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Results of Surgical Salvage After Failure of Definitive
Radiation Therapy for Early-Stage Squamous Cell
Carcinoma of the Glottic Larynx
Ian Ganly, MD; Snehal G. Patel, MD; Jeannette Matsuo, MD; Bhuvanesh Singh, MD; Dennis H. Kraus, MD;
Jay O. Boyle, MD; Richard J. Wong, MD; Ashok R. Shaha, MD; Nancy Lee, MD; Jatin P. Shah, MD

Objective: To report the outcome of surgical salvage
performed for early-stage squamous cell carcinoma of the
glottic larynx that recurred or progressed after defini-
tive radiotherapy.

Design: Retrospective outcome analysis.

Setting: Tertiary referral center specializing in head and
neck cancer.

Patients: Forty-three patients who underwent salvage sur-
gery after definitive radiation therapy for early-stage (T1-
T2) glottic cancer were identified from a preexisting data-
base of 662 patients with squamous cell carcinoma of the
larynx treated at Memorial Sloan-Kettering Cancer Cen-
ter between the years 1984 and 1998. The T stage at initial
presentation was T1 in 20 (18%) and T2 in 23 (32%).
Twenty-one patients (49%) were amenable to salvage par-
tial laryngectomy (SPL), but 22 (51%) required salvage total
laryngectomy (STL). Details on patient characteristics, tu-
mor characteristics, postoperative complications, and sur-
vival outcome were extracted from the database.

Main Outcome Measures: Overall survival, disease-
specific survival, neck recurrence–free survival, and dis-
tant recurrence–free survival.

Results: No postoperative death occurred following sal-
vage surgery. The overall incidence of complications was
21%, with no difference between the SPL and STL groups.
Patients who required STL had poorer overall survival
and disease-specific survival compared with patients who
required SPL (overall survival, 50% vs 89%; P=.003; dis-
ease-specific survival, 51% vs 93%; P=.002). This differ-
ence in survival was associated with a poorer neck re-
currence–free survival and distant recurrence–free survival
in the STL group compared with the SPL group (neck
recurrence–free survival, 80% vs 100%; P=.04; distant
recurrence–free survival, 71% vs 93%; P=.06). Univari-
ate analysis showed that age and clinical T stage at re-
currence were predictors of overall survival, disease-
specific survival, and distant recurrence–free survival.

Conclusions: Careful selection of patients with early-
stage glottic tumors that recur or progress after radiation
allows patients to be successfully treated by partial laryn-
gectomy with excellent survival outcome. However, de-
spite an aggressive policy of performing partial laryngec-
tomy when feasible, up to 50% of patients will require a
total laryngectomy owing to progression of disease. These
patients have poorer survival outcomes manifested by lo-
cal, regional, and distant disease progression.
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E ARLY-STAGE SQUAMOUS CELL

carcinoma of the larynx can
be treated equally effec-
tively with either partial lar-
yngectomy (transoral endo-

scopic or open surgical resection) or
external beam radiotherapy. The overall
survival (OS) rates of primary surgery and
postoperative radiotherapy vs radio-
therapy with surgical salvage are compa-
rable.1,2 Radiotherapy is often preferred as
primary treatment because the quality of
voice is generally perceived to be better.
However, 5% to 40% of the patients will
need salvage surgery for persistent or re-
current disease.3-8 Although it is well rec-
ognized that salvage partial laryngec-

tomy (SPL) is an effective option for
selected patients in whom radiation
therapy fails, few reports in the literature
comprehensively analyze patterns of lar-
yngectomy and compare outcomes in pa-
tients who require surgical salvage. Our
experience with SPL following radiation
failure has been reported in the past,3,4 and
for many years our practice has been to
perform partial laryngectomy for salvage
when feasible. Our selection criteria for pa-
tients undergoing partial laryngectomy are
the same as those reported by Biller et al9

and Shah et al.3 These criteria include sub-
glottic extension not greater than 5 mm,
cartilage not invaded as determined by
computed tomographic (CT) scan, exten-
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sion to contralateral cord not greater than 3 mm, aryte-
noids (except vocal process) free of tumor, mobility of vo-
cal cord preserved, and supraglottic extension no further
than the lateral sinus of Morgagni. Patient- and/or tumor-
related factors may render partial laryngectomy unsafe, and
some patients require total laryngectomy. This article aims
to review our experience and report the outcomes after
salvage surgery for patients with early-stage glottic laryn-
geal cancer in whom radiation therapy has failed.

METHODS

Forty-three patients who underwent salvage surgery follow-
ing primary radiation therapy for T1 or T2 N0 tumors of the
glottic larynx were identified from a preexisting database of 662
patients with squamous cell carcinoma of the larynx treated at
Memorial Sloan-Kettering Cancer Center, New York, NY, be-
tween 1984 and 1998. Patients had been treated with primary
radiation therapy at a dose of 6600 to 7000 rad (66-70 Gy).
Details on patient characteristics, tumor characteristics, prior
treatment, surgical outcome, and postoperative complications
were extracted from the database.

Table 1 and Table 2 show patient and tumor characteris-
tics, respectively. Overall, 41 patients (95%) were men and 2 (5%)
were women. The age range was 24 to 78 years, with a median
age of 64 years. Medical comorbidity was present in 26 patients
(60%). Thirty-eight patients (88%) were smokers, and 26 (60%)
were active drinkers of alcohol. At initial presentation, 16 (37%)
had T1a, 4 (9%) had T1b, and 23 (54%) had T2 tumors. All tu-
mors were classified as N0 on presentation. Twenty-three tu-
mors (54%) had anterior commissure involvement, and 15 (34%)
had subglottic extension at initial presentation. At recurrence, pa-
tients had their tumor restaged by careful endoscopic evaluation
and CT scan. Details of T stage at recurrence are shown in
Figure 1. Of 20 T1 tumors, 7 remained T1, 10 were upstaged
to T2, 2 were upstaged to T3, and 1 was upstaged to T4. Of 23
T2 tumors, 5 were downstaged to T1, 8 remained T2, 6 were up-
staged to T3, and 4 were upstaged to T4.

Twenty-one patients (49%) were suitable for SPL, but 22
patients (51%) required salvage total laryngectomy (STL).
Univariate analysis of patient and tumor characteristics
(Tables 1 and 2) showed that patients who underwent STL
were more likely to be older than 60 years (P=.03), have a
more advanced T stage at initial presentation (P=.002) and at
recurrence (P�.001), and have anterior commissure involve-
ment at initial presentation (77% vs 29%; P=.002). Subglottic
extension was also higher in those who required STL, al-
though this was not statistically significant (45% vs 24%;
P=.20).

Of 21 patients treated by SPL, 13 (62%) had T1 and 8 (38%)
had T2 tumors at initial presentation. Partial laryngectomy con-
sisted of endoscopic laser excision in 1 (5%), cordectomy or
laryngofissure in 7 (33%), frontolateral partial laryngectomy
in 11 (52%), and supracricoid laryngectomy in 2 (10%). No
neck dissection was performed in the patients with SPL.

Of the 22 patients who required STL, 7 (32%) had T1 and
15 (68%) had T2 tumors at initial presentation. One patient
required flap reconstruction with pectoralis myocutaneous flap.
Three patients had N� neck disease, and all underwent neck
dissection at the time of STL (1 had a bilateral jugular neck dis-
section, 1 had a radical neck dissection, and 1 had a bilateral
jugular neck dissection with bilateral paratracheal lymph node
dissection). Nineteen patients had N0 neck disease. Of these,
8 patients underwent elective treatment of the neck at the time
of STL (3 had unilateral neck dissection with paratracheal node
dissection, 3 had unilateral jugular neck dissection alone, 1 had
bilateral jugular neck dissection alone, and 1 had unilateral modi-
fied radical neck dissection and paratracheal node dissection)
and 11 patients had neck observation.

Complications were categorized into overall, wound (in-
fection, dehiscence, flap necrosis, fistula, carotid rupture, or
chyle leak), swallowing (dysphagia or stricture), airway (lung,
trachea, or stoma), and systemic (myocardial infarction, uri-
nary tract infection, or pulmonary, renal, or metabolic com-
plications). The 2 laryngectomy groups were compared for com-
plication rates using the Fisher exact test or �2 test.

Table 1. Patient Characteristics

Characteristic

No. (%)

P Value
(SPL vs STL)*

Overall
(n = 43)

SPL
(n = 21)

STL
(n = 22)

Age group, y .03
�60 19 (44) 13 (62) 6 (27)
�60 24 (56) 8 (38) 16 (73)

Sex .23
Female 2 (5) 2 (10) 0
Male 41 (95) 19 (90) 22 (100)

Medical comorbidity .22
None 17 (40) 6 (28) 11 (50)
Present 26 (60) 15 (72) 11 (50)

Smoking .66
No 5 (12) 3 (14) 2 (9)
Yes 38 (88) 18 (86) 20 (91)

Alcohol use .59
No 13 (30) 7 (33) 6 (27)
Former 4 (9) 1 (5) 3 (14)
Yes 26 (60) 13 (62) 13 (59)

Abbreviations: SPL, salvage partial laryngectomy; STL, salvage total
laryngectomy.

*Determined using the Fisher exact test.

Table 2. Tumor Characteristics

Characteristic

No. (%)

P Value
(SPL vs STL)

Overall
(n = 43)

SPL
(n = 21)

STL
(n = 22)

Clinical T stage, initial .002*
1a 16 (37) 13 (62) 3 (14)
1b 4 (9) 0 (0) 4 (18)
2 23 (54) 8 (38) 15 (68)

Clinical T stage, salvage �.001*
1a 11 (26) 11 (52) 0 (0)
1b 1 (2) 1 (5) 0 (0)
2 18 (42) 9 (43) 9 (41)
3 8 (19) 0 (0) 8 (36)
4 5 (11) 0 (0) 5 (23)

Anterior commissure
involvement

.002†

No 20 (46) 15 (71) 5 (23)
Yes 23 (54) 6 (29) 17 (77)

Subglottic involvement .20†
No 28 (65) 16 (76) 12 (54)
Yes 15 (35) 5 (24) 10 (45)

Abbreviations: SPL, salvage partial laryngectomy; STL, salvage total
laryngectomy.

*Pearson �2 test.
†Fisher exact test.
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Follow-up intervals were calculated in months from the date
of salvage surgery. Overall survival, disease-specific survival
(DSS), local recurrence–free survival (LRFS), neck recurrence–
free survival (NRFS), and distant recurrence–free survival
(DRFS) rates were calculated using the Kaplan-Meier method.
To identify patient and tumor factors predictive of survival
outcome, the following variables were analyzed in univariate
analysis using the log-rank test: age, sex, medical comorbid-
ity, smoking and alcohol status, initial T stage and T stage at
recurrence, anterior commissure involvement, and subglottic
invasion. Multivariate analysis was not attempted because of
the small number of patients involved. Statistical analysis was
performed with SPSS statistical software for Windows version
11.01 (SPSS Inc, Chicago, Ill) and JMP version 4.0 (SAS Insti-
tute Inc, Cary, NC).

RESULTS

No postoperative death occurred following salvage sur-
gery. Table3 gives the incidence of complications. Over-
all, 21% of patients had complications. The most com-
mon were local wound and fistula complications (16%
and 14%, respectively). Univariate analysis showed no
significant difference in the incidence of complications
for patients suitable for SPL after radiation therapy com-
pared with patients who required STL after radiation
therapy. Patients in the SPL group had a higher inci-
dence of pharyngocutaneous fistula (19% vs 9%), but this
difference was not statistically significant (P=.41).

The median time to salvage surgery from the time of ra-
diation therapy was 10.7 months (range, 3.3-61.1 months);
no difference occurred in the time to salvage between the
SPL and STL groups (SPL group: 10.8 months; range, 3.3-
61.1 months; STL group: 9.8 months; range, 4.0-47.5
months). The median length of follow-up after salvage sur-
gery was 63 months (range, 1-213 months). The 5-year OS
after salvage surgery for all patients was 68% (Figure 2);
patients who required STL had a poorer OS compared with
those who were amenable to SPL (50% vs 89%, respec-
tively; P=.003). The 5-year DSS for all patients was 72%
(Figure 3); patients who required STL had a poorer DSS
compared with SPL (51% vs 93%; P=.002). The 5-year LRFS
for all patients was 97%; no patient with STL had local re-
currence, but 1 patient had local recurrence after SPL and
required an STL. One other patient in the SPL group re-
quired STL at 18 months after SPL because of a persistent

pharyngocutaneous fistula. The 5-year NRFS for all pa-
tients was 90% (Figure4); patients who required STL had
a poorer NRFS compared with SPL (80% vs 100%; P=.04).
None of the patients in the SPL group had neck recur-
rence, whereas 2 patients in the STL group had neck re-
currence. Of these 2 patients, 1 patient had had neck dis-
section for N� disease at the time of STL, and 1 patient
had had neck dissection for N0 disease at the time of STL.
The 5-year DRFS for all patients was 83% (Figure 5); pa-
tients who required STL had a poorer DRFS compared with
patients in the SPL group (71% vs 93%; P=.06). The site
of distant metastatic disease included pulmonary (n=2),
bone (n=1), and multiple sites (n=2).

Glottic (n = 43)

T1a (n = 16) T1b (n = 4) T2 (n = 23)Initial T Stage

Salvage T Stage

Salvage Surgery

T1a (n = 7) T2 (n = 8) T4 (n = 1) T2 (n = 2) T3 (n = 2) T1a (n = 4) T1b (n = 1) T2 (n = 8) T3 (n = 6) T4  (n = 4)

PL (n = 7) TL (n = 1) TL (n = 2) TL (n = 2) PL (n = 4) PL (n = 1) TL (n = 6) TL (n = 4)PL (n = 6)
TL (n = 2)

PL (n = 3)
TL (n = 5)

Figure 1. T stage at presentation and at salvage with type of salvage laryngectomy performed. PL indicates partial laryngectomy; TL, total laryngectomy.

Table 3. Postoperative Complications
After Salvage Laryngectomy

Type of Complication
Overall
(n = 43)

No. of Patients (%)
P Value

(SPL
vs STL)*

SPL
(n = 21)

STL
(n = 22)

Overall complications �.99
No 34 (79) 17 (81) 17 (77)
Yes 9 (21) 4 (19) 5 (23)

Local wound
complications

.69

No 36 (84) 17 (81) 19 (86)
Yes 7 (16) 4 (19) 3 (14)

Swallowing
complications

�.99

No 43 (100) 21 (100) 22 (100)
Yes 0 0 0

Airway complications �.99
No 41 (95) 20 (95) 21 (95)
Yes 2 (5) 1 (5) 1 (5)

Systemic/metabolic
complications

.23

No 40 (93) 21 (100) 19 (86)
Yes 3 (7) 0 3 (14)

Pharyngocutaneous
fistula

.41

No 37 (86) 17 (81) 20 (91)
Yes 6 (14) 4 (19) 2 (9)

Abbreviations: SPL, salvage partial laryngectomy; STL, salvage total
laryngectomy.

*Determined using the Fisher exact test.
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Univariate analysis showed that age and clinical T stage
at recurrence were significant predictors of OS, DSS, and
DRFS (Tables 4, 5, and 6; Figures 6, 7, and 8). Sub-
glottic involvement showed a trend toward significance
for NRFS (Table 7).

COMMENT

Early-stage squamous cell cancer of the larynx can be
treated equally effectively with either surgery or radio-
therapy.1,2 However, voice quality is generally perceived
to be better with radiation, and for this reason radio-
therapy is commonly preferred as primary treatment, with
surgery kept in reserve for salvage. Failure rates with pri-
mary radiation therapy are reported to be 5% to 10% for
T1 and 20% to 40% for T2 glottic lesions.3-8 Surgical sal-
vage is often performed by total laryngectomy because of
lack of experience in the technique of conservation sur-
gery of the larynx, as well as the belief that increased com-
plications are associated with partial laryngectomy of ir-
radiated cartilage and that negative tumor margins are
difficult to achieve in a fibrotic edematous larynx. Local

control rates with STL have been reported at 65% to 85%
for T1 and T2 glottic tumors.10,11 Salvage partial laryngec-
tomy is possible in select patients who do not progress with
therapy or who experience recurrence with early-stage dis-
ease. The use of SPL to conserve function in patients who
experience recurrence with limited disease after radical ra-
diotherapy was first reported by Som.12 Local control rates
following SPL have been reported at 66% to 96%.3,4,7,13-15

Our selection criteria for patients undergoing partial
laryngectomy were the same as those reported by Biller
et al9 and Shah et al.3 Shah et al3 emphasized the impor-
tance of excluding patients in whom the recurrent tu-
mor has extended beyond its original site. They also re-
ported that the main predictor of local recurrence was
close margins less than 1 mm, emphasizing the use of
intraoperative frozen sections to determine resection mar-
gins in patients undergoing partial laryngectomy.
McLaughlin et al7 also highlighted the importance of CT
scanning to determine if SPL was possible, recommend-
ing total laryngectomy if cartilage invasion, vocal cord
fixation, extensive subglottic disease, or recurrence be-
yond the original is seen on CT scan.
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Figure 2. Overall survival (OS) for T1 to T2 glottic laryngeal tumors that
required salvage partial laryngectomy (SPL) or salvage total laryngectomy
(STL) following failed radiation. The 5-year OS was 68% for all patients, 89%
for the SPL group, and 50% for the STL group (P = .003).
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Figure 3. Disease-specific survival (DSS) for T1 to T2 glottic laryngeal
tumors that required salvage partial laryngectomy (SPL) or salvage total
laryngectomy (STL) following failed radiation. The 5-year DSS was 72% for
all patients, 93% for the SPL group, and 51% for the STL group (P = .002).
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Figure 4. Neck recurrence–free survival (NRFS) for T1 to T2 glottic laryngeal
tumors that required salvage partial laryngectomy (SPL) or salvage total
laryngectomy (STL) following failed radiation. The 5-year NRFS was 90% for
all patients, 100% for the SPL group, and 80% for the STL group (P = .04).
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Figure 5. Distant recurrence–free survival (DRFS) for T1 to T2 glottic laryngeal
tumors that required salvage partial laryngectomy (SPL) or salvage total
laryngectomy (STL) following failed radiation. The 5-year DRFS was 83% for
all patients, 93% for the SPL group, and 71% for the STL group (P = .06).
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On the basis of these selection criteria, 21 (49%) of
our 43 patients with recurrent glottic tumors were suit-
able for SPL, but 22 (51%) required STL. Not surpris-
ingly, those who required STL had a more advanced
T stage at both initial presentation and recurrence. Pa-
tients who had anterior commissure involvement and sub-
glottic involvement at presentation were more likely to
undergo STL. Patients who underwent STL were also more
likely to be older than 60 years; these patients are less
likely to tolerate the respiratory complications that can
be associated with partial laryngectomy procedures. These
SPL salvage figures are greater than those reported by
Stoeckli et al,16 where only 3 (8%) of 39 patients were
suitable for SPL. However, these figures are similar to the
results reported by Rodriguez-Cuevas et al,17 who re-
ported SPL in 52% of patients with 48% having total lar-
yngectomy. Factors that may account for these differ-
ences are the experience of the surgeon in conservation
surgery, differences in patient population with regard to
T stage, anterior commissure involvement and subglot-
tic involvement, and possible differences in patient age
and cardiopulmonary status.

Overall, in our experience no postoperative mortal-
ity occurred for the patients undergoing SPL or STL. Pa-
tients treated with SPL had an overall complication rate

of 19%, with local wound and fistula complications being
the most common at 19% each. This is similar to figures
reported by Nibu et al18 (overall postoperative compli-
cations of 28% with fistula rate of 14%) and Watters et
al15 (overall complication rate of 20% with fistula rate of
8%). Therefore, despite radiation, SPL can be per-
formed relatively safely. For STL, the overall complica-
tion rate was 23%, with a local complication rate and fis-
tula rate of 14% and 9%, respectively; these figures are
also similar to those reported in the literature.

In our patient series, the patients with SPL had an ex-
cellent survival outcome, with 5-year OS and DSS fig-
ures of 88% and 93%, respectively. These results are com-
parable to outcome figures reported by Nibu et al.18

Therefore, our study highlights the fact that by careful
selection criteria, it is possible to perform SPL in 50% of
patients with excellent survival outcomes. For patients
who require STL, Rodriguez-Cuevas et al17 reported sur-
vival rates similar to patients who underwent SPL. How-
ever, this was not the case in our patient series. In our
study, patients who required STL had a much poorer OS
and DSS compared with those treated with SPL (OS, 50%
vs 88%; DSS, 51% vs 93%). The better survival rates for
patients with STL reported by Rodriguez-Cuevas and col-
leagues are most likely attributable to patient selection;

Table 4. Predictors of Overall Survival
After Salvage Surgery

Covariate
No. of

Patients

5-Year
Overall

Survival, %
P

Value*

Age, y �.001
�60 19 94.1
�60 24 48.3

Sex .17
Female 2 100
Male 41 66.1

Medical comorbidity .33
None 17 75.0
Present 26 63.0

Smoking .94
No 5 75.0
Yes 38 66.8

Alcohol use .59
No 13 76.9
Former 4 75.0
Yes 26 62.0

Clinical T stage, initial .81
1 20 77.7
2 23 59.1

Clinical T stage, recurrence .09
1 12 90.9
2 18 81.4
3 8 37.5
4 5 20.0

Anterior commissure involvement .23
No 20 70.3
Yes 23 65.2

Subglottic involvement .97
No 28 71.8
Yes 15 60.0

*Determined using univariate analysis (log-rank test).

Table 5. Predictors of Disease-Specific Survival
After Salvage Surgery

Covariate
No. of

Patients

5-Year
Disease-Specific

Survival, %
P

Value*

Age, y .01
�60 19 94.1
�60 24 51.7

Sex .42
Female 2 100
Male 41 70.3

Medical comorbidity .41
None 17 78.1
Present 26 67.0

Smoking .98
No 5 75.0
Yes 38 71.4

Alcohol use .84
No 13 83.3
Former 4 75.0
Yes 26 67.0

Clinical T stage, initial .24
1 20 81.3
2 23 64.0

Clinical T stage, recurrence �.001
1 12 100
2 18 84.0
3 8 41.7
4 5 20.0

Anterior commissure
involvement

.55

No 20 74.7
Yes 23 69.4

Subglottic involvement .56
No 28 72.8
Yes 15 68.4

*Determined using univariate analysis (log-rank test).
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for example, patients suitable for SPL may have been
treated with STL, accounting for an improved survival
in the STL group. Age and cardiopulmonary status
may also have been different compared with our patient
population.

The poorer survival in our STL group was due not only
to more advanced T stage at recurrence but also to poorer
neck and distant disease control compared with the pa-
tients who had SPL (NRFS, 80% vs 100%; DRFS, 71% vs
93%; for STL and SPL, respectively). This finding might
suggest that glottic tumors that require STL for salvage
following radiation failure have an inherently more ag-
gressive tumor phenotype compared with tumors that are
amenable to SPL. One may argue that patients who re-
quire STL presented late, thus missing an opportunity
for SPL. However, no difference occurred in the time to
recurrence between our SPL and STL groups; the me-
dian time to salvage for patients who required STL was
9.8 months after index radiotherapy compared with 10.8
months for the patients who underwent SPL.

One issue of controversy is whether to perform neck
dissection, including paratracheal lymph nodes, in pa-
tients with recurrent glottic carcinoma after radiation. For
primary T1 and T2 glottic larynx cancers, our policy is
to irradiate the larynx with a narrow 6�6-cm field with
the isocenter on the glottic larynx. The superior border
of the field is at the hyoid bone, the inferior border at

Table 6. Predictors of Distant Recurrence–Free Survival
After Salvage Surgery

Covariate
No. of

Patients

5-Year
Distant

Recurrence–Free
Survival, %

P
Value*

Age, y .02
�60 19 100
�60 24 65.3

Sex .56
Female 2 100
Male 41 82.2

Medical comorbidity .28
None 17 91.0
Present 26 76.9

Smoking .46
No 5 100
Yes 38 81.5

Alcohol use .24
No 13 100
Former 4 100
Yes 26 74.5

Clinical T stage, initial .19
1 20 90.9
2 23 76.6

Clinical T stage, recurrence �.001
1 12 100
2 18 90.0
3 8 83.0
4 5 25.0

Anterior commissure
involvement

.68

No 20 85.2
Yes 23 81.4

Subglottic involvement .57
No 28 80.0
Yes 15 88.9

*Determined using univariate analysis (log-rank test).
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Figure 6. Effect of age at recurrence on disease-specific survival (DSS) for
T1 to T2 glottic laryngeal tumors that required salvage laryngectomy
following failed radiation. The 5-year DSS was 94% for those 60 years or
younger and 52% for those older than 60 years (P = .01).
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Figure 7. Effect of T stage at recurrence on disease-specific survival (DSS)
for patients with T1 to T2 glottic laryngeal tumors that required salvage
laryngectomy following failed radiation. The 5-year DSS was 100% for
patients with T1 tumors, 84% for patients with T2 tumors, 42% for patients
with T3 tumors, and 20% for patients with T4 tumors (P�.001).
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Figure 8. Effect of T stage at recurrence on distant recurrence–free survival
(DRFS) for patients with T1 to T2 glottic laryngeal tumors that required
salvage laryngectomy following failed radiation. The 5-year DRFS was 100%
for patients with T1 tumors, 90% for patients with T2 tumors, 83% for
patients with T3 tumors, and 25% for patients with T4 tumors (P�.001).
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the lower edge of the cricoid cartilage, the posterior bor-
der at the vertebral body, and the anterior border 1 cm
anterior to the skin surface. Some of the paratracheal nodes
get irradiated in this field, but the jugular chain of lymph
nodes are not irradiated. The decision of who gets elec-
tive neck dissection (END) at the time of recurrence is
determined by the T stage at recurrence and other tu-
mor characteristics, such as cartilage invasion and su-
praglottic or subglottic extension. Patients with early-
stage recurrence who are suitable for SPL generally do
not need END, since they are likely to have small tu-
mors whose margins are well delineated and remain con-
fined to the larynx. In our study, the 21 patients who were
suitable for SPL all had T1 or T2 tumors at the time of
recurrence. None of these patients had a lateral or para-
tracheal lymph node dissection, and no patient with SPL
had neck recurrence. On the other hand, recurrent tu-
mors that fail at a higher T stage and need STL are more
likely to have extension into the supraglottis or subglot-
tis or other adverse factors, such as cartilage invasion or
extralaryngeal involvement. These patients are obvi-
ously at higher risk of nodal metastases and are likely to
benefit from END. In our study, of 19 patients with STL
who had N0 neck disease, 8 had elective treatment of the
neck and 11 had no treatment. Of the 11 patients who
had neck observation, 7 had T2 tumors at salvage, with
only 4 having T3 or T4 tumors. In contrast, 6 of the
8 patients who underwent END had T3 or T4 tumors.
Although this difference was not statistically significant
(P =.17), it suggests that patients having neck observa-
tion had smaller tumors. Therefore, the decision to per-
form END in patients who required salvage surgery is
based on certain well-recognized tumor characteristics,
such as T stage at recurrence. However, there is consid-
erable selection bias involved during decision making for
END, influenced by both patient- and surgeon-related fac-
tors that are not easy to characterize on a retrospective
study such as this.

We analyzed age, sex, presence of medical comorbid-
ity, smoking and alcohol status, T stage at index therapy,
anterior commissure involvement and subglottic inva-
sion at index therapy, and T stage at recurrence by uni-
variate analysis to identify factors predictive of outcome.
Age and clinical T stage at recurrence were significant pre-
dictors of OS, DSS, and DRFS. Patients with T1 or T2 tu-
mors at recurrence had a 2- to 5-fold better survival com-
pared with patients with T3 or T4 tumors, whereas patients
60 years or younger had a 2-fold better survival com-
pared with those older than 60 years. Unfortunately, we
could not identify any tumor-related factors that were able
to predict which patients would require STL before insti-
tuting therapy for the index glottic tumor. Identification
of such patients is clearly important because it would al-
low the physician to customize therapy for patients at ini-
tial presentation. Analysis of differences in global gene ex-
pression by complementary DNA microarray technology
may prove to be extremely useful, and we have already used
this approach in patients with advanced laryngeal cancer
to identify patients who are resistant to organ preserva-
tion chemoradiation therapy.19

We acknowledge that our study has several limita-
tions. It is retrospective and therefore susceptible to the

deficiencies in data recording and collection inherent in
such study designs. The staging of patients with early-
stage laryngeal cancer is also highly dependent on the
skill of the surgeon in evaluating the function and anatomy
of the larynx by flexible endoscopy, but more impor-
tant, by endoscopic evaluation under general anesthe-
sia. Adequate visualization of certain anatomic areas within
the larynx, such as the anterior commissure, subglottic
area, and lateral ventricle, is often difficult in the clinic
and requires detailed examination under anesthesia us-
ing 0°, 30°, 70°, and 120° rigid endoscopes. In addition,
endoscopic technology and radiologic imaging have im-
proved during the period of the study. These factors may
therefore have an impact on the accuracy and unifor-
mity of the data collected. Notwithstanding these limi-
tations, we conclude that, using careful selection crite-
ria, SPL is a safe therapeutic option for patients with early
glottic larynx cancer in whom primary radiation therapy
fails. These patients have an excellent 5-year survival out-
come and an acceptable incidence of complications. How-
ever, despite an aggressive policy of performing partial
laryngectomy when feasible, up to 50% of patients will
require STL. These patients who need STL have a poorer
survival outcome manifested by local, regional, and dis-
tant disease progression.

Table 7. Predictors of Neck Recurrence–Free Survival
After Salvage Surgery

Covariate
No. of

Patients

5-Year Neck
Recurrence–Free

Survival, %
P

Value*

Age, y .41
�60 19 94.1
�60 24 86.6

Sex .64
Female 2 100
Male 41 89.5

Medical comorbidity .09
None 17 100
Present 26 83.3

Smoking .35
No 5 75.0
Yes 38 91.7

Alcohol use .52
No 13 91.7
Former 4 75.0
Yes 26 91.8

Clinical T stage, initial .37
1 20 95.0
2 23 85.6

Clinical T stage, recurrence .23
1 12 100
2 18 93.3
3 8 75.0
4 5 75.0

Anterior commissure involvement .38
No 20 95.0
Yes 23 85.8

Subglottic involvement .06
No 28 95.8
Yes 15 78.8

*Determined using univariate analysis (log-rank test).
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