed out that in the Veterans Affairs La-
ryngeal study, only 85 of 332 patients (25%) included in the study 
had evidence of T4 disease. Of this selected group of subjects, 56% 

protocols” and the present study intends only to give suggestions 
for future research and practices.

INtrOdUctION

Laryngeal cancer is the second most common cancer of the head and 
neck region. It accounts for about 2.4% of all newly diagnosed ma-
lignancies worldwide each year. Most of these cancers are squamous 
cell carcinoma, accounting for 85% to 95% of laryngeal malignancy 
[1, 2, 3]. The term “advanced laryngeal cancer” generally denotes 
stage 3 or 4 laryngeal cancers according to UICC/AJCC staging [4]. 
Cancers of the larynx would attain this staging by virtue of advanced 
T category (T3 or T4), N category (N1-3) or M category (M1). The 
guideline recommendation for the treatment of locoregionally ad-
vanced laryngeal cancer, classified as T4, has classically been sur-
gery [5,6]. It may be followed by radiotherapy (RT) with or without 
chemotherapy (CT), depending on indications. This is explained by 
the fact that in T4 tumors, laryngeal preservation rates are much 
lower and often present complications which compromise laryngeal 
function [7]. However, some patients opt for non-surgical treatment 
in spite of all possible explanation. Such a treatment should only be 
offered when there is minimal cartilage invasion [8] and absence of 
vocal cord fixation, [9] otherwise, the chances of recurrence are very 
high, which would eventually require salvage surgery.

Recent studies have shown decline in the use of surgical manage-
ment as a treatment option for T4 laryngeal cancer. Grover et al. 
[10] published an elaborate study revealing the selection of treat-
ment modalities for the management of T4 laryngeal cancer in the 
United States. The authors highlight the lack of adherence to pro-
tocols established by multidisciplinary consensus reports and the 
declining incidence of total laryngectomy in a non-study, practice-
based setting. Parallel to this decline in incidence of total laryngec-
tomy, various studies witnessed a fall in survival rates for advanced 
laryngeal cancer. Exhaustive reports by Carvalho (2005) [11] and 
Hoffman (2006) [12] bring out this fact in an elegant manner.

Some studies [13–16] have compared survival after total laryngec-
tomy (TL) versus organ preservation protocol (OPP) in advanced 
laryngeal cancer. However, most studies published in relation to 

tab. I. Survival outcomes from studies comparing Total Laryngectomy with CRT (Chemoradiotherapy).

stUdy
OVerALL sUrVIVAL fOr t4 Number of Patients (α - T4, β - 

Stage III + Stage IV)
stAtIstIcAL sIgNIfIcANce

Gourin et al.a (2009) 55 25 451 α Yes

Chen et al.b (2011) 51 48 19,326 β Yes

Dziegielewski et al.a (2012) 49 16 258 β Yes

Megwalu and Sikoraa (2014) 40 31 5394 β Yes

Karatzanis et al.a (2014) 41.1 16.7 384 α Yes

Rosenthal et al.a (2015) 60 48 221 α Yes

Timmermans et al.a (2016) 48 42 1722 α Yes

Vengalil et al.c (2016) 70 41 107 α Yes

Grover et al.e (2015) 61 months 39 months 969 α Yes

Choi et al.e (2016) 87.2 months 31.3 months 89 α Yes

a – 5-year, b – 4-year, c – 3-year, d – 2-year, e – median overall survival.
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vanced laryngeal cancer are indications for total laryngectomy, 
while near-total laryngectomy is appropriate in selected cases. 
Surgery after radiotherapy, particularly after chemoradiotherapy, 
results in complications that significantly prolong treatment and 
increase its costs. Surgical treatment, when offered as primary 
management, leads to good healing and complications are rare.

Recent studies have revived the debate on surgical management 
for advanced laryngeal cancer. Timmermans et al. (2016) [25] pub-
lished the results of a 20-year population-based study from Neth-
erlands, reporting the treatment and survival for advanced laryn-
geal cancer. This data was obtained from two combined national 
cancer registries. A total of 2072 T3 cases and 1722 T4 cases were 
identified. From 1991 to 2010, T3 disease showed similar survival 
rates for all primary treatment modalities. However, it was clearly 
evident that for T4 disease, total laryngectomy (with adjuvant RT) 
leads to the best survival outcomes. It is imperative to comment 
that T4 laryngeal cancer in the Netherlands is managed surgically.

As mentioned earlier, it is important to focus on the studies in-
volving a large number of subjects treated exclusively for T4 laryn-
geal cancer (Tab. I.). Rosenthal et al. (2015) [17] presented a study 
evaluating the long-term disease control, survival and functional 
outcomes after surgical and non-surgical treatment for T4 laryn-
geal cancer at a single institution between 1983 and 2011 (Tab. 
I.). The median follow-up time was 47 months. Patients treated 
by laryngectomy followed by postoperative radiotherapy (161 
patients) achieved better initial locoregional control (LRC) than 
patients treated by laryngeal preservation (LP) approach (60 pa-
tients) throughout the follow-up period. LP patients had a trache-
ostomy rate of 45% and any-event aspiration rate of 23%. Also, the 
results of high-grade dysphagia at last follow-up were worse for 
LP patients. More recently, similar results have been reported by 
Crosetti et al. (2017) [26], who recommended that TL followed by 
postoperative radiotherapy provides superior survival outcomes 
as compared to non-surgical protocols for T4 laryngeal cancer. 
Similarly, in one of the recent studies from France, Gorphe et al. 
(2016) [27] presented a review of a large series of 100 patients with 
T4a laryngeal cancer who were treated with primary total laryn-
gectomy and postoperative radiotherapy, between 2001 and 2013. 
The 2-, 5- and 10-year overall survival (OS) rates were 65, 52.4 
and 33.3% respectively, while the disease-free survival rates were 
55, 42.6 and 31.8% respectively. Apart from this, the locoregional 
control rates were 77, 74 and 65.9% respectively. The authors con-
cluded that in this homogenously treated cohort, with consistent 
guideline application, primary surgery for T4a larynx cancer has 
shown good survival outcomes.

As mentioned previously, the topic of laryngeal cartilage invasion by 
cancer deserves special emphasis. Choi et al. (2016) [8] compared 
the therapeutic effects of total laryngectomy and a larynx preser-
vation approach in patients with T4a laryngeal cancer and thyroid 
cartilage invasion (Tab. I.). This multicenter retrospective review 
included 89 patients, of whom 53 (59.6%) were initially treated with 
total laryngectomy (TL) and 36 (40.4%) with larynx preservation (LP) 
therapy. The median follow-up period was 33 months. The survival 
benefit of primary surgery was more striking in patients of lower 
N classifications. Also, the rate of distant metastases was found to 
be higher in the LP group (25%) compared to the TL group (9.4%). 
Similar results were reported by Nakayama et al. (1993) [28], who 
presented a study on clinical underestimation of laryngeal cancer, in 

required laryngectomy. Moreover, in this report, gross cartilage 
invasion and primary disease location in glottis, were also associ-
ated with poor outcomes. The resultant influence of this could be 
noted in the outcomes of the RTOG 91-11 study, which excluded 
patients with full-thickness cartilage involvement. As an inference, 
less than 10% of the patients in that study had T4 disease. Conse-
quently, this prohibited any meaningful analysis of available data 
in relation to outcomes for advanced laryngeal cancer. Henceforth, 
for most T4 patients, total laryngectomy followed by radiotherapy 
has remained the standard treatment protocol [19]. 

It is pertinent to mention the results of two landmark trials by Rich-
ard et al. [20] and Li et al. [21] which were randomized controlled 
studies. Richard et al. (1998) presented the results of a randomized 
controlled trial in patients with primary advanced laryngeal can-
cer, in order to compare results of two treatment arms. Patients in 
the first group underwent total laryngectomy plus adjuvant radio-
therapy. Patients in the second group underwent induction che-
motherapy followed by radiotherapy in good responders and total 
laryngectomy plus radiotherapy in poor responders. A total of 68 
patients met the inclusion criteria, 36 in the induction chemother-
apy group and 32 in the no-chemotherapy group. Overall survival 
and disease-free survival were significantly worse in the induc-
tion chemotherapy group, as compared to the no-chemotherapy 
group (P = 0.006 and P = 0.02, respectively). The 2-year survival 
rates were 69% in the induction chemotherapy group and 84% in 
the no-chemotherapy group. The authors recommended that lar-
ynx preservation for patients selected on the basis of response to 
induction chemotherapy should not be considered a standard of 
treatment. Li et al. (1998) [21] presented the results of a random-
ized controlled trial comparing the outcomes of preoperative ra-
diation plus surgery (RS group) to surgery alone (SA group). The 
ages of patients were less than 75 years. A large cohort of 370 pa-
tients with laryngeal cancer was included in the study, 215 in the 
SA group and 155 in the RS group. The 10-year survival rate in the 
SA group was much better than that in the RS group (80.3% versus 
68.6%). Also, the 10-year survival rates for patients with T3 and T4 
supraglottic carcinomas in the SA group were better than in the RS 
group. The authors concluded that preoperative radiation is not a 
viable option for treatment of laryngeal cancer. Similarly, Morita 
et al.22 (1989) reported low control rates for T4 laryngeal cancer 
with radiotherapy as the treatment of choice. One of the more re-
cent studies is that published by De Miguel et al. (2012) [23], who 
presented their results on functional larynx preservation. The ob-
jective was to analyze the potential association between clinical 
and pathological features and functional larynx preservation (FLP). 
The study involved 43 patients treated for squamous cell cancer of 
the larynx. The authors concluded that risk factors for FLP were 
T4 stage, lymph node status, former smoker status and stage IV. 
As a consequence, patients presenting with these features are not 
optimal candidates for organ preservation approaches.

It is relevant to bring to attention the study published by Hoff-
man et al. (2006) [12] which revealed a reduction in survival for 
laryngeal cancer over recent decades. This study enrolled a large 
number of 1,58,246 subjects registered with the National Cancer 
Database (USA) between 1985 and 2001. The authors concluded 
that non-surgical treatment for laryngeal cancer is associated with 
decreased survival outcomes. More recently, Jovic et al. (2013) [24] 
published a study on the role of surgery in modern treatment of 
laryngeal cancer. The authors concluded that most cases of ad-
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order to identify the predictive indicators. Whole-organ serial sec-
tion studies were performed on 41 patients of T3 and 16 patients 
of T4 laryngeal cancer. All patients had undergone wild field total 
laryngectomy. Five risk indicators were identified for underestima-
tion – (1) extensive cartilage ossification (risk of cartilage involve-
ment, 73%); (2) glottic fixation (54%); (3) transglottic cancer (74%); 
(4) tumor length longer than the entire vocal fold length or longer 
than 2 cm (66%); and (5) extensive involvement of the anterior com-
missure (67%). The study revealed that clinical underestimation of 
T3 and T4 laryngeal cancer was high because thyroid cartilage in-
volvement was not accurately diagnosed.

A highly popular and debatable study was published by Grover et 
al. (2015) [10], to examine practice patterns and compare survival 
outcomes between total laryngectomy (TL) and larynx preserva-
tion chemoradiation (LP-CRT) in the setting of T4a larynx cancer 
(Tab. I.), using the National Cancer Database (USA). The authors 
pointed out that the use of total laryngectomy as the primary treat-
ment modality for T4 laryngeal cancer had shown a decline in the 
United States of America, which is actually against the guidelines. 
A total of 616 patients (64%) received LP-CRT and 353 patients 
(36%) received TL. The authors proposed TL as the preferred ini-
tial approach for patients with T4a larynx cancer. Karatzanis et 
al. (2014) [29] published the results of a retrospective analysis of 
a large group of 384 subjects, primarily treated for T4a squamous 
cell carcinoma of the larynx (Tab. I.). Two major groups of patients 
were defined. One group was treated by primary surgery with or 
without adjuvant CRT (321 cases). The other group received ra-
diotherapy with or without chemotherapy as primary treatment 
(CRT group) and, if needed, salvage surgery (63 cases). Patients 
treated with primary surgery were found to have superior prog-
nosis. Disease-specific survival rate was found to be 62.2% for the 
primary surgery group and 24.5% for the CRT group. Francis et 
al.30 (2013) conducted a study to assess the survival outcomes of 
T4a laryngeal cancer patients treated at their institution by prima-
ry total laryngectomy and neck dissection with adjuvant therapy, 
when indicated. Thirty patients met the inclusion criteria. Overall 
survival at 2 years ranged from 30% to 100% with surgery, <30% to 
65% with chemoradiotherapy and from 12% to 21.2% with radio-
therapy. The authors concluded that primary total laryngectomy 
provides a high survival rate of T4a laryngeal cancer. It would be 
overemphasizing to repeat that the above mentioned studies were 
focused exclusively on T4 laryngeal cancer patients.

For addressing the concern about the level of evidence reported in 
various studies, it is important to discuss the meta-analysis pre-
sented by Fu et al. (2016) [31], to compare the efficacy of total lar-
yngectomy to that of non-surgical organ-preservation in the treat-
ment of advanced laryngeal cancer. A total of 8308 patients (4478 
in the TL group and 3701 in the nonsurgical group) were included 
in this study from an analysis of 16 studies. Overall survival (OS) 
and disease-specific survival (DSS) were clearly better in the TL 
group as compared to the non-surgical group. Among the articles 
reporting the results of a large study cohort, Harris et al. (2016) 
[32] presented a study that retrospectively analyzed patients in 
the Surveillance, Epidemiology and End Results (SEER) database 
with advanced-stage laryngeal squamous cell cancer, treated be-
tween 2004 and 2012. On the whole, a total of 6797 patients met 
the inclusion criteria, with 2051 patients undergoing primary sur-
gery and 4746 patients undergoing primary radiotherapy (RT) or 
chemoradiotherapy (CRT). Disease-specific survival (DSS) and 

overall survival (OS) were significantly better for patients treated 
with primary surgery. When the same patients were analyzed after 
stratification by T category, N category and subsite, OS and DSS 
benefits were observed for patients with T3 and T4a tumors, N0 
neck disease or supraglottic primaries. With an extremely large 
sample size (Tab. I.), Chen et al. (2010) [33] reported a study ana-
lyzing the survival outcomes for patients with advanced laryngeal 
cancer (stage III and IV) who received treatment between 1996 
and 2002. Patient records were retrieved from the National Can-
cer Database (USA). Treatment included total laryngectomy (TL 
– 37.6%), chemoradiotherapy (CRT – 29.4%) and RT alone (33%). 
The authors observed that treatment with non-surgical therapy 
(CRT or RT) was associated with a higher risk of death, while to-
tal laryngectomy was associated with improved survival outcome. 
Rodrigo et al. (2014) [34] presented a study that analyzed the on-
cological outcomes of total laryngectomy (TL) as treatment for T3 
and T4a laryngeal cancer. Eighty patients met the inclusion criteria 
(29 of T4a and 51 of T3). Bilateral neck dissection was performed 
in 54 patients, unilateral in 11 and central in 4. Twenty patients 
(25%) received postoperative radiotherapy. The 5-year disease-
specific survival was 72% and 5-year overall survival was 55%. 
The authors emphasized that TL is an effective treatment for the 
management of patients with locally advanced laryngeal cancer. 
In a study from Canada, Dziegielewski et al. (2012) [35] presented 
their results for analysis of survival outcomes of primary total lar-
yngectomy versus organ preservation for T3/T4a laryngeal cancer 
(Tab. I.).  A large cohort of patients registered with the Alberta 
Cancer Registry was included. The mean follow-up was 3.43 years. 
The overall survival (OS) for T4a cancers at 2 years and 5 years for 
total laryngectomy, with or without adjuvant therapy (TL-R/LT) 
was 60% and 49% respectively. The OS for RT was 12% and 5% re-
spectively, while that for CRT was 32% and 16% respectively. The 
authors concluded that TL-R/CT provides superior survival for 
T3 and T4a laryngeal cancers versus RT or CRT. Van Dijk et al.36 
(2013) presented an analysis of patients treated for laryngeal can-
cer between 1989 and 2010. The treatment for T4 laryngeal can-
cer in Netherlands is total laryngectomy, which may be followed 
by adjuvant therapy. This is in accordance with the guidelines of 
Dutch Head and Neck Society. The results of the study revealed 
declining incidence and mortality rates for men, while the inci-
dence and mortality for women were stable. These findings are in 
marked contrast to the patterns in the USA, where the survival 
rates have been reported to be declining.

To evaluate the complications associated with various treatment 
modalities, Lin et al. (2016) [37] conducted a study involving a large 
cohort of 3212 patients, to compare the effectiveness of surgical 
and non-surgical therapy for advanced laryngeal cancer (stage III 
and stage IVa). As many as 42% of the patients underwent surgery 
while 18% underwent CRT. The remaining patients received other 
non-standard treatment (861 patients) or were not treated (416 
patients). Only 24% of the patients treated with concurrent CRT 
completed the full courses. Among patients with incomplete CRT, 
277 (63.8%) patients suffered from dysphagia, 152 (35%) had per-
cutaneous endoscopic gastrostomy tube placement, 40 (9.2%) had 
xerostomia, 58 (13.4%) had mucositis and 37 (27%) had neutrope-
nic fever. Equivalent results were reported by Lavo et al. [38]. This 
study involved a retrospective chart review of 28 laryngeal cancer 
patients from 2005 to 2008 who had been treated with radiation 
+/- chemotherapy. Videolaryngoscopies were performed 6 months 
later. The videos were evaluated on the basis of the Laryngeal Ede-
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noma. This study proved that initial total laryngectomy gave better 
results for advanced glottic carcinoma. The results of these stud-
ies on advanced supraglottic and glottic carcinoma of the larynx 
were in confirmation with the studies published by Fuji et al. (1997) 
[47], Ikarashi et al. (1990) [48] and Hirano et al. (1976) [49], who 
recommended surgical treatment for T4 carcinoma of the larynx, 
involving all three subsites, i.e. supraglottis or glottis or subglot-
tis. It is pertinent to mention that the study by Fuji et al. involved 
a large sample size of 1079 patients. These patients included 64% 
with glottic cancer, 35% with supraglottic cancer and 12 patients 
with subglottic carcinoma. Total laryngectomy was performed for 
all T4 lesions. The 5-year relative survival rates for stage IV were 
52% for glottic carcinoma and also 52% for supraglottic carcinoma. 
The study by Ikarashi involved 131 patients with 87 cases of glottic 
type, 42 of supraglottic type and 2 of subglottic type. The authors 
recommended total laryngectomy as an initial treatment for T3 
and T4 cancers. Hirano et al. presented a retrospective analysis of 
158 cases of which glottic cancer was most frequent and subglottic 
type was rare. The authors suggested total laryngectomy as initial 
treatment for T4 cancer of supraglottic, glottic and subglottic type. 
Furthermore, they recommended an elective neck dissection for 
supraglottic T2, T3 and T4 cases and subglottic T3 and T4 cases.

dIscUssION

Management of laryngeal cancer has shown fluctuating trends dur-
ing the last few decades. This was elaborated in the study by Car-
valho et al. (2005) [11], who reported a site-specific analysis of the 
SEER database (Surveillance, Epidemiology and End Results, USA) 
in relation to trends and prognosis for head and neck cancer in the 
United States. A large cohort of 96,232 cases was evaluated for trend 
analysis in incidence, clinical stage, treatment and 5-year survival. 
These patients were registered with the SEER database from 1974 
to 1997. On site-specific analysis for laryngeal cancer, the study re-
vealed a significant decrease in the 5-year overall survival rate from 
65.2% (1974–1976) to 62.0% (1995–1997) over the time period. 
These results were further confirmed by Hoffman et al. (2006) [12], 
who presented a study involving a large number of 1,58,426 cases 
of laryngeal cancer, registered with the National Cancer Data Base 
(NCDB, USA). The authors reported a decrease in the 5-year survival 
rates from 1985 to 1996. This increase in mortality was parallel to 
the increase in non-surgical management for laryngeal cancer, over 
the same time period. Olsen (2016) [50] has brought to attention 
another important factor in relation to the treatment of advanced 
laryngeal cancer. His study revealed that most of the results in re-
lation to effectiveness of non-surgical treatment modalities are ob-
tained from randomized controlled trials which were based on spe-
cific inclusion criteria for patient selection, followed by treatment 
in accordance with a specified protocol. These protocol results, in 
reality, do not correctly extrapolate to outcomes in daily practice. 
A direct inference of the study is that results of these randomized 
controlled trials cannot be applied to every patient population. To-
tal laryngectomy remains the gold standard for management of 
T4a laryngeal cancer [18]. Numerous studies, as mentioned earlier 
in this review, provide authentic evidence in relation to the efficacy 
and outcome of surgical treatment for T4 laryngeal cancer. Though 
in some parts of the world, as pointed out by Grover et al. [10], the 
incidence of the use of surgical treatment modalities for manage-
ment of T4 laryngeal carcinoma has shown a decline, it wasclearly 
proved to provide better survival outcomes, by many studies men-

ma Scale (LES) and Reflux Finding Score (RFS). Tracheostomy and 
feeding tube outcomes were then correlated with the two scales. 
The results revealed that feeding tube and tracheostomy depen-
dence were associated with pre-treatment vocal-cord paralysis, 
advanced T-stage and chemoradiation. Eight categories from the 
LES and RFS scales exhibited significant association with a need 
for a feeding tube. Apart from laryngeal cartilage invasion, vocal 
cord fixation is an important criterion for patient selection. Sta-
ton et al. (2002) [9] reported a study to analyze factors predictive 
of poor functional outcome after chemoradiation for advanced 
laryngeal cancer. As many as 45 patients met the inclusion crite-
ria. The main outcome measure was persistent use of gastrotomy 
tube feedings and/or tracheostomy at 6 months after the comple-
tion of therapy. Vocal cord fixation was found to be the strongest 
predictor of a poor functional outcome. As many as 56% of pa-
tients exhibiting vocal cord fixation demonstrated poor function-
al outcome, in contrast to only 6% of patients without vocal cord 
fixation. Correspondingly, Janot et al. (2002) [39] presented their 
retrospective study on laryngeal preservation with induction che-
motherapy and radiotherapy for good responders. This study in-
volved a large cohort of 104 patients. The overall survival for the 
entire cohort was 76% at 3 years and 69% at 5 years, with a laryn-
geal preservation rate of 36%. The results revealed that the single 
prognostic factor affecting survival was arytenoid mobility before 
treatment (P < 0.004). Locoregional failures were higher (33% vs. 
15%, P < 0.03) and laryngeal preservation was lower (18% vs. 51%) 
in patients with a fixed arytenoid (49 cases), when compared to 
cases with non-fixed arytenoid (55 patients). Other studies, by 
McCoul et al. [40] and Spaulding et al. [41] have confirmed these 
findings with similar results.

Teymoortash et al. (2016) [42] reported their results on oncological 
and surgical outcome of total laryngectomy in combination with 
neck dissection in the elderly. A total of 58 patients separated into 
two age groups (28 < 65 versus 30 ≥ 65 years) with laryngeal and 
hypopharyngeal cancer who underwent total laryngectomy and 
neck dissection were enrolled. Disease-free and overall survival 
showed no significant differences for the two age groups. The au-
thors concluded that total laryngectomy in combination with neck 
dissection is a good option for elderly patients. This is in contrast 
to the fact that chemoradiotherapy is not preferred in patients of 
age over 70 years. Further discussion will focus on the studies de-
scribing survival outcomes for supraglottic, glottic and subglot-
tic laryngeal cancer as separate entities.Kowalski et al. (1998) [43] 
presented a comparison of outcomes for patients with supraglottic 
carcinoma treated by radiotherapy with those treated by surgery. 
A large cohort of 164 cases was included. The 5-year actuarial 
survival rates were 58.5% for patients in the surgery group versus 
16.3% in the radiotherapy group. Similar results were reported by 
Wang et al. (1991) [44] who recommended total laryngectomy 
for T3 and T4 supraglottic tumors because of poor locoregional 
control with radiotherapy. Johnson et al. (1993) [45] presented 
a retrospective review of 270 patients with glottic carcinoma of 
the larynx. Patients treated for T3 and T4 disease underwent to-
tal laryngectomy with or without neck dissection. Cervical nodes 
were involved in 22% of T3 and 41% of T4 patients at the time of 
treatment. The results revealed that patients treated for T4 glot-
tic cancer with neck dissection had improved survival compared 
with patients treated with laryngectomy alone (P = 0.006). Similar 
findings were reported by Razack et al. (1989) [46] who presented 
results of a large cohort of 128 patientswith T3 or T4 glottic carci-
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cacy and outcomes of surgical treatment for T4 laryngeal cancer. 
Though many extensive reports are available in the literature re-
garding survival outcomes for advanced laryngeal cancer, there is a 
paucity of elaborate systematic reviews giving a complete picture of 
facts and figures. The present analysis brings to attention the most 
relevant data in a focused and up-to-date format, for simpler inter-
pretation of evidence-based inference. Also, it must be specified 
that the purpose of the study is not to prove one treatment proto-
col to be superior to the other but to bring out patterns of adher-
ence to protocols and guidelines as suggested by multidisciplinary 
consensus reports and the consequent outcomes. Nonetheless, it 
is important to remember that the goal of every cancer specialist, 
no matter from either surgical or non-surgical disciplines, is to 
fight against cancer and not against a specific treatment modality. 
The battle is against the disease and we are all on the same side.

tioned in the preceding descriptive analysis. To address the prob-
lem of heterogeneity with regard to patient selection, numerous 
reports pertaining to T4 patients exclusively have been included, 
so as to address undue criticism. Due weightage has been given to 
the importance of postoperative adjuvant radiotherapy, as well as 
the complication rates of various treatment modalities. Treatment 
guidelines have been elucidated for effective selection of patients 
and interpretation of the available data.

cONcLUsION

Total laryngectomy remains the gold standard for the management 
of T4a laryngeal cancer. Numerous studies, as mentioned earlier 
in this review, provide authentic evidence in relation to the effi-
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