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Abstract: Background. This retrospective study investi-

gated survival outcomes of salvage total laryngectomy (STL)

after initial radiation therapy (RT) or larynx conservation surgery

(CS) at an academic center.

Methods. A chart review yielded 64 patients with STL: 53

with RT failures, six with CS failures, and five after RT + CS.

Median potential follow-up after STL was 9.4 years (mean,

9.2 years; range, 0.3–17.4 years).

Results. Five- and 10-year actuarial overall survival (OS)

after STL was 65.2% and 37.7%, respectively. Mean survival

after STL was 7.2 years (median, 6.8 years; range, 0.2–

17.4 years). No significant survival difference was found be-

tween the three treatment groups (p = .50). For 21 patients with

nodes assessed at STL, 9-year OS was 45.4% for patients with

N0 disease versus 26.7% for patients with N+ disease (p = .25).

Conclusion. These data suggest that STL after radiation

failure is associated with equivalent long-term survival as STL

after RT + CS or after failure of CS alone. A 2005 Wiley Period-

icals, Inc. Head Neck 28: 99–106, 2006

Keywords: salvage therapy; total laryngectomy; long-term sur-

vival; local recurrence; laryngeal carcinoma

The role of salvage total laryngectomy (TL) for

local recurrence/persistence of head and neck

cancer is clinically well described. There are sev-

eral reports with relatively short follow-up after

TL.1–15 However, long-term (ie, 10-year) survival

outcomes exist only in two European studies.16,17

Our institution is an experienced referral

center for salvage TL for these complex lesions.

This retrospective study was performed to inves-

tigate long-term survival after salvage TL after

initial larynx conservation surgery (CS), after

initial radiation therapy (RT), or after both mo-

dalities (CS + RT). This study also investigated

patient, disease, and treatment factors that may

affect outcome after salvage TL.

MATERIALS AND METHODS

This study was approved by Emory University’s

Institutional Review Board. A search of the in-

stitutional pathology database yielded 667 re-

ports between February 20, 1985, and December

12, 2003, containing the word ‘‘laryngectomy.’’

Each of these pathology reports was reviewed in
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its entirety by an attending radiation oncologist

(PASJ) and a radiation oncology resident (BZF).

The following rules were used in categorizing

patients for inclusion or exclusion. Supraglottic

laryngectomy or vocal polypectomy was consid-

ered to be larynx CS. Biopsy or laser ablation was

not considered sufficient to represent initial

larynx CS. ‘‘Near-total TL’’ was considered equiv-

alent to a TL. An initial surgery plus resection of

‘‘remainder of the larynx’’ or a ‘‘completion lar-

yngectomy’’ was considered equivalent to a TL.

The phrase ‘‘entire larynx’’ or ‘‘total larynx’’ in

either the surgeon’s label of the specimen or the

pathologist’s written description was considered

to be a TL. The phrase ‘‘larynx’’ in the surgeon’s

label of the specimen or the pathologist’s descrip-

tion was considered insufficient for a TL, unless

the patient had previous surgery, and the cur-

rent salvage surgery seemed to yield a TL in the

authors’ estimation. If, after reviewing the avail-

able records, the pathology report’s mention of

‘‘total laryngectomy’’ and ‘‘radiation changes’’ was

the only treatment sequence–related information

found, this was considered sufficient to convey

TL salvage after RT. The case was classified as

recurrent/persistent disease if the interval from

completion of initial therapy was >30 days and

V5 years. The case was classified as a new

primary malignancy if the interval was >5 years

or unknown. The following patients were ex-

cluded: those with TLS performed for laryngeal

necrosis, patients with ‘‘history of laryngectomy’’

on the pathology report but no additional relevant

records, and patients who had TL with no

detailed pathology information and no supporting

records. TLs performed for clinical or radio-

graphic suspicion of recurrent disease were

included, even if no malignancy was found on

the TL pathology report.

Sixty-four patients who underwent salvage TL

were identified for inclusion in the study: 53

instances of TL performed for RT failure, six TLs

performed for CS failure, and five TLs per-

formed after RT + CS. The remaining pathology

reports were either from additional procedures

on the preceding patients, from subsequent pro-

cedures on patients who had received laryngec-

tomies at other institutions, or from patients with

insufficient records to be included in this study.

Data were compiled in an Excel 2000 v. 9.0.4402

SR-1 spreadsheet (Microsoft Corporation, Red-

mond, WA).

Pathology slides from nearly all (n = 56; 88%)

of the included patients were available in our

institution’s pathology department. The slides

were available for four of five patients who had

RT + CS, five of six patients who had CS, and 47

of 53 patients who had RT. These slides were

personally reviewed by an oral pathologist (SM)

to verify the pathology reports and to obtain the

data of interest in cases in which the reports were

incomplete. The specimens were assessed for the

following pathologic findings: perineural invasion

(PNI), angiolymphatic invasion (ALI), extracap-

sular extension (ECE), number of lymph nodes

>3 cm in diameter, total number of positive lymph

nodes, total number of lymph nodes assessed,

close or positive surgical margins, and patho-

logic stage. These factors incorporated the five

pathologic indicators of poor outcome identified

by McLaughlin et al9: positive margins, cartilage

invasion, perineural invasion, vascular space in-

vasion, and extension to soft tissues.

Unless they had profound local symptoms

requiring surgical palliation, patients underwent

restaging to assess the existence of metastatic

disease before undertaking salvage TL. However,

patients did not receive a new stage of the pri-

mary disease at the time of salvage TL, because

these lesions had been previously treated. Patho-

logic stage was assigned retrospectively to the

salvage TL specimens according to the American

Joint Committee on Cancer 6th Edition guide-

lines, with the following special considerations.

The involved region (eg, supraglottic larynx) for

32 patients was known. An additional 32 pa-

tients were recorded as having ‘‘larynx’’ involve-

ment. The supraglottic larynx is the only laryn-

geal subsite that specifies T classification for

preepiglottic space invasion; for other regions and

for unspecified larynx this finding was classified

as T1. Thyroid cartilage invasion was classified

as T3 for subsites that distinguish between

inner cortex involvement and more significant

thyroid cartilage invasion and as T4a for sites

that make no such distinction. Supraglottic lar-

ynx tumor invading the cricoid cartilage was

classified as T2 (tumor extension outside the

supraglottis without fixation of the larynx).

Cases with specimens that had ‘‘focal tumor,’’

‘‘residual tumor,’’ or simply a tumor measurement

(eg, ‘‘2 cm’’) were classified as T1, because data on

clinical findings relevant to staging at recurrence/

persistence were not collected. Multiple positive

lymph nodes were classified as N2b, because data

on lymph node laterality were not collected.

The online Social Security Death Index at

http://ssdi.genealogy.rootsweb.com/ was queried
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for dates of death to calculate survival. Patients

whose deaths could not be verified were censored

at the date of their last documented visit. Over-

all survival after TL was calculated using the

Kaplan–Meier method. Tests between groups on

univariate analysis were performed with the log-

rank and Wilcoxon tests. Multivariate analysis

used the method of Cox proportional hazards. A

threshold of 5% (p < .05) was chosen for statis-

tical significance in each test. All statistical anal-

ysis was performed with JMP Stat v. 5.0.1a (SAS

Institute Inc., Cary, NC).

Data regarding chemotherapy use before sal-

vage TL at our institution were not sufficiently

rigorous to allow its investigation.

RESULTS

Patient characteristics are shown in Table 1.

There were 55 men and nine women. Median age

at salvage TL was 64.4 years (mean, 62.5 years;

range, 35.5–82.3 years). Histologic findings of

salvage TL specimens were as follows: squamous

cell carcinoma (SCC) (n = 57); carcinoma not

otherwise specified (NOS) (n = 2); no malignancy

(n = 2); and adenosquamous carcinoma, mucoepi-

dermoid carcinoma, and neuroendocrine carcino-

ma (each n = 1). For the SCC specimens, the

histologic grade was reported as well differenti-

ated (n = 5), moderately differentiated (n = 40),

poorly differentiated (n = 8), necrotic (n = 2),

spindle (n = 1), or was not specified (n = 1).

Median potential follow-up after salvage TL

was 9.4 years (mean, 9.2 years; range, 0.3–

17.4 years). Thirty-one patients (48.4%) were

alive at last follow-up. Mean survival after sal-

vage TL was 7.2 years (median, 6.8 years; range,

0.2–17.4 years). Five- and 10-year OS after

salvage TL was 65.2% and 37.7%, respectively

(Figure 1). The mean survival for salvage TL after

RT, salvage TL after CS, and salvage TL after

RT + CS were 6.9 years, 4.8 years, and 4.4 years,

respectively (medians, 6.7, 5.3 years, and not

reached, respectively). The 5- and 10-year OS

were 62.5% and 34.2% for the RT group, 80.0%

and 60.0% for the CS group, and 75.0% and 37.5%

for the RT + CS group. These differences were

not statistically significant (Figure 2; log-rank

p = .50).

Crellin et al4 have shown that survival may be

significantly greater for patients who have no

malignant disease in the salvage TL specimen.

Accordingly, the OS analysis in this study was

repeated after excluding the two patients who

underwent salvage TL for radiographic evidence

of recurrence/persistence and for whom final

pathology revealed no malignancy; this exclu-

sion did not significantly alter the results (log-

rank p = .55). For the remaining 62 patients, the

mean survival after salvage TL was 7.4 years

Table 1. Patient characteristics.

Characteristic

No. of patients

RT CS CS + RT Total

Sex

Male 45 5 5 55

Female 8 1 0 9

Age

30s 3 0 0 3

40s 4 1 1 6

50s 14 1 1 16

60s 20 2 0 22

70s 11 2 2 15

80s 1 0 1 2

Site

Supraglottic larynx 10 2 2 14

Glottis 10 3 1 14

Subglottic larynx 0 0 0 0

Larynx, NOS 30 1 1 32

Hypopharynx 2 0 1 3

Oropharynx 1 0 0 1

Histology

SCC 48 5 4 57

Carcinoma 0 1 1 2

No malignancy 2 0 0 2

Adenosquamous 1 0 0 1

Mucoepidermoid 1 0 0 1

Neuroendocrine 1 0 0 1

Degree of SCC differentiation

Well 4 1 0 5

Moderate 35 1 4 40

Poor 7 1 0 8

Necrotic 1 1 0 2

Spindle 0 1 0 1

Not specified 1 0 0 1

Pathologic tumor (pT) classification

T0 4 0 0 4

T1 30 5 4 39

T2 2 0 0 2

T3 4 0 0 4

T4a 13 1 1 15

Pathologic nodal (pN) classification

Nx 32 4 5 41

N0 10 1 0 11

N1 3 0 0 3

N2 8 1 0 9

Stage grouping at recurrence/persistence

No malignancy 3 0 0 3

I 26 4 4 34

II 2 0 0 2

III 3 0 0 3

IVa 19 2 1 22

Abbreviations: RT, radiation therapy; CS, conservation surgery; NOS, not
otherwise specified; SCC, squamous cell carcinoma.
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(median, 6.8 years; range, 0.2–17.4 years). The

mean survival for salvage TL after RT, salvage

TL after CS, and salvage TL after RT + CS were

7.0 years, 4.8 years, and 4.4 years, respectively

(medians, 6.8, 5.6 years, and not reached, respec-

tively). The 5- and 10-year OS were 64.0% and

35.0% for the RT group, 80.0% and 60.0% for the

CS group, and 75.0% and 37.5% for the RT + CS

group. Again, the differences between the three

groups were not statistically significant (log-rank

p = .52).

Univariate Analysis. OS was significantly asso-

ciated with site of disease at time of salvage

TL by both the log-rank (p < .0001) and the

Wilcoxon (p = .0002) tests. Note that this result

should be interpreted with caution because of

the small patient numbers for oropharynx and

hypopharynx. Mean survival for larynx, orophar-

ynx, and hypopharynx was 7.7 years, 1.4 years,

and 0.92 years, respectively.

OS was significantly better for patients who

were younger at the time of salvage TL (log-rank

p = .0017). Median OS for patients in their thirties

(n = 3), forties (n = 6), fifties (n = 16), sixties (n =

22), seventies (n = 15), and eighties (n = 2) were

6.8 years, not reached, not reached, 6.2 years,

2.2 years, and 5.0 years, respectively.

Pathologic nodal classification (pN) was sig-

nificantly associated with survival by both the

log-rank test (p = .0021) and the Wilcoxon test

(p = .0036). Mean survival for Nx, N0, N1, and N2

were 7.7 years, 3.9 years, 1.0 years, and 3.6 years,

respectively. For the 21 patients with lymph

nodes assessed at the time of salvage TL, 9-year

overall survival was 45.4% for N0 patients (n =

11) vs 26.7% for N+ patients (n = 10) (log-rank p =

.25). Patients with ECE had significantly worse

median OS (1.6 vs 7.9 years, log-rank p = .014).

Patients with close (V1 mm) or positive

margins had worse median OS than those with

clear margins (1.7 vs 7.9 years); this difference

was statistically significant with the Wilcoxon

test (p = .040) but not with the log-rank test (p =

.11). Pathologic tumor classification (pT) ap-

proached statistical significance with both the

log-rank test (p = .067) and the Wilcoxon test (p =

.074). The number of positive nodes approached

statistical significance with the Wilcoxon test (p =

.068) but not with the log-rank test (p = .39).

The univariate analysis yielded no differ-

ence in OS by sex (p = .75), decade of salvage TL

(p = .26), treatment category (p = .50), presence of

PNI (p = .48), presence of ALI (p = .51), presence

of lymphadenopathy >3 cm in diameter (p = .85),

or pathologic stage group (p = .18). There was

also no OS difference with histologic grade for

all 57 patients who had this data reported (p =

.57) or for the subset of 53 patients with graded

SCC (p = .79).

Multivariate Analysis. Because of the large num-

ber of factors investigated, the multivariate anal-

ysis was performed in three parts so as not to

exceed the capabilities of the statistics software.

The first multivariate analysis included the

following patient- and treatment-related factors:

sex, age at TL, decade of TL, and initial treatment

category. Only age at TL was found to have a

statistically significant association with survival

(p = .0027).

The second multivariate analysis investi-

gated the following lymph node–related factors:

pN classification, presence of ECE, presence of

lymphadenopathy >3 cm, number of positive

nodes, and number of nodes assessed. None of

FIGURE 1. Overall survival after salvage total laryngectomy.

FIGURE 2. Overall survival after salvage total laryngectomy by

initial treatment. The three groups were not significantly different

(log-rank, p = .50).
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these factors was found to be significantly asso-

ciated with survival.

The third multivariate analysis investigated

the following non-nodal pathology factors: prima-

ry site, pT classification, pathologic stage group,

presence of close (V1 mm) or positive surgical

margins, presence of PNI, and presence of ALI.

Only the primary site was found to be signif-

icantly associated with survival (p = .028); as

in the univariate analysis, these results should

be interpreted with caution because of small pa-

tient numbers.

DISCUSSION

Although these patients may have recurrence

develop again after salvage TL, the fact that

most local failures occurred early after initial

diagnosis—with a substantial survival after sal-

vage as reported in this study—indicates that

disease-specific cure may be a reality. It is clear

that these patients are at risk for second ma-

lignancies, which may contribute to the continu-

ing decline in OS. The 37.7% OS at 10 years from

this study correlates well with the other two

reports of 10-year OS after salvage laryngectomy.

These three studies are summarized in Table 2.

The first study was from the British Institute of

Radiology in 1992, which achieved a 40% 10-year

survival for salvage TL after radiotherapy fail-

ure.16 This study investigated the use of radio-

therapy of two different schedules in 734 enrolled

patients with carcinoma of the laryngopharynx;

151 patients subsequently received salvage lar-

yngectomy. It is unclear how many of these

salvage procedures consisted of TL. Of note, OS

in this report was measured from the initiation

of radiotherapy. To determine OS from time of

TL, as we have done, would require subtracting

the time to salvage surgery; these data are not

available. However, given a required interval of

3 months from enrollment to completion of RT

and a reported median interval from completion

of RT to local recurrence/persistence of approx-

imately 13 months,2,11,13 the reported post-TL OS

would be adjusted by approximately 16 months.

The corresponding OS in this study is 42.4%.

The second study reporting OS 10 years after

salvage TL was from Johansen et al,17 who re-

ported 861 patients with stage I–IV glottic SCC

who initially received primary radiotherapy. One

hundred fifty-two patients had salvage TL,

25 patients had salvage partial laryngectomies,

and another 30 patients had salvage treatment

with RT (n = 3), chordectomy (n = 16), or neck

dissection (n = 11). OS at 5 and 10 years after

salvage therapy for these 207 patients treated

with curative intent was 58% and 48%, respec-

tively. On univariate analysis, the presenting

disease’s T classification, N classification, clinical

stage grouping, histologic differentiation, and the

patient’s sex were significant prognostic factors.

Several aspects of our study may be justly

criticized. First, it suffers from the inherent weak-

nesses of retrospective chart reviews, most nota-

bly selection bias and lack of a control group.

Second, part of the analysis divided the patients

into three groups on the basis of initial treat-

ment, with the CS and CS + RT groups having

small numbers of patients (n = 6 and n = 5, re-

spectively). Caution must be exercised when

inferring that the choice of initial therapy or

the nodal status made no difference in salvage

outcome. Small patient numbers naturally tend

to favor this conclusion. Third, the proportion

of patients who essentially had treatment fail-

ure versus patients with recurrence/persistence

is unknown. Although the study’s intent was to

characterize long-term survival for all patients

receiving TL, it would be reasonable to expect

worse survival of patients in the former category.

For this reason, studies with patients of either

or both categories are included in this discussion.

Fourth, no data regarding chemotherapy were

collected. The decision not to collect these data

was made early in the study when it became

Table 2. Salvage total laryngectomy studies reporting 10-year overall survival.

Study OS index No. patients Primary site(s) Stages 5-year OS, % 10-year OS, %

Alcock 1992 Start of RT 151 L, HP S1–S4 55 39

Johansen 2002 Recurrence 152 Glottis I– IV 58 48

Fowler 2005 TL 64 L, HP, OP (r)n.m.– IVa 65.2 37.7

Abbreviations: TL, total laryngectomy; OS, overall survival; RT, radiation therapy; S1 – S4, composite stage group assigned using the T classification
from the 1987 UICC and N classification from the 1978 UICC recommendations; L, larynx; HP, hypopharynx; OP, oropharynx; (r), recurrent stage; n.m.,
no malignancy.
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apparent that the available records were insuffi-

cient to allow meaningful investigation of chemo-

therapy use. Laryngectomy pathology reports

dated from 1985; initial radiation therapy or

larynx conservation surgery antedated 1985 in

some cases. Many patients received initial ther-

apy outside our institution, and many patients

were treated before our institution’s electronic

medical record was implemented. Initial treat-

ment spanned the two eras of induction chemo-

therapy18 and chemoradiotherapy for larynx

preservation.3 Although it is likely that some

patients included in this study received chemo-

therapy, the effect of this modality on the results

remains unknown. Finally, data on clinical stage

at recurrence/persistence also were not collected;

instead, a pathologic stage grouping was deter-

mined retrospectively. This approach neglects

clinical findings such as vocal cord paralysis that

may be incorporated in pathologic stage assign-

ment. However, the method does recognize that

stage at recurrence/persistence is likely more

important for outcome than initial stage.6,10,11

The Veterans Affairs laryngeal cancer study3

randomly assigned 332 patients to either three

cycles of cisplatin + fluorouracil and RT or

laryngectomy with postoperative RT. Nearly all

of the initial laryngectomies consisted of TL.

Fifty-nine of the patients who received radio-

chemotherapy required salvage TL for failure to

respond after two cycles. The OS of the patients

who had salvage TL was not reported separately;

however, the OS at 2 years after randomization

was 68% for each of the two main treatment

arms. No significant difference was found in

survival between patients who responded to che-

motherapy and those who did not respond and

thus required salvage TL. There was also no sig-

nificant survival difference when these two

groups were compared with the initial laryn-

gectomy arm. Thus, it may be inferred that the

OS at 2 years after randomization was approxi-

mately 68% for the patients who had salvage

TL. This figure correlates well with this study’s

70.9% OS 2 years after salvage TL. The Veter-

ans Affairs study did not quote any survival

rates at later time points, but a 4-year OS of

approximately 55% may be read from one of the

published figures. The corresponding result in

this study was 65.2%. Similarly, a subsequent

update19 of the trial included a survival curve

showing an approximate 40% OS at 6 years,

whereas the corresponding result in this study

was 54.7%.

The Radiation Therapy Oncology Group

(RTOG) initiated a randomized prospective trial

of organ preservation (RTOG 91-11) for pa-

tients with advanced laryngeal cancer.14 There

were three treatment arms: chemotherapy fol-

lowed by RT, concurrent chemotherapy + RT, and

RT alone. Five hundred eighteen patients were

analyzed. Patients in the first arm who did not

respond to two cycles of chemotherapy underwent

salvage TL and postoperative RT as indicated.

Other indications for salvage TL were biopsy-

proven disease at the primary site 8 weeks or

more after completing RT, laryngeal dysfunction

with aspiration, or laryngeal necrosis. OS and

DFS were measured from randomization. At

median follow-up of 3.8 years, there was no

difference in survival; OS at 2 and 5 years by

treatment arm was 76% and 55%, 74% and 54%,

and 75% and 56%, respectively. However, the

rate of laryngeal preservation at 2 years was sig-

Table 3. Salvage total laryngectomy studies with reported outcomes at 5 years or less.

Study No. patients Primary site(s) Stages Outcome, %

Fisher 1986 18 L Tis–T2N0M0 Successfully salvaged = 56

Shamboul 1984 28 L n.r. 5-yr OS = 57

Crellin 1992 56 L T1–T4 5-yr CSS = 59

McLaughlin 1996 22 L T1–T2 5-yr OS = 41

Virtaniemi 2001 14 L T1–T2N0 5-yr OS = 78

Davidson 1994 88 L, HP L = III – IV; HP = I– IV 5-yr OS = 35

Davidson 1997 61 L, OP, HP T3–4 or N+ 3-yr OS = 22

Kraus 1995 31 L, OP, HP 81% III– IV 2-yr OS = 32

Parsons 1995 26 L T1N0–T4N3b 5-yr OS = 29

Stoeckli 2000 44 L, HP I– IV; (r)I– IV 7-yr DSS = 63(L), 20(HP)

Gallo 2001 15 L (r)pT1–(r)pT4N2c 5-yr OS = 60

Jones 1992 72 HP (r)T1–4, (r)N0–3 5-yr OS = 23

Abbreviations: TL, total laryngectomy; L, larynx; n.r., not reported; OS, overall survival; CSS, cause-specific survival; OP, oropharynx; HP, hypopharynx; (r),
recurrent stage; DSS, disease-specific survival.
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nificantly higher in the concurrent chemora-

diotherapy arm: 88% vs 75% in the induction

chemotherapy arm and 70% with RT alone. Loco-

regional control also was significantly better with

concurrent chemoradiotherapy. Disease-free sur-

vival was significantly better in both arms that

included chemotherapy.

The 129 patients from RTOG 91-11 who re-

quired salvage TL were analyzed more closely

by Weber et al.15 Of these, seven patients re-

quired TL for aspiration or necrosis. Compared

with the other patients in the study, those who

survived at least 1 year from randomization and

required salvage TL had significantly worse

survival; 5-year OS was approximately 66% vs

56%. The OS at 2 years by treatment arm favored

the patients who had RT alone: 69%, 71%, and

76%, respectively. OS at 5 years by treatment

arm favored concurrent chemoradiotherapy: ap-

proximately 44%, 62%, and 52%, respectively.

These differences in OS were not statistically

significant (p = .73). The authors concluded that

the choice of initial organ preservation therapy

did not affect survival after salvage TL.

Several smaller trials with shorter follow-up

are listed in Table 3. This table attempts to depict

the relevant published data as accurately as

possible; however, comparisons within Table 3

and between Tables 3 and 2 should be made with

caution, because the inclusion criteria, treat-

ments, and analyses varied considerably.

This study represents one of the rare mature

clinical reports of salvage TL. Five-year and

10-year OS after salvage TL were 65.2% and

37.7%, respectively. These survival rates gener-

ally are equivalent or slightly higher than the

reported rates from prior trials, especially con-

sidering that several of the trials measured

survival from randomization or completion of

initial therapy rather than from salvage TL. This

difference likely is due to the variations and

difficulties inherent in multi-institutional trials.

Complementing the results of RTOG 91-11, these

data suggest that salvage TL after radiation

failure is associated with equivalent long-term

survival as salvage TL after CS + RT or after

failure of CS alone. Salvage TL thus seems to

have an equalizing effect on survival, regardless

of the mode(s) of initial organ preservation

therapy. The prolonged survival of some patients

after salvage TL indicates that disease-specific

cure may be realized. Primary site, age at TL,

presence of ECE, number of nodes assessed, and

pN classification were significantly associated

with OS on univariate analysis, and surgical

margin status, number of positive nodes, and pT

classification were of marginal significance. On

multivariate analysis, only primary site and age

at TL were significant.

Acknowledgments. We gratefully acknowl-

edge Robert H. Riffenburgh, PhD, for his contri-

butions to the statistical analysis.

REFERENCES

1. Shamboul K, Doyle-Kelly W, Bailey D. Results of salvage
surgery following radical radiotherapy for laryngeal
carcinoma. J Laryngol Otol 1984;98:905–907.

2. Fisher AJ, Caldarelli DD, Chacko DC, Holinger LD.
Glottic cancer: surgical salvage for radiation failure. Arch
Otolaryngol Head Neck Surg 1986;112:519–521.

3. The Department of Veterans Affairs Laryngeal Cancer
Study Group. Induction chemotherapy plus radiation
compared with surgery plus radiation in patients with
advanced laryngeal cancer. N Engl J Med 1991;324:
1685–1690.

4. Crellin RP, Gaze MN, White A, Maran AGD, MacDougall
RH. Salvage laryngectomy after radical radiotherapy for
laryngeal carcinoma. Clin Otolaryngol 1992;17:449–451.

5. Jones AS. The management of early hypopharyngeal
cancer: primary radiotherapy and salvage surgery. Clin
Otolaryngol 1992;17:545–549.

6. Davidson J, Briant D, Gullane P, Keane T, Rawlinson E.
The role of surgery following radiotherapy failure for ad-
vanced laryngopharyngeal cancer: a prospective study.
Arch Otolaryngol Head Neck Surg 1994;120:269–276.

7. Kraus DH, Pfister DG, Harrison LB, et al. Salvage
laryngectomy for unsuccessful larynx preservation ther-
apy. Ann Otol Rhinol Laryngol 1995;104:936–941.

8. Parsons JT, Mendenhall WM, Stringer SP, Cassisi NJ,
Million RR. Salvage surgery following radiation failure in
squamous cell carcinoma of the supraglottic larynx. Int J
Radiat Oncol Biol Phys 1995;32:605–609.

9. McLaughlin MP, Parsons JT, Fein DA, et al. Salvage
surgery after radiotherapy failure in T1–T2 squamous
cell carcinoma of the glottic larynx. Head Neck 1996;18:
229–235.

10. Davidson J, Keane T, Brown D, et al. Surgical salvage
after radiotherapy for advanced laryngopharyngeal car-
cinoma. Arch Otolaryngol Head Neck Surg 1997;123:
420–424.

11. Stoeckli SJ, Pawlik AB, Lipp M, Huber A, Schmid S.
Salvage surgery after failure of nonsurgical therapy for
carcinoma of the larynx and hypopharynx. Arch Otolar-
yngol Head Neck Surg 2000;126:1473–1477.

12. Gallo A, Moi R, Simonelli M, et al. Salvage resection after
previous laryngeal surgery: total laryngectomy with en
bloc resection of the overlying cervical skin. Arch Otolar-
yngol Head Neck Surg 2001;127:786–789.

13. Virtaniemi JA, Hirvikoski PP, Kumpulainen EJ, Johans-
son RT, Kosma VM. Surgical management of irradiation
failures in T1–T2 squamous cell carcinoma of the glottic
larynx. Anticancer Res 2001;21:4185–4188.

14. Forastiere AA, Goepfert H, Maor M, et al. Concurrent
chemotherapy and radiotherapy for organ preservation
in advanced laryngeal cancer. N Engl J Med 2003;349:
2091–2098.

15. Weber RS, Berkey BA, Forastiere A, et al. Outcome of
salvage total laryngectomy following organ preservation

Survival after Salvage Total Laryngectomy HEAD & NECK February 2006 105



therapy: the Radiation Therapy Oncology Group trial
91-11. Arch Otolaryngol Head Neck Surg 2003;129:
44–49.

16. Alcock CJ, Fowler JF, Haybittle JL, Hopewell JW, Rezvani
M, Wiernik G. Salvage surgery following irradiation with
different fractionation regimes in the treatment of carci-
noma of the laryngo pharynx: experience gained from a
British Institute of Radiology study. J Laryngol Otol
1992;106:147–153.

17. Johansen LV, Grau C, Overgaard J. Glottic carcinoma—
patterns of failure and salvage treatment after curative

radiotherapy in 861 consecutive patients. Radiother Oncol
2002;63:257–267.

18. Harari PM. Why has induction chemotherapy for ad-
vanced head and neck cancer become a United States
community standard of practice? J Clin Oncol 1997;15:
2050–2055.

19. Hong WK, Lippman SM, Wolf GT. Recent advances in
head and neck cancer—larynx preservation and cancer
chemoprevention: the seventeenth annual Richard and
Hinda Rosenthal Foundation award lecture. Cancer Res
1993;53:5113–5120.

HEAD & NECK February 2006106 Survival after Salvage Total Laryngectomy


