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Objectives. This study compared the survival outcomes, local control rate, and laryngeal preservation rate of various treat-
ment strategies in the treatment of T3 squamous cell carcinoma of the glottis using proportional meta-analyses.

Methods. Twenty-five retrospective case-series studies were included in these analyses. Treatment strategies were classified
as total laryngectomy (TL), open partial laryngectomy (PL), transoral laser microsurgery (TLM), chemo-radiation therapy

(CRT), and radiation therapy (RT) alone.

Results. The overall survival rate and disease-specific survival rate among laryngeal preservation treatments did not differ
from the overall survival rate of TL. However, the local control rate was lower with RT than TL and PL, and laryngeal pres-

ervation rates of TLM and CRT were higher than RT alone.

Conclusion. Consideration of preservation of laryngeal function is necessary when treating T3 glottic squamous cell carci-
noma. PL,TLM, and, CRT are considered more appropriate initial laryngeal preservation strategies if available.
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INTRODUCTION

T3 glottic cancer was traditionally treated with conventional to-
tal laryngectomy (TL) that sacrifices all laryngeal structure. Thus,
laryngeal functions loss is an unavoidable morbidity that signifi-
cantly degrades the quality of life in patients with laryngeal can-
cer [1-4]. Therefore, treatment modalities including larynx-spar-
ing surgery and nonsurgical treatments to preserve laryngeal
function have been introduced [5].

After publication of the landmark Veterans Affairs (VA) and
Radiation Therapy Oncology Group (RTOG) 91-11 studies [2,6],
there was a major shift in the treatment for advanced laryngeal
cancer toward nonsurgical organ preservation strategies [1]. The
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advances in larynx-sparing surgical technique, including open
partial laryngectomy (PL) and transoral laser microsurgery
(TLM), have broadened the treatment of T3 glottic cancers [7-10].

Interestingly, laryngeal cancer is one of the few cancers that
have decreased in survival over the past 30 years [1], and some
authors suggest that this result may result from nonsurgical or-
gan preservation treatment in advanced laryngeal cancer [1,11].
Because T3 squamous cell carcinoma (SqCC) of the glottis is a
heterogenous group defined as in tumor with vocal fold fixation,
considerable invasion of the paraglottic structure, or inner cor
tex invasion of the thyroid cartilage [8], various primary treat-
ments are being used in accordance with physician’s decision.
Therefore, while primary treatment modalities show good onco-
logical outcome, only a few comparative studies have been re-
ported T3 specific oncological results of treatments [8,12], and
the choice of primary treatment is unsettled, especially in the
glottis, because of inconsistent treatment results.

For this reason, this study compares the primary survival out-
come, local control (LC) rate, and laryngeal preservation (LP)
rate of treatment strategies of T3 SqCC of the glottis.
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MATERIALS AND METHODS

Search strategy and study selection

The purpose of this study was to compare the outcomes of pri-
mary treatment modalities for T3 SqCC of the glottis. English
literature searching in the databases of US National Library of
Medicine (MEDLINE) and Excerpta Medica database (EM-
BASE) was conducted to identify all studies concerning treat-
ments in T3 SqCC of the glottis from January 1965 to Novem-
ber 2016. The last search was done on November 4, 2016 and
the following search strategy was used: advanced/extended/T3,
glottis/vocal, and carcinoma/cancer/squamous.

Studies were included if they fulfilled the following criteria:
(1) published literature in English language (2) for the treatment
in patients with untreated and curable stage (3) including at least
one of 5-year outcomes among LC rate, LP rate, overall survival
(OS) rate, or disease-specific survival (DSS) rate after the treat-
ment of T3 SqCC in the glottis, and (4) treatment modalities:
TLM, TL, PL, RT (radiation therapy; any protocol of curative RT,
60-75 Gy on primary site), or CRT (chemo-radiation therapy;
RT with platinum-based regimen).

The titles and abstracts identified by the literature search were
independently screened by two reviewers (BHK, SJP). All pub-
lished studies of the treatment of SqCC of the glottis were con-
sidered if they evaluated at least 10 consecutive patients. This
limitation was made to exclude small case series study or case
reports. Full review of publications after abstract review was
performed to assess eligibility, and data were extracted by two
reviewers. The adjustment of T stage according to American Joint
Committee on Cancer seventh edition was conducted in this
step if necessary [13]. In addition, where there were multiple
publications using an overlapping patient pool, large studies
were included, but published abstracts without full manuscript,
comments, editorials, and letters to editor were excluded.
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= Twwenty-five studies were included for analyses of outcomes of
T3 glottic squamous cell carcinoma (SqCC).

= The overall survival rate of transoral laser microsurgery (TLM),
chemo-radiation therapy (CRT), and radiation alone (RT) in
patients with T3 SqCC of the glottis did not differ from the
overall survival rate of total laryngectomy (TL).

= There were no significant differences in the disease-specific
survival rate by TL, TLM, or RT.

= Local control (LC) rates were similar with TL, open partial lar-
yngectomy (PL), and CRT although the LC rate of RT was
poorer thanTL and PL.

= The laryngeal preservation rate of TLM and CRT was higher
than with RT.

Data collection and quality assessment

The name of the first author, year of publication, study design,
number of included patients, and primary treatment modalities
were collected from the included studies. Survival outcomes in-
cluding OS and DSS rate were collected from the studies, and
LC and LP rate were additionally collected or calculated. In pa-
tients who underwent TLM, re-resection rate was calculated
from included studies if available. Data extraction was conduct-
ed by two reviewers using a uniform sheet for collecting data.
Any disagreements of extracted data were resolved through dis-
cussion between the two reviewers to reach a consensus or by
consulting a third reviewer if necessary. In addition, although
there is no formally accepted quality assessment tool for case
series, National Institute for Health and Care Excellence (NICE)
tool for quality assessment of case-series [14], composed of
eight questions and represented with a score (Supplementary
Table 1), was used to assist understanding of a study by the two
reviewers.

Statistical analysis

Proportional meta-analyses were performed to evaluate the rate
of OS, DSS, LC, and LP by treatment using a random-effects
model because of the uncontrolled variables in the included
studies [15]. The results of meta-analyses were presented with a
forest plot, and the length of horizontal lines in forest plot cor-
responded to 95% confidential interval (CI) of effect estimate of
each study. When we compared outcomes of primary treatment
modalities, overlap of 95% CI between treatments outcomes
was defined as failure to reject the null hypothesis of no differ-
ence among treatments [15]. The Cochran Q and I? test was
used to assess heterogeneity of the included studies. Cochran Q
P<0.10 or *>50% was defined as heterogeneity of the includ-
ed studies [16]. I? is the proportion of total variation detected
between included studies. A relationship between effect size and
precision to evaluate the possibility of publication bias was de-
termined by Egger’s regression test [17]. Statistical analyses
were carried out using StatsDirect software ver. 3.0.184 (Stats-
Direct, Cheshire, UK), and these results were reportrayed as for-
est plot by an excel program using described methods [18].

RESULTS

Search results and quality of included studies

The literature search yielded 1,228 abstracts identified from the
MEDLINE and EMBASE. Randomized clinical trials, case-con-
trol studies, and prospective studies were not identified in the
literature search. Therefore, meta-analyses were conducted using
case-series studies. We excluded 1,164 studies which did not
meet the inclusion criteria through abstract review, and 64 arti-
cles were fully reviewed for data collection (Fig. 1). Among the
64 fully reviewed studies, 39 studies were additionally excluded



due to lack of relevant data for analysis in 30 studies, registry or
survey data in two studies, and duplicated clinical data in seven
studies. Therefore, only 25 retrospective case-series studies were
eligible for meta-analyses by our inclusion criteria (Table 1)
[8,10,19-41]. Three studies included treatment outcomes of
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more than two different treatments.

The primary treatment of T3 SqCC of the glottis was TL in 352
patients (six studies), PL in 66 patients (two studies), TLM in 374
patients (nine studies), RT in 452 patients (eight studies), and
CRT in 73 patients (three studies). Although meta-analyses were

1,228 Abstracts and titles review

conducted only in relation to the primary treatment, and subse-
quent (secondary) analysis between primary treatments with ad-
juvant therapy and without adjuvant therapy was difficult be-

1,164 Exclusion

Not relevant for inclusion criteria on

the abstracts and titles review

cause of small sample size. As a result, 1,317 patients diagnosed
as glotticT3 SqCC were included in this analysis, and the number
of enrolled patients in each study varied from 11 to 176. The
quality assessment score for included studies on the NICE tool

64 Fully reviewed articles
assess for eligibility

varied from 4 to 6 (Table 1), but all studies regardless of quality
score were included for meta-analyses to maximize sample size.

39 Exclusion

30 Not relevant data for analysis

2 Registry or survey study
7 Duplicated clinical data

Overall survival rate
The results of OS were reported in 858 patients of 16 studies;

25 Included studies for analysis

Fig. 1. Flow chart of studies through the review.

Table 1. A brief summary of included studies

OS rate was highest for 46 patients who underwent CRT (0.870;
95% CI, 0.622 to 0.994; ?=74.8%). However, there were not
significant differences in the OS rate compared with TL (0.557,
95% CI, 0.501 to 0.633; ’=0%), In addition, OS rate of TLM

No. of . Quality assessment
Treatment First author Year Country  patients RS
(n=1317)  outeome Q1 @ Q@ Q@ Q@ @ Q7 Q8 Total
TL Porter et al. [19] 1998 New Zealand 19 LC, OS, DSS 0 1 1 1 0 0 1 1 5
Kowalski et al. [20] 1996 Brazil 176 LC,OS 0 1 1 1 0 1 0 1 )
Foote et al. [21] 1994 us 81 LC, OS, DSS 0 1 1 1 0 0 1 1 5
Simpson et al. [22] 19932  Scotland 36 oS 0 1 1 1 0 0 1 1 5
Woodhouse et al. [23] 1981 us 16 LC 0 1 1 1 0 0 1 1 5
Harwood et al. [24] 1979  Canada 24 LC 0 1 1 1 0 0 1 1 5
PL Nakayama et al. [25] 2015 Japan 26 LC 0 1 1 1 0 1 0 1 5
Leszczynska et al. [26] 2015 Poland 40 LC, LP 0 1 1 1 0 0 1 1 5
TLM Day et al. [27] 2017 us 12 LC, LP, OS, DSS 0 1 1 1 1 0 1 1 6
Ansarin et al. [28] 2017 Italy 36 LP, DSS 0 1 1 1 0 0 1 1 5
Peretti et al. [29] 2016 Italy 34 LC,LP,OS 0 1 1 1 0 0 1 1 5
Breda et al. [30] 2015 Portugal 26 LP, DSS 0 1 0 1 0 1 1 1 5
Pantazis et al. [31] 2015 Greece 19 LC, LP, OS, DSS 0 1 1 1 0 1 1 1 6
Canis et al. [10] 2014 Germany 122 LC, OS, DSS 0 1 1 1 0 0 1 1 5]
Mantsopoulos et al. [8] 2012 Germany 23 LP 0 1 1 1 0 1 1 1 6
Vilaseca et al. [32] 2010 Spain 51 LC, LP, OS, DSS 0 1 1 1 0 0 1 1 5
Motta et al. [33] 2005 Italy 51 LC, OS, DSS 0 1 1 1 0 0 1 1 5
RT Hinerman et al. [34] 2007 us 87 LC, OS, DSS 0 1 1 1 0 0 1 1 5
Murakami et al. [35] 2006°  Japan 22 LC,LP 0 1 1 1 0 0 1 1 5
Jorgensen et al. [36] 2002 Denmark 81 DSS 0 1 1 1 0 1 1 1 6
MacKenzie et al. [37] 2000 Canada 11 0S, DSS 0 1 1 1 0 0 1 1 5
Mendenhall et al. [38] 1997 us 75 LC, OS, DSS 0 1 1 1 0 0 1 1 5
Simpson et al. [22] 1993%  Scotland 38 oS 0 1 1 1 0 0 1 1 5
Wang et al. [39] 1986 us 70 i@ 0 1 1 1 0 1 1 1 6
Harwood et al. [24] 1979”  Canada 68 LC, LP,DSS 0 1 1 1 0 0 1 1 5
CRT Furusaka et al. [40] 2013 Japan 29 LP, OS 0 1 1 1 0 0 1 0 4
Linetal. [41] 2012 Australia 17 LC,LP, OS 0 1 1 1 0 0 1 1 5
Murakami et al. [35] 2006°  Japan 27 LC, LP 0 1 1 1 0 0 1 1 5

TL, total laryngectomy; LC, local control; OS, overall survival; DSS, disease-specific survival; PL, open partial laryngectomy; LP, laryngeal preservation;
TLM, transoral laser microsurgery; RT, radiation therapy; CRT, chemo-radiation therapy.
#)Studies including outcomes from different treatment modalities.
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Overall survival rate

Treatment Study No. of patients ~ Overall survival rate ~ CI lower CI upper % wight
Randome effects (DerSimonian-Laird)
Total larvngectomy (TL)
Porter MT (1998) [19] 19 0.640 0.3902 0.843 6.210 '—'—'
Kowalski LP (1996) [20] 176 0.563 0.436 0.637 56.210 ——
Foote RL (1994) [21] 81 0543 0.429 06354 25933 s
Simpson D (1993) [22] 36 0.520 0.348 0.689 11.624 l—'—'—i
Combined 312 0357 0.501 0633 100 ——
Cochran Q=0.766, df=3 (2=0.838), 1"=0%, Ezger: bias=0233 (p=0.780) ! T v : : b
Transoral laser microsurgery (TLM) a0 0z a4 a6 ag 10
Day AT (2017} [27] 12 0.460 0.182 0.758 4.687
Peretti G (2016) [29] 34 0.356 0.376 0.726 12,503 e
Pantazis D (2015) [31] 19 0.632 0384 0.837 7233 —
Canis M (2014) [10] 122 0.586 0.493 0674 39177 e
Vilaseca I(2010) [32] i1 0.731 0.588 0.843 18.199 e
Motta G (2005) [33] i1 0.569 0423 0.707 18.199 e
Combined 289 0.602 0.342 0.661 100 e
Cochran Q=5.346, df=5 (p=0.375), I"=6.5%, Egger: bias=-0.634 (p=0.635) r T T
Radiation therapy (BT ao 02 04 il 08 10
Hinerman EW (2007) [34] 87 0.520 0.410 0.628 41.080 »—-—|
MacKenzie RG (2000) [37] 11 0.460 0171 0.770 3309 ;
Mendenhall WM (1997) [38] 73 0340 0421 0.636 33446 |_-_|
Simpson D (1997) [22] 38 0570 0.400 0.729 18.0735 ,—._1
Combined i 21 0332 0.463 0.599 100 i
Cochran Q=0.492, df=3 (p=0.921), I'=0%, Egger: bias=-0.352 (p=0.677) ! : - - - )
Chemoradiation therapy (CRT o iz 04 0e L 10
Furusaka T (2013) [40] 29 0.963 0.819 0999 33223 '_'_'—
Lin C (2012) [41] 17 0.760 0.496 0.929 46.777 I—-—i
Combined 46 0.870 0.622 0994 100 .—¢_.
Cochran Q=3.961. df=1 (p=0.047), =4 8%, Egger: bias=too faw r T T T T r
a0 02 04 06 08 10

Fig. 2. A proportional meta-analysis of case series studies comparing overall survival rate after primary treatments in patients with T3 glottic

sguamous cell carcinoma.

(0.602; 95% CI, 0.542 to 0.661; ’=6.5%) and RT (0.532; 95%
CIL, 0.465 to 0.599; ’=0%) did not differ significantly from the
OS rate of TL. The possibility of publication bias on OS rate pre-
sented in CRT (P=0.047) (Fig. 2).

Disease-specific survival rate

Fourteen studies of TL (two studies, 100 patients), TLM (seven
studies, 317 patients), and RT (five studies, 322 patients) group
were available for the analysis of the DSS rate. There were no
significant differences of DSS rate among TL (0.719; 95% CI,
0.628 to 0.802, ’=0%), TLM (0.807; 95% CI, 0.735 to 0.870;
?=52.3%) and RT (0.723; 95% CI, 0.622 to 0.813; ’=71.2%)
group. The P-value of the Egger’s test was 0.125 in TLM and
0.563 in RT group (Fig. 3).

Local control rate

The comparison of LC rate was available for meta-analysis in five
studies of TL (316 patients), two studies of PL (66 patients), six
studies of TLM (289 patients), five studies in RT (322 patients),
and two studies of CRT (41 patients). Adjuvant therapy after pri-
mary treatment in patients with not enough resection margin or
remnant tumors was provided to patients in all studies, but the
exact rate of adjuvant therapy after treatment was difficult to cal-
culate because of inconsistent adjuvant therapy description. The
evaluation of the re-resection rate in patients who underwent
TLM was available in three studies, and 16.7 % (28/168 patients)

underwent re-resection for proper resection margin.

The highest pooled proportion of LC rate estimated from a
random effect model was 0.839 (95% CI, 0.742 to 0.917,
?’=0%) in 66 patients who received PL, but this results did not
significantly differ from 0.773 of TL group (95% CI, 0.647 to
0.877; 1*=77.8%), 0.643 of TLM (95% CI, 0.537 to 0.742;
?=65.8%), and 0.743 of CRT group (95% CI, 0.471 to 0.939;
*=70.5%). However, LC rate after RT was 0.504 (95% CI,
0.373 to 0.634; ’=82.1%), and this result was a poor LC rate
compared with TL and PL group. The effect of study size was
not significantly related with LC rate in TLM (P=0.408), TL
(P=0.408), and RT (P=0.348) group when we evaluated the
possibility of publication bias using Egger’s (Fig. 4).

Laryngeal preservation rate

The LP rate was available in 361 patients from the TLM treat-
ment (seven studies, 201 patients), RT (two studies, 90 patients),
and CRT (three studies, 70 patients) group. The overall propor
tional of LP rate in patients receiving TLM was 0.761 (95% ClI,
0.635 to 0.868; ’=73.9%), and TLM was not significantly asso-
ciated with LP rate and study size (P=0.358). The LP rate did
not differ between TLM and CRT (0.842; 95% CI, 0.738 to
0.924; °’=18.2%). However, the LP rate of TLM and CRT was
higher than with RT (0.439; 95% CI, 0.339 to 0.542; *=0%)
(Fig. 5).
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Treatment Study No. of patients Diseu.&speciﬁc CIlower CIupper %o wight Disease-specific survival rate
survival rate Random effects (DerSimonian Laird)
Total larvngectomy (TL
Porter MI (1998) [19] 19 0.660 0411 0.837 19.307
Foote RL (1994) [21] 81 0.737 0.627 0.829 80.693
Combined 100 0.7119 0.628 0.802 100
Cochran Q=0.499, df=1 (p=0.430), IJ=0’%__ Egger: bias=too few r r T T T v
TIransoral laser microsurgery (TLM) oo a2 o o o 10
Day AT (2017) [27] 12 0.600 0291 0.839 7283 L 1
Ansarin M (2017} [28] 36 0917 0773 0.982 14403 =
Breda E (2013) [30] 26 0.8835 0.699 0976 12.083 s
Pantanis D (2013) [31] 19 0.632 0384 0.837 9975 _
Canis M (2014) [10] 122 0.841 0.764 0.501 22425 —=—
Vilaseca I(2010) [32] i 0.863 0.738 0.943 16913 ——
Motta G (2003) [33] i 0.743 0.604 0.857 16.913 —
Combined 317 0.807 0.733 0.870 100 ——
Cochran Q=12.573, df=6 (p=0.030), P=523%, Egger: bias=2.036 (p=0.125) r r g g T g
Radiation therapy (RT 00 02 04 6 '] 10
Hinerman RW (2007) [34] 87 0.830 0734 0902 23276 L——
Jorgensen K (2002) [36] 2 0.586 0471 0.604 22.900 e
MacKenzie RG (2000) [37] 1 0.730 0393 0941 2421 ' |
Mendenhall WK (1997) [38] 73 0.780 0.669 0.867 22481 ——
Harwood AR (1979) [24] 63 0.690 0.566 0.797 21.923 —
Combined 32 0.723 0622 0.813 100 ——
Cochran (=13.002, df=4 (p=0.008), ’=71.2%, Egger: bias=_1 270 (p=0.563) r v T - )
00 a2 04 06 w8 10

Fig. 3. A proportional meta-analysis of case series studies comparing disease-specific survival rate after primary treatments in patients with T3
glottic squamous cell carcinoma.

Treatment Study No.of patients ~ Local control rate  CIlower Clupper %0 wight Local control rate
Random effects (DerSimonian-Laird)

Total larvngectomy (TL

Porter MJ (1998) [19] 19 0.640 0392 0.843 16.458 —_—.

Kowalski LP (1996) [20] 176 0.750 0.679 0.812 26.155 —a

Foote RL (1994) [21] 81 0.926 0.846 0972 24.099 —=—

WoodHouse SP(1981) [23] 16 0813 0.544 0.960 15299 —_—

Harwood AR (1979) [24] 24 0.667 0.447 0.844 17.088 —_

Combined 316 0173 0.647 0.877 100 ——

Cochran Q=18.038, d6=4 (p=0.001 ), =77 8%, Egger: bias=-1.918 (p=0.405) ao az as as os 10
Owpen partial larvngectomy (PL)

Nakayama M (2015) [25] 26 0.885 0.698 0976 39.552 —_—

Leszezyhska M (2015) [26] 40 0825 0672 0926 60.448 —_—

Combined 66 0.839 0.742 0917 100 —e—

Cochran Q=0.360, df=1 (p=0.349), ’=0%, Egger: bias=too few a0 0z as P as 10
Transoral laser microsurgery (TLM)

Day AT (2017) [27] 12 0.580 0274 0.846 9748 ' f

Peretti G (2016) [29] 34 0.706 0.525 0.849 16.522 e m—

Pantazis D (2015) [31] 19 0.527 0280 0.736 12,673 —_

Canis M (2014) [10] 122 0.715 0.626 0.793 23.063 =

Vilaseca I (2010) [32] 51 0471 0330 0.616 18.997 —_

Motta G (2005) [33] 51 0.780 0.642 0.884 18.007 SR

Combined 289 0643 0.557 0.742 100 e

Cochran Q=14.620, df=3 (p=0.012), I’=63.8%, Egger: bias=-2.044 (p=0.408) . 0 0e o o 1
Radiation therapy (RT

Hinerman RW (2007) [34] 87 0.670 0.561 0.767 21.603 ——

Murakami R (2006) [33] 2 0.360 0.169 0.590 15514 e —————

Mendenhall WM (1007) [38] 73 0.630 0.511 0.739 21.146 —

Wang CC (1986) [39] 70 0.360 0249 0.484 20918 i

Harwood AR (1979) [24] 68 0450 0329 0575 20819 — -

Combined 32 0.504 0373 0.634 100 ——

Cochran Q=22.319, df=4 (p <0.007), ’=82.1%, Egger: bias=-3 478 (p=0.348) oo o 0e oe oe 1o
Chemoradiation therapy (CRT

Lin C (2012) [41] 17 0.882 0.635 0.085 47.540 —t

Murakami R (2006) [33] 24 0.620 0.401 0.808 52460 [e————

Combined 41 0.743 0471 0.939 100 — e

Cochran Q=3.388, df=1 (p=0.056 ), '=70.5%, Egger: bias=too few 0o 02 0e 08 oe 1o

Fig. 4. A proportional meta-analysis of case series studies comparing local control rate after primary treatments in patients with T3 glottic squa-
mous cell carcinoma.
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Treatment Sudy

No. of patients  Larvngeal preservation rate Cllower  CIupper

00 wight Laryngeal preservation rate

Random effects (DerSimonian-Laird)

Transoral laser microsurgery (TLM)

Day AT 2017) [27] 2 0.806
Ansarin M (2017) [28] 36 0.806
Peretti G (2016) [20] 3 0.853
Breda E (2015) [30] 2 0.692
Pantazis D (2015) [31] 19 0.737
Mentsopoules K (2012) [8] 23 0.956
Vilaseca I(2010) [32] st 0.510
Combined 20 0.761

Cochran Q=23.030, df=6 (p <0.00. ), '=73.9%, Egger: bias=-3.201 (p=0.338)
Radiation therapy (RT

Murzkami R (2006) [35] b} 0.400
Harwood AR (1079) [24] 68 0.450
Combined %0 0.439

Cochran Q=0.130, df=1 (p=0.699), =0%, Egger: bias=too few
Chemoradiation therapy (CRT,

Furisaka T (2013) [40] 29 0.925
Lin C (2012) [41] 17 0.760
Murakami R (2006) [35] 2 0.830
Combined 70 0.842

Cochran Q=2.446, df=2 (p=0.294). P=18.2%. Egger: bias=too few

0.486 0.969 11.018 |—-—|
0.640 0.918 13.570 —
0.689 0.950 15.378 —_——
0.482 0.856 14.400 —_—
0.488 0.909 13.110 RN S—
0.780 0.95%9 13.913 [ Em—]
0.366 0.653 16.611 —
0.635 0.868 100 ——

00 02 04 ae 08 10
0.200 0.628 24725 _
0320 0575 75.275 [ —
0339 0542 100 ——

ao ﬂ‘! ﬂ.‘ G.B D.B l‘G
0.764 0.99% 39.774 e
0.496 0.929 25914 —_—
0.622 0951 34312 —
0.738 0.924 100

oo a2z 08 06 (1] 10

Fig. 5. A proportional meta-analysis of case series studies comparing laryngeal preservation rate after primary treatments in patients with T3

glottic squamous cell carcinoma.

DISCUSSION

TL was traditionally considered the primary option to treat T3
laryngeal cancer until radiotherapy or chemo-radiotherapy be-
came popular treatment [12]. As the nonsurgical treatments
could preserve the larynx and provide acceptable treatment for
laryngeal cancers after publication of the VA and RTOG 91-11
studies [2,6], CRT use has become widespread for primary treat-
ment of advanced laryngeal cancers [42,43]. In addition, over
that periods, the surgical techniques that preserve laryngeal func-
tions have developed and improved, and open PL, which spares
at least one cricoarytenoid unit, and TLM, that expands its indi-
cation for advanced laryngeal cancer, have evolved to primary
treatment for selected advanced laryngeal cancers [9,10,44].
Therefore, several treatment options are available as the primary
treatment in T3 glottic cancer. Understanding the efficacy of each
modality is important for providing appropriate treatment.
Although TL treatment of advanced laryngeal cancer has de-
creased over time, TL is still considered the most effective option
for primary treatment of advanced laryngeal cancer [12]. There-
fore, the VA trial probed the efficacy of nonsurgical strategies in
preserving the larynx compared with TL [2]. In this study, the
survival rate was compared with that of TL to analyze the effec-
tiveness of each treatment modality. Fu et al. [5] reported a com-
parative meta-analysis of T3 specific survival rate including OS
and DSS in advanced laryngeal cancers, and observed no signifi-
cant difference of survival between TL and nonsurgical treat-
ment. We likewise found no significant differences of OS rate of

all type of laryngeal preservation strategies including TLM
(0.602; 95% CI, 0.542 to 0.661; ’=6.5%), RT (0.532; 95% CI,
0.465 to 0.599; ’=0%), and CRT compared to TL (0.557; 95%
CI, 0.501 to 0.633; ’=0%). Surgical treatments are described as
yielding better OS outcome compared with nonsurgical treat-
ments in advanced laryngeal cancer treatment [45]. In contrast,
in our study, CRT had the highest OS rate. In contrast to the
RTOG 91-11 study, which reported higher loco-regional control
rate, not a survival benefit of CRT in advanced laryngeal cancers
[6], our results yielded a significantly higher OS rate compared
to RT alone. Some authors have argued that decreased survival
outcome in patients with advanced laryngeal cancer may be in-
duced by laryngeal preservation strategies [1], especially nonsur
gical treatment. Our result suggests that TLM, RT, and CRT are
feasible primary options for the treatment of T3 glottic SqCC
when we consider sustainability of laryngeal function, and the
advantage of TL in the treatment of T3 glottic SqCC is not obvi-
ous. In addition, when we use nonsurgical treatment for primary
treatment, CRT is better initial option from the perspective of
OS rate compared to RT alone. However, there were no signifi-
cant differences of DSS rate among TL, TLM, and RT.

In this analysis, PL gave the highest LC rate (0.839; 95% ClI,
0.742 to 0.917; ’=0%). Because it is important to ensure that
adequate margins are obtained when excising a primary tumor
of the larynx, PL, which preserves at least one cricoarytenoid
unit, was used in selected cases [7,9]. LC rate and survival out-
come after open PL were similar with TL in selected cases
[25,46]. Consistent with this result, even though only LC rate



could be analyzed, LC rate of PL did not differ significantly
from the LC rate of TL. Additionally, the critical point of TLM
use in the treatment of glottis cancer is the exposure of the en-
tire site where the tumor invaded for proper resection [31]. Al-
though 16.7% of re-resection was needed for proper resection
margin in TLM group, there is no significant difference with that
of TL (0.643; 95% CI, 0.537 to 0.742 vs. 0.773; 95% CI, 0.647
to 0.877; 2=77.8%) in aspect of LC rate. Although this analysis
was conducted without detailed classification according to inva-
sion site, the LP rate of TLM did not differ significantly from the
CRT. Thus, although definite indication or limitation is not es-
tablished, TLM may be an option for primary treatment in selec-
tive T3 cases. Therefore, we concluded that PL and TLM are
available options for initial surgical treatment in T3 glottic SqCC
from the perspective of LC and LP.

Despite good results of surgical modalities, nonsurgical treat-
ments for laryngeal cancer are widely used as primary treatment
because of good oncological and LP rate. However, RT alone
showed significantly poor LC rate compared with TL, PL, TLM
and CRT (0.743; 95% CI, 0.471 to 0.939; ’=70.5%). In con-
trast to RT alone, CRT LC rate is comparable with TL, consistent
results with the RTOG 91-11 study [6]. This result agrees with
studies that reported better outcome of CRT than RT alone in
advanced laryngeal cancers, favoring CRT [6,34]. Although in-
consistent oncological results of RT alone have been noted, LP
after the RT alone treatment was worse than TLM and CRT.

The limitations of these meta-analyses are presented. First, al-
most all survival data of TL included this analysis were described
in the 1990s. Therefore, this data might not reflect the current
state of TL results. Second, TLM yields good oncological results
in several studies. However, the TLM procedures included in this
analysis were performed only by experts. Therefore, we con-
clude that TLM lacks evidence for its popular use in T3 glottic
cancers. Third, most studies of the efficacy of nonsurgical strate-
gies for laryngeal cancer cannot be included because T3 and T4
patients are mixed in many cases without separated description
of survival or LP according to T stage, or survival outcome was
not classified by location of the tumor between glottis and su-
pra-glottis. Fourth, the design of this study was to compare T3-
specific oncological outcomes according to treatment modalities.
Therefore, the comparison of functional outcomes, such as voice
and swallowing, was not able to be demonstrated according to
treatment modalities. Also, there were not enough descriptions
regarding functional results based on treatment modalities in
most of the studies included in our meta-analysis. Further study
should be conducted focused on comparing the functional re-
sults of each treatment modalities.

In conclusion, all of the laryngeal preservation strategies, in-
cluding surgical and nonsurgical treatment, have similar survival
outcomes compared to TL. Therefore, laryngeal preservation
strategies including surgical and nonsurgical treatment are rea-
sonable options for T3 glottic SqCC from the perspective of sur
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vival outcome. Thus, consideration of sustainability of laryngeal
function is necessary in T3 glottic cancer, and laryngeal preser-
vation strategies including PL, TLM, and CRT are considered
more appropriate initial strategies if available. However, RT
alone has a limited LC and LP rate compared to other laryngeal
preservation strategies. Therefore, RT alone is considered not an
adequate option for primary treatment.
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