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Abstract

Purpose The objective of the current systematic review with meta-analysis was to report the pooled survival outcomes of
supracricoid partial laryngectomy in the setting of radiorecurrent laryngeal cancer to investigate if and when an organ-sparing
surgical treatment is adequate.

Methods The search included all original papers from 1990 to December 2017. The search terms included the following:
cricohyoepiglottopexy; cricohyoidopexy; cricohyopexy; horizontal laryngectomy; and partial, subtotal, supracricoid, and
supraglottic laryngectomy. Inclusion criteria were as follows: (1) data clearly distinguish results of partial laryngeal pro-
cedures; (2) clear description of tumor stage and selection criteria; (3) clear description or derivability of local control and
survival rates.

Results Eleven out of 270 papers were analyzed, and a total of 251 cases were included. Two-year LC, 3-year DFS, and
5-year OS were 92, 80, and 79%, respectively. Heterogenicity evaluated with the /> parameter was 14, 0, 0%, respectively.
The larynx preservation rate was 85.2%, the decannulation rate was 92.1%, and swallowing recovery was 96.5% (PEG
dependence and the aspiration pneumonia rate were 3.5 and 6.4%, respectively).

Conclusions SCPL is oncologically sound, guaranteeing a high percentage of success. The homogeneity of data should
encourage the use of SCPL as salvage treatment for recurrent LSCC.

Keywords Laryngeal squamous cell carcinoma - Open partial laryngectomy - Radiorecurrent laryngeal cancer -
Supracricoid laryngectomy - Systematic review

Introduction

In the recent decades, refinement in the treatment of laryn-
geal cancer has increasingly focused on tumor control, as
well as preservation of functionality. In fact, the attention to
function preservation and the conservative approaches are
gradually replacing total laryngectomy as primary treatment,
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in favor of radiation, chemoradiation protocols, and con-
servative surgery [1-3].

The local recurrence rate after radiation therapy (RT)
ranges from 5 to 13% for T1 laryngeal cancer and from 25
to 30% for T2 [4, 5].

Cancers that recur after radiation therapy often demon-
strate aggressive behavior, arise in a field where lymphatic
drainage is unpredictable, and are associated with poor con-
trol rates [6]. Furthermore the diagnosis is more difficult
because of radiation sequelae edema and the low specificity
of conventional diagnostic strategies.

Surgical management of recurrences after RT failure
encompasses endoscopic laser excision [7-9] partial lar-
yngectomies through an open-neck approach [10-20], and
total laryngectomy, which still remains the most widely used
procedure in such a scenario [21-24]. Total laryngectomy
is in fact technically easy, and the outcomes are predictable.
However, total laryngectomy is related to an increased risk
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of complications and has far-reaching consequences for the
patient in terms of function and quality of life (QoL).

Therefore, if on one hand, the only validated therapeu-
tic option in recurrences of a laryngeal squamous cell car-
cinoma (LSCC) is total laryngectomy, on the other hand,
several studies in the last decade also evaluated different
conservative surgical procedures and, in particular, suprac-
ricoid laryngectomies.

Supracricoid partial laryngectomies [SCPLs; includ-
ing both SCPL with cricohyoido-epiglottopexy (CHEP)
and SCPL with crico-hyoidopexy (CHP)] can be adopted
in many intermediate laryngeal cancers, strictly respecting
tumor- and patient-related indications [13-15].

Several reports from different centers have been pub-
lished about the effectiveness of supracricoid laryngec-
tomy in terms of local tumor control and functional results
in residual or recurrent cancer after radiotherapy [10-20].
However, most articles have been from a few centers, and
the results included only a small number of patients. Thus,
there is a need to pool results to achieve larger sample sizes
and generate confidence in the use of this technique in the
radiorecurrent setting. Paleri et al. published an interest-
ing meta-analysis of 560 patients treated for radiorecurrent
LSCC with open conservative laryngectomy but not focused
on SCPL [25]; in their report, different partial laryngecto-
mies techniques were considered. To update the results of
the literature and to focus exclusively on SCPL, we decided
to carry out this study. The objective of the current sys-
tematic review with meta-analysis was to report the pooled
outcomes of SCPL in the setting of radiorecurrent laryngeal
cancer.

Materials and methods

The systematic review was performed by the first and last
authors. We independently developed search strategies and
searched the Medline and Embase databases. The search
strategy is illustrated in Fig. 1. The search terms included the
following, in various combinations to maximize the yield:
cricohyoepiglottopexy (CHEP); cricohyoidopexy (CHP);
cricohyopexy; horizontal laryngectomy; and partial, subto-
tal, supracricoid, and supraglottic laryngectomy. The refer-
ences from all full texts that were selected were checked to
identify suitable articles. Conference proceedings and book
chapters were not considered. The search was performed for
the first time on September 12, 2017, and was set to automat-
ically update periodically until December 2017. Inclusion
criteria for the articles were as follows: (1) articles published
from 1990 onward; (2) data clearly distinguish results of
partial laryngeal procedures if published along with other
procedures; (3) clear description of tumor stage and selec-
tion criteria; (4) clear description or derivability of local
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Systematic review in September 2017 updated
until December 2017

¥

270 publications after 1990

149 abstracts excluded after initial assessment
Reasons for exclusions:
Other topics
Foreign language
Review article

Letter
v

| 121 abstracts underwent second review

106 abstracts excluded second assessment
Reasons for exclusions:

Focus on functional outcomes

Focus on complications

Inadequate outcome data

v

I 15 full-text articles obtained

4 full-text excluded
Reasons for exclusions:
Follow-up duration < 24 months
Non-sufticient data
Included difterent techniq

v

11 full-text articles suitable for this review

Fig. 1 Review process flow chart: the process that was used to select
articles for review

control and survival rates; and (5) articles were published
in the English language.

The inclusion criteria were deliberately kept wide to
encompass as many articles as possible without jeopard-
izing the validity of the results. The search excluded arti-
cles that were published before 1990 because they were few
in number and because many reported surgical procedures
other than SCPL (endoscopic, others open partial and total
laryngectomy). The survival and functional results reported
also were not uniform, which made them difficult to compare
or pool. For studies in which the results from upfront partial
laryngectomy were included along with those from radiore-
current tumors, the results from radiorecurrent tumors were
separated out.

The abstracts were analyzed to identify articles that ful-
filled the inclusion criteria. The abstracts obtained from the
multiple database searches identified many duplicates that
were removed using Endnote version X2 (Thompson Reu-
ters, Carlsbad, CA). Data from the identified articles were
entered into an Excel spreadsheet (Microsoft Corp., Red-
mond, WA) for further analysis.

Outcome measures

Primary endpoints were local control (LC), disease-free
survival (DFF), and overall survival (OS). We selected
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the longest interval for each parameter derivable for each
selected study. The secondary endpoints were related to
functional results: decannulation rates, swallowing ability,
PEG dependence rate, aspiration pneumonia incidence, and
voice quality. Some studies exist outside the remit of this
review that focus purely on assessing functional outcomes
(voice and swallowing). Considering the variable reporting
practices, the use of outcome measures that cannot be com-
pared directly, and the need for different search strategies,
we did not include functional outcomes in the current review
apart from summarizing comparable data in articles that met
the inclusion criteria. Both subjective and objective meth-
ods of evaluation of functional outcomes were considered.
Although most articles discussed the duration of hospital
stay, we did not choose to measure this variable, because of
the interference of several local habits and health systems
policies.

Quality assessment

To our knowledge, no widely accepted measures of quality
assessment of case series exist [26]. We used one of the
quality-assessment forms that has been used by the National
Institute for Health and Clinical Excellence [27] (Table 1).
The maximum possible score for a given study using this
scoring system is 8. The quality of each study was evaluated
using the forest plot model.

Statistical analysis

The data were entered into Microsoft Excel. The statisti-
cal package R version 2.9 (The R Foundation for Statistical
Computing, Vienna, Austria) was used for all analyses. The
effect of publication and other biases was assessed visually
using a forest plot, and the P statistic was calculated [28].
The I statistic is a measure of heterogeneity between stud-
ies and ranges from 0 to 100%; high percentages indicate
greater heterogeneity in the data. When studies have low
heterogeneity (pragmatically, I* <25%), the differences
between reported outcomes can be simply explained by the
observed natural differences among patients. In this case,

we can consider that all patients are part of the same larger
pool. A fixed-effects meta-analysis is appropriate when each
patient is given approximately equal weight.

Results

The search strategy identified 3551 articles in Medline and
802 in Embase from 1950 to the search date. Only arti-
cles that were published after the 1990s were selected and
imported into Endnote, and the duplicates were removed.
The removal of duplicates yielded a total of 270 publica-
tions. The various stages of systematically assessing the
abstracts and reasons for exclusion from the review are
described in Fig. 1.

In particular, one study was excluded because, despite the
pertinence of the topic, it did not provide sufficient survival
data [29].

The process left us with 11 studies that reported on the
outcomes of open partial laryngectomy in radiorecurrent
tumors and satisfied all the inclusion criteria. Nine studies
had a quality score > 6 (good) [10, 12—18, 20], and 2 studies
had a score of 4 or 5 (fair) [11, 19]. All articles that satisfied
the inclusion criteria were published after 1995. Two articles
that were included were published by the same authors [10,
14], but those authors clearly indicated that the results were
from procedures that were performed at different centers.

Six of the selected articles were from Italy [10-15], 2
were from France [16, 17], 1 was from Spain [18], 1 was
from Mexico [19], and 1 was from Japan [20].

Salvage SCPL was indicated in rT2 LSCC with impaired
cord mobility, anterior commissure extension, and rT3 with
paraglottic space invasion and/or limited cartilage erosion.
Contraindications included true arytenoid fixation, val-
lecula, base of tongue, interarytenoid region and relevant
pre-epiglottic space involvement, significant (10 mm ante-
riorly, 5 mm posteriorly) subglottic involvement, extensive
cartilage invasion, posterior/inferior paraglottic space inva-
sion and extralaryngeal spread through the cricothyroid
membrane.

Table 1 Quality assessment for
case series

Each item is answered either yes (score=1) or no (score =0)

el e R R

. Were data collected prospectively?

. Case series collected in more than 1 center (ie, a multicenter study)

. Is the hypothesis/aim/objective of the study clearly described?

. Are the inclusion and exclusion criteria (case definition) clearly reported?
. Is there a clear definition of the outcomes reported?

. Is there an explicit statement that patients were recruited consecutively?
. Are the main findings of the study clearly described?
. Are outcomes stratified (eg, by disease stage, abnormal test results, patient characteristics)?
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In total, 251 patients were identified from the articles that
were included. Our meta-analysis included only patients who
underwent SCPL after radiotherapy failure. Very few data
are nowadays available for patients previously treated with
chemoradiotherapy, who could be treated with SCPL and to
our knowledge no case series are present in the contempo-
rary literature.

Although all studies described local control rates, this
was not the case with other endpoints, which we directly or
indirectly calculated from the raw data. Table 2 summarizes
the demographics, type of surgery, and T and N classes from
the selected articles. Sixty-nine patients (27.5%) had rT1
tumors, 106 (42.2%) had rT2 tumors, 58 (23.1%) had rT3
lesions, and 18 (7.2%) had rT4 lesions. The surgical proce-
dures included variations of SCPL with CHP or CHEP. It
was not possible to obtain survival data stratifying patients
according their T status.

Oncologic outcomes
Local control (LC) at 24 months

The pooled LC rate obtained from 11 studies with data
on 251 patients was analyzed using a fixed-effects model
(0=11.64, P=14%; P=0.31). Figure 2 provides the for-
est plot of studies that contributed to these results and the
spread of data, with 95% confidence intervals for each study
represented by horizontal lines. In summary, seven studies
[10-12, 14-16, 20] reported a>90% LC rate, three were
between 80 and 90%, [13, 18, 19] and only one study [17]
reported an LC rate < 80%. The pooled LC rate for all 251
patients was 92% (95% CI 88-95%).

Disease-free survival (DFS) at 36 months

DEFES data were available or calculated in all 11 studies, and
data were analyzed using a fixed-effects model (Q =9.23;
I?=0%; P=0.99). Figure 3 provides the forest plot of stud-
ies that contributed to these results and the spread of data,
with 95% confidence intervals for each study represented by
horizontal lines. In summary, seven studies reported a DFS
between 80 and 90% [10-14, 16, 20] and four were between
70 and 80% [15, 17-19]. The pooled DFS rate for all 251
patients was 80% (95% CI 75-85%).

Overall survival (OS) at 5 years

OS data were available or calculated in all 11 studies and
data were analyzed using a fixed-effects model (Q =3.37;
I?=0%; P=0.90). Figure 4 provides the forest plot of stud-
ies that contributed to these results and the spread of data,
with 95% confidence intervals for each study represented
by horizontal lines. In summary, six studies reported an
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OS between 80 and 90% [10-12, 14, 19, 20] and five stud-
ies were between 70 and 80%, [13, 15-18] while no stud-
ies reported an OS <70%. The pooled OS rate for all 251
patients was 79% (95% CI 73-84%).

Functional results

Main functional results are reported in Table 3. The larynx
preservation rate was reported in 10 studies [10-14, 16-20].
The pooled mean larynx preservation rate was 85.2% (95%
CI 0.78-0.90, 228 patients). Nine articles reported decan-
nulation outcomes [10-18]. The pooled mean decannulation
rate was 92.1% (95% CI 0.86-0.95) based on data reported
for 213 patients. The time from surgery to decannulation
could not be extracted reliably from the articles because
of variable reporting methods and because some studies
excluded from the analysis the patients who had delayed
decannulation.

The incidence of laryngeal stenosis requiring further sur-
gery to enhance airway patency and to facilitate tracheos-
tomy decannulation was reported in six articles [10, 12, 14,
16-18], and the rates varied from 0 to 8%. The pooled mean
rate of laryngeal stenosis was 3.9% (95% CI 0.01-0.08)
based on data reported for 144 patients. Ten studies reported
swallowing outcomes [10—-19]. The pooled mean rate of effi-
cient swallowing was 96.5% (95% CI 0.94-0.98) based on
data reported for 221 patients. All studies reported the PEG
dependence rate [10-20]. The pooled mean PEG dependence
rate was 3.5% (95% C1 0.01-0.05) based on data reported for
251 patients. Ten studies reported the incidence of aspira-
tion pneumonia [10-18, 20]. The pooled mean aspiration
pneumonia rate was 6.4% (95% CI 0.03-0.09) based on data
reported for 221 patients.

Total laryngectomy was performed in order to solve
chronic aspiration in 2 cases, 1 reported by Laccourreye
etal. [16] and 1 reported by Deganello et al. [13].

Voice and speech

Voice and speech outcomes were assessed in only five stud-
ies. Spriano et al. [10] reported an “acceptable quality of
the voice by most of patients.” Voice quality was defini-
tively hoarse in all patients, and the maximal phonation time
ranged from 3 to 18 s (mean: 8.3 s). Marchese-Ragona et al.
[11] and Leon et al. [18] reported “satisfactory voice intel-
ligibility in all cases.” Similar results were reported also by
the Pellini et al. [14] study, in which voice was evaluated
in decannulated patients as hoarse to varying degrees (19
patients were grade 1, 49 were grade 2, and 8 were grade
3). Maximal phonation time ranged from 2 to 18 s (mean:
7.9 s). Finally, Deganello et al. [13] reported “satisfactory
voice production that allowed normal social interactions.”
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Table 2 Demographics, T and N status, type of surgery

Series

Mean age (range)

M/F

No. Pts submitted to salvage CHP/CHEP

r'TN classification

Early/advanced

Laccourreye et al. [16]

Spriano et al. [10]

Makeieft et al. [17]

Marchese-Ragona et al. [11]

Leon et al. [18]

Pellini et al. [14]

Piazza et al. [12]

Deganello et al. [13]

Luna-Ortiz et al. [19]

Nakayama et al. [20]

De Vincentiis et al. [15]

Total

58 (40-85)

65.2 (58-73)

62 (47-77)
64 (55-72)

54.4 (43-77)

59.6 (33-76)

60.1 (40-72)

67 (43-87)

62

62 (39-71)

60.9* (33-87)°

1072

15/0

22/1

7/0

9/0

78/0

NR

2972

6/2

29/1

2172

226/10*

12 (4 CHEP/6CHP/2 TCHEP)

15 (10 CHEP/5 CHP)

23 (18 CHEP/5 CHP)

7 (all CHP)

9 (6 CHEP/3 CHP)

78 (62CHEP/16CHP)

15 (1 HPL, 4 CHEP, 9 CHP, 1 TCHEP)

31 (8 CHEP/23 CHP)

8 (all CHEP)

30 (all CHEP)

23 (all CHP)

251 (150 CHEP, 97CHP, 3THEP, 1HPL)

3 TINO
7 T2NO
2 T3NO
4 T1aNO
3 T1IbNO
7 T2NO
1 T2N1
12 T1bNO
11 T2NO
6 T2NO
1 T3NO
4 TINO
2 T2NO
1 T2N1
1 T3N2b
1 T4NO
8 T1aNO
18 T1bNO
16 T2NO
2 T2N+
22 T3NO
1 T3N+
8 T4aNO
3 T4aN+
1Tla

6 T2

8 T3

6 TIbNO
14 T2NO
3 T3NO
5 T3N1
3 T4N1

1 TINO
5 T2NO
1 T2N1
1 T3N1
4 TINO
1 TIN2b
13 T2NO
9 T3NO
3 TANO
4 T1bNO
11 T2NO
2 T2N1

1 T2N2c
4 T3NO
1 T3N2b
69 Tl

10/3

14/1

23/0

6/1

6/3

42/36

7/8

20/11

6/2

17/13

15/8

165/86

#Piazza et al. excluded because of missing data

"Nakayama et al. study excluded because of missing data
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Series Patients n°  Rate (95% Cl)  Weight (%) |
Laccourreye, 1996 12 0.92 (0.68-1.00) 4.87 S T —
Spriano, 2002 15 0.99 (0.85-1.00) 6.04 _L._
Makeleff, 2005 23 0.78 (0.59-0.93) 9.16 - :
Marchese-Ragona, 2005 7 0.99 (0.70-1.00) 292 —.._
Leon, 2007 9 0.89 (0.58-1.00) 3.70 = j‘
Pellini, 2007 78 0.95 (0.89-0.99) 30.60 —.—
Plazza, 2007 15 0.93 (0.74-1.00) 6.04 —.“_
Deganello, 2008 31 0.87 (0.73-0.97) 12.28 e
Luna-Ortiz, 2009 8 0.86 (0.52-1.00) 3.31 L 2 ‘
Nakayama, 2013 30 1.00 (0.93-1.00) 11.89 :—.
de Vincentils, 2015 23 0.91 (0.76-1.00) 9.16 —.—:—
Overall (12=14%, p=0.31) 251 0.92 (0.88-0.95) 100.00 <>
2-years Local Control X
f T T T 1
0.2 0.4 0.6 0.8 1

Fig.2 Local control: forest plot illustrating local control rates at 24 months for all studies. The overall estimation was calculated using a fixed-
effect model. The bigger the square and the shorter the line, the more homogeneous the sample

Serles Patients n°  Rate (95% Cl)  Welght (%) .
Laccourreye, 1996 12 0.83 (0.56-1.00) 4.87 . =
Spriano, 2002 15 0.80 (0.55-0.97) 6.04 .:
Makeieff, 2005 23 0.74 (0.54-0.90) 9.16 L :
Marchese-Ragona, 2005 7 0.85 (0.47-1.00) 2.92 : =
Leon, 2007 9 0.78 (0.44-0.99) 3.70 -
Pellini, 2007 78 0.85 (0.76-0.92) 30.60 +
Piazza, 2007 15 0.83 (0.59-0.98) 6.04 L :
Deganello, 2008 31 0.84 (0.69-0.95) 12.28 R |
Luna-Ortiz, 2009 8 0.75 (0.39-0.99) 3.31 = :
Nakayama, 2013 30 0.81 (0.64-0.93) 11.89 L0
de Vincentiis, 2015 23 0.76 (0.56-0.92) 9.16 L :
Overall (12=0%, p=0.99) 251 0.80 (0.75-0.85) 100.00 <:I>-
3-years Disease Free Survival :
f T T T 1
0.2 0.4 0.6 0.8 1

Fig.3 Disease free survival: forest plot illustrating disease-free survival rates at 36 months for all studies. The overall estimation was calculated
using a fixed-effect model. The bigger the square and the shorter the line, the more homogeneous the sample

Discussion

Among the head and neck subsites, the larynx represents
the most salvageable area, with a reported overall survival
higher than 60% at 2 years [30]. Moreover, recurrences
are more frequent in the primary site than regional lymph
nodes or distant sites [31, 32].

However, while in other head and neck areas we can
observe either an improvement or a decrease in QoL after
salvage surgery, laryngeal salvage surgery was associated
with a decreased QoL and laryngeal function [30].

@ Springer

Recurrent LSCC management is challenging for many
reasons. The diagnosis of recurrence doubles all the nega-
tive considerations of the patient and decreases the trust in
treatment. Clinical T status is often upstaged due to radia-
tion therapy: chronic edema could be interpreted either as
a post-radiation sequela or a deep recurrence; arytenoid
fixation could be interpreted either as a post-radiation
fibrosis or a posterior paraglottic space involvement; dif-
ficulties in obtaining a representative biopsy due to edema,
chronic inflammation, and fibrosis with higher chances of
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Series Patients n°  Rate (95% Cl)  Weight (%) E
Laccourreye, 1996 12 0.75 (0.45-0.92) 4.87 - .
Spriano, 2002 15 0.80 (0.53-0.93) 6.04 -
Makeieff, 2005 23 0.70 (0.48-0.85) 9.16 - :
Marchese-Ragona, 2005 7 0.86 (0.42-0.98) 2.92 I ]
Leon, 2007 9 0.78 (0.42-0.94) 3.70 ] :
Pellini, 2007 78 0.82 (0.72-0.89) 30.60 —n—
Piazza, 2007 15 0.93 (0.65-0.99) 6.04 —*—I—
Deganello, 2008 31 0.77 (0.60-0.89) 12.28 -
Luna-Ortiz, 2009 8 0.99 (0.13-1.00) 3.31 —‘—I—
Nakayama, 2013 30 0.80 (0.62-0.91) 11.89 -
de Vincentiis, 2015 23 0.74 (0.53-0.88) 9.16 L :
'
Overall (12=0%, p=0.90) 251 0.79 (0.73-0.84) 100.00 =
5-years Overall Survival :
I T T T 1
0.2 0.4 0.6 0.8 1

Fig.4 Overall Survival: Forest plot illustrating overall survival rates at 5 years for all studies. The overall estimation was calculated using a
fixed-effect model. The bigger the square and the shorter the line, the more homogeneous the sample

Table 3 Functional results

Series Larynx pres- Decannu- Swallowing (%) PEG Aspiration

ervation (%) lation (%) dependence pneumonia
(%) (%)

Laccourreye et al. [16] 75 83 100 0 9

Spriano et al. [10] 100 100 100 0 20

Makeieff et al. [17] 74 81 96 4 17

Marchese-Ragona et al. [11] 72 100 100 0 29

Leon et al. [18] 100 100 100 0 0

Pellini et al. [14] 99 97 97 3 9

Piazza et al. [12] 83 100 100 0 13

Deganello et al. [13] 87 97 97 3 3

Luna-Ortiz et al. [19] 88 N/R 88 0 0

Nakayama et al. [20] 94 N/R N/R 3 N/R

De Vincentiis et al. [15] N/R 95 87 13 0

Pooled data 85.2 92.1 96.5 35 6.4

TL total laryngectomy, PEG dep percutaneous endoscopic gastrostomy dependence; in ‘Pooled data’ raw,
data have been pooled including only the available data

false negative results [6]. Furthermore, CT and MR imag-
ing have a low specificity after radiation therapy [30].

Recurrent and persistent LSCC after radiotherapy are
associated with more aggressive growth patterns (infiltra-
tive with multiple foci), have a higher tendency for extra-
laryngeal spread and subglottic extension, are more often
undifferentiated, and more frequently present intravascular
and perineural invasion than primary tumors [6].

For these reasons, total laryngectomy is the most per-
formed salvage procedure in case of recurrent/persistent
LSCC after radiotherapy. However, salvage total laryn-
gectomy is associated with an increased risk of wound and
systemic complications. In the review of the literature per-
formed by Goodwin et al. [30], major complications ranged

from 5 to 48%, while pharyngocutaneous fistula rates ranged
from 30 to 80% [12, 33-35]. The higher chances of compli-
cations are obviously related to higher health system costs.

Finally, salvage total laryngectomy after radiotherapy
nowadays represents a mutilating and expensive strategy
with high complication rates.

In these scenarios, SCPL could now represent a valuable
alternative for selected recurrent LSCC. For these reasons,
we performed a systematic review of the literature in order
to examine the oncologic efficacy of SCPL in the setting of
radiorecurrent cancer.

From the analyzed studies, common general concepts
emerged. Salvage SCPL indications and contraindications
were the same of SCPL performed for primary LSCC.
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However, authors particularly stressed the accuracy of the
restaging process since tumor extension and margins may
vary after radiotherapy and their identification can be diffi-
cult. Superficial and deep extensions into the larynx, includ-
ing cartilage framework, should be carefully evaluated. All
patients in the studies were examined by fiberoptic laryn-
goscopy/laryngostroboscopy, and computed tomography/
magnetic resonance imaging. The authors recommended an
endoscopic assessment with 0° or 30° and 70° rigid endo-
scopes and additional biopsies under general anesthesia in
case of doubts. Each case should be re-discussed during the
disease management team meeting.

We filtered the studies to ensure that only data from cent-
ers that had published on at least five partial laryngectomies
were included in the review; this was done as a quality-
assurance measure, because several case series in the litera-
ture published the results from single case reports.

We considered different survival outcomes measures, giv-
ing priority to the LC rate. In fact, there is strong evidence
in the literature that OS alone is not a suitable endpoint for
comparing outcomes across centers worldwide, while LC
really reflects the oncologic efficacy of the tested treatment
on the primary tumor. The results revealed a very good LC
rate, which was 92% at 24 months with a narrow confidence
interval (0.88-0.95) and a low I> value (14%). Considering
the variability of the rT status, we can conclude that when
the patient is correctly staged and when the indication is
correctly done, salvage SCPL can be a valuable treatment
strategy in radiorecurrent tumors. The LC rates offered by
open partial laryngectomy are at least comparable than those
observed after transoral laser-assisted resection [7-36].

In our analysis, we included as endpoint the DFS at
36 months, which was 80% with a narrow confidence inter-
val (0.75-0.85) and an /* of 0%. This is strong evidence of
reproducibility. It reflects the percentage of the patients who
were alive and without disease. Consequently, DFS evalu-
ates not only local control, but also regional control and
distant metastases, thus the global efficacy in terms of LSCC
eradication by the proposed treatment. The DFS results are
excellent if we consider that we are faced with a recurrent/
persistent disease. Finally, we evaluated 5-year OS, which
also depends on the presence of comorbidities, synchro-
nous/metachronous second primaries, and other diseases.
Five-year OS was 79% with a narrow confidence interval
(0.74-0.84), and an I of 0%, demonstrating that SCPL is a
valuable treatment in cases of a good preoperative selection.
In this setting we should emphasize that only few studies
reported the preoperative performance status. Pooled Kar-
nofsky performance status data could have been useful to
establish a possible cutoff value for SCPL indications and
contraindications. In Paleti et al.’s meta-analysis [25], the
results reported on 149 SCPLs; the oncological results in
terms of 2-year LC, DFS, and OS were, respectively, 93.9,
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89.6, and 81.1%. These results can be considered very simi-
lar to ours, and 5 out of 11 papers were included in our
analysis.

For the included studies, we collected functional out-
comes that are comparable to those reported in the literature
for primary SCPL [10-20]. Functional results are partial,
however, in part due to poor reporting and in part due to the
lack of established, validated outcome measures for swal-
lowing and voice after surgery.

In this meta-analysis, there are 69/251 (27.5%) classified
as r'T1. The alternative of endoscopic resection as salvage
for radiation failure has stricter criteria in terms of tumor
extension, with less reliable oncologic outcomes in spite of
better functional outcomes [7-9].

An essential prerequisite for endoscopic approach is an
adequate laryngeal exposure as determined during the initial
microlaryngoscopic examination. Furthermore, endoscopic
resection indications are confined to rTla tumors, rT1b
tumors with limited anterior commissure involvement, and
rT2 tumors with normal cord mobility [7-9].

In the meta-analysis performed by Ramakrishnan et al.,
which included 11 articles (249 patients), 24-month LC
was 56.9% [37] and crT1 was 67% of the total. However,
endoscopic laser CO, surgery has the advantage of being
repeatable and, in this paper, the reported DFS and OS were,
respectively, 70.9 and 74.8%.

Vertical partial laryngectomy has been proposed as sal-
vage treatment since 1970 by Biller et al., with a control rate
of 70-100% [25], even with different types of reconstruction
with the aim of improving the quality of voice.

In our study, advanced rT3 and rT4 were 76/251 (30.2%).
These patients would be submitted to a total laryngectomy
almost worldwide despite a surgical organ-sparing treat-
ment. In spite of a challenging postoperative period with
possible complications and difficulty recovering functions
(6.4% aspiration pneumonia rate; 3.5% PEG dependence
rate), more than 90% of patients recover normal larynx func-
tion. The weakness point is the quality of voice.

Even total laryngectomy, however, is related to a high risk
of complications (i.e., pharyngocutaneous fistula), which
often require further surgical steps and a prolonged hospi-
talization stay, and incur high costs.

Regarding the quality of voice in the study by Kummer
et al., it is clearly documented that tracheo-esophageal punc-
ture is related to a high risk of failure and complications
when performed after salvage total laryngectomy [38].

Our study has some limitations. In fact, patients who
undergo SCPL are likely to have smaller volume recur-
rences compared to patients who undergo salvage total lar-
yngectomy. However, in our analysis, 86 out of 251 were
r'T3 or r'T4. This cohort of patients also is likely to have
good pretreatment performance status, because good pul-
monary function is a prerequisite for SCPL. If we look at
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the demographics, the average age was 54—77 years, with a
global range of 33-87 years, and all series included patients
older than 70. This demonstrates that even in the salvage
setting, SPL could be used in a larger spectrum of patients.

Like all systematic reviews, there may be a publication
bias with respect to centers publishing good outcomes. Thus,
the results of our current review cannot be compared directly
to other salvage techniques’ data.

Conclusions

SCPL produces excellent oncologic and acceptable func-
tional outcomes. From the current review, it is evident that
SCPL should be included as a valid option in radiorecurrent
LSCC with a wider spectrum of indications: rT1 and rT2
lesions with limited endoscopic exposure and/or transcom-
missural extension, rT2 lesions with impaired cord mobil-
ity, T3 lesions for limited paraglottic/pre-epglottic space
invasion, recurrent LSCC with involvement of the thyroid
cartilage without extralaryngeal extension. These results
should encourage more centers to consider SCPL rather than
total laryngectomy in selected recurrent LSCC. In a organ-
sparing era, SCPL allows treatment to couple oncological
and functional outcomes in a still-“conservative” scenario.
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