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Abstract
Purpose  Salvage surgery for recurrent advanced stage head and neck squamous cell carcinoma (HNSCC) is known to result 
in poor prognosis. As there are only small and heterogeneous studies available with wide variety in outcome measures, our 
purpose was to select and pool literature according to specific criteria.
Methods  Systematic review and meta-analysis of clinical outcome after salvage surgery for recurrent advanced stage HNSCC 
following primary radiotherapy or chemoradiation.
Results  16 of 3956 screened studies were included for analysis (729 patients). Pooled 5-year OS was 37% (95% CI 30–45%, 
12 studies, 17 outcome measurements, 540 patients). Outcome was presented for larynx (6 studies, 397 patients), hypophar-
ynx (2 studies, 47 patients), larynx and hypopharynx combined (3 studies, 69 patients) or separately (1 study, 134 patients), 
oral cavity (1 study, 11 patients), oropharynx (1 study, 34 patients) and multiple subsites combined (2 studies, 37 patients). 
There was no significant difference in survival outcome between subsites (pheterogeneity = 0.8116). The pooled tumor-positive 
resection margin rate was 32% and pooled re-operation rate 17%. Complication rates from the pooled data were: fistulas 
33%, wound infections 24% and flap failure 3%. Treatment-related mortality rate was 1% and mean hospital stay was 23 days.
Conclusions  Salvage surgery for recurrent advanced stage head and neck squamous cell carcinoma after primary (chemo)
radiotherapy is a good last resort curative treatment option, resulting in 37% overall survival at 5 years. As data from advanced 
stage non-laryngeal tumors were sparse, no solid conclusions can be drawn with regard to outcome differences between 
tumor subsites.
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Introduction

In the United States and Europe, head and neck carcinoma 
accounts for 3–4 % of all malignancies [1, 2]. Worldwide, 
380,000 patients die from head and neck carcinoma each 
year [3]. Radiotherapy with or without concurrent chem-
otherapy has been established as primary treatment for a 
variety of subsites and stages of head and neck squamous 
cell carcinoma (HNSCC), with salvage surgery as last resort 
treatment for residual or recurrent disease. Especially in 
advanced stage disease, salvage surgery may result in signifi-
cant morbidity. However, data on clinical outcome are scarce 
and the reported 5-year overall survival rate varies widely 
between 6–70% [4, 5]. This broad range is explained by the 
following reasons. First, small retrospective studies have 
been published with heterogeneity in patient characteristics 
and primary treatment for the initial tumor, e.g. radiotherapy 
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with or without concurrent chemotherapy, or (partial) sur-
gical resection with or without adjuvant treatment. These 
different primary treatment modalities affect disease control 
and complications after salvage surgery. Second, the type of 
salvage treatment differs between patients, as the term sal-
vage is generally used for multiple treatment modalities such 
as re-irradiation, surgical resection and palliative chemo-
therapy [6]. Consequently, outcome of patients treated with 
different treatment modalities must be interpreted with care 
[7]. Finally, most studies specifically evaluating surgical sal-
vage address partial laryngectomies for recurrent early stage 
larynx carcinoma [8–11], while data on advanced larynx 
carcinoma or other tumor subsites are scarce. As progno-
sis and toxicity primarily depend on tumor stage and type 
of treatment, our aim was to assess clinical outcome after 
salvage surgery for recurrent advanced stage HNSCC after 
radiotherapy (RT) or chemoradiation (CRT). We performed 
a systematic review and meta-analysis of disease control, 
survival and complications after (C)RT to help healthcare 
providers and patients in clinical decision-making in case 
of recurrent disease.

Materials and methods

Search strategy

A comprehensive systematic review was conducted 
according to PRISMA guidelines; PUBMED/MEDLINE, 
EMBASE-OVID and SCOPUS were used for computer-
ized literature search. The search was limited to English 
literature published from January 1985 until July 2017. 
Search terms in title, abstract and MeSH were: salvage sur-
gery, carbon dioxide (CO2), laser, irradiation, radiotherapy, 
chemoradiation, failure, recurrent, recurrence, squamous cell 
carcinoma, laryngeal, oropharyngeal, glottic, oral cavity, 
hypopharyngeal, treatment outcome. Studies that focused 
on nasopharyngeal carcinoma, melanoma and re-irradiation 
were excluded. Relevant cross-references from other reviews 
or selected studies were considered. All procedures were 
performed in accordance with the ethical standards of the 
institutional research committee, and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical 
standards.

Eligibility criteria

Retrospective cohort studies and prospective trials both 
with > 10 patients were amendable for inclusion. Only 
advanced stage tumors were of interest, as defined by 
the American Joint Committee on Cancer (AJCC) stag-
ing manual 7th edition [12]. We accepted all studies with 
at least 90% of patients enduring advanced disease. We 

agreed beforehand that less than 10% early stage disease 
would be acceptable, considering the fact that excluding 
all studies with a heterogeneous case mix would result 
in loss of potentially valuable data. Since disease stage 
was mostly described at primary treatment or at recur-
rence (and not both), we accepted studies with > 90% of 
patients with stage III–IV disease at primary radiotherapy 
and/or at the time of salvage surgery. For primary treat-
ment, we solely focused on definitive radiotherapy, with or 
without cisplatin or cetuximab. For secondary treatment, 
studies concerning salvage surgery for loco(regional) dis-
ease with or without post-operative re-irradiation were 
included. Studies were excluded if neck dissections for 
isolated regional recurrences were included and not sepa-
rately described. To warrant homogeneity, we excluded 
studies if patients were treated for second primary tumors, 
received planned neck dissection following radiotherapy or 
neoadjuvant radiotherapy followed by planned surgery and 
when intraoperative brachytherapy or adjuvant systemic 
therapy was administered.

Quality assessment

Two reviewers independently selected and reviewed liter-
ature (JE and LV) according to PRESS criteria [13]. All 
papers were screened by title and abstract, and subsequently 
assessed on quality by the Newcastle–Ottawa Scale for 
cohort studies (Table A1, Electronic Supplementary Mate-
rial) [14]. Studies were judged on eight items and catego-
rized into three groups: (1) the selection of the study groups, 
(2) the comparability of the groups and (3) the ascertain-
ment of either the exposure or outcome of interest. Points 
were awarded for each quality item. We modified some of 
the criteria for a more specific assessment of cohort stud-
ies concerning salvage surgery (see Table 1 footnote, Elec-
tronic Supplementary Material). A maximum of 8 points 
per study could be allocated. The more points, the better the 
results reflect our outcomes of interest. Systematic difference 
between studies of higher and lower precision, and publica-
tion bias was shown by funnel plot for 5-year OS.

Outcome measures

Our primary endpoints were locoregional control (LRC), 
disease-free survival (DFS) and overall survival (OS). For 
locoregional control data, studies with a clear description 
of follow-up time were included. For data pooling, we used 
2-year and 5-year proportions. To compare study outcomes, 
we included studies for DFS data pooling only if OS data 
were also reported. Complications and duration of hospital 
stay were secondary objectives.
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Statistical analysis

Disease control and survival rates were estimated by read 
out on Kaplan–Meier curves or calculated using SPSS 22 
when data were tabularly presented per individual patient. 
A Freeman–Tukey transformation was applied to normalize 
and stabilize variance of the proportions sampling distribu-
tion. The transformed values were used in all meta-analyses; 
results were transformed back to show the pooled estimates. 
Pooled studies were analyzed with random effects models to 
account for heterogeneity between studies. For meta-analy-
sis, R software version 3.2.1 was used.

Results

Search results and quality assessment

The PRISMA flowchart is presented in Fig. 1. After dupli-
cates were removed, 3956 studies (out of 8801 studies 
between January 1985 and July 2017) were screened on title 
and abstract. After 304 studies were assessed for eligibility, 
16 studies were included. The main reason for exclusion was 
advanced stage disease in < 90% of patients (92 studies) and 
not exclusively radiotherapy or chemoradiation as primary 
treatment (39 studies). In Table A1 (Electronic Supplemen-
tary Material), individual study quality and comparability is 
described. In 10 of 16 studies, 6–7 points were allocated (out 
of an 8 point maximum) indicating acceptable quality and 

comparability. A funnel plot for transformed overall survival 
proportions at 5 years is shown in Figure A1. Although the 
plot is relatively symmetrical around the pooled estimate, 5 
of 16 studies were outside the triangular region, indicating 
considerable publication bias.

Patient, tumor and treatment characteristics

Sixteen studies (729 patients) were included for qualitative 
analysis. Tumor and treatment characteristics per study are 
summarized in Table 1. Authors presented age either by 
median (57–67 years in seven studies [5, 15–20]) or mean 
(57–69 years in four studies [4, 21–23]) with range and 
standard deviation as descriptive measures. In five studies, 
we could not obtain the age of our population of interest 
[24–28].

Nine studies reported on advanced disease in 100% of 
patients, in the other studies at least 90% of patients were 
treated for advanced disease at primary treatment or recur-
rence. Out of 729 patients from 16 studies, there were 27 
patients with early stage disease in the primary setting and 
11 patients in the recurrent setting. That accounts for only 
1–3% of all included patients. Disease control or overall 
survival was given specifically for larynx carcinoma in six 
studies (n = 397) [4, 15, 17, 19, 20, 24], hypopharynx car-
cinoma in two studies (n = 47) [21, 22] and both for larynx 
(n = 79) and hypopharynx carcinoma (n = 55) separately in 
one study [26]. In three studies [23, 25, 27], disease control 
was presented for both larynx and hypopharynx carcinoma 

Table 1   Tumor and treatment characteristics; per study

x not reported/not further specified for (sub)group, LPE laryngopharyngectomy, PLE partial laryngectomy, TLE total laryngectomy

N Previous treatment Advanced stage (%) Tumor site Salvage type, local Neck 
dissection 
(%)Primary Recurrence

Alcock 1992 15 RT 100 x Larynx TLE x
Andrews 2011 13 RT, CRT​ 100 x Multiple TLE, mandibulectomy x
Chen 2013 33 CRT​ x 91 Hypopharynx LPE x
Hilly 2015 57 RT, CRT​ x 100 Larynx TLE 63
Kadota 2010 14 CRT​ x 100 Hypopharynx LPE 86
Klozar 2012 13 RT, CRT​ 100 x Larynx, Hypopharynx TLE x
Koss 2014 54 RT, CRT​ 46 96 Larynx PLE (4), TLE 85
Leon 2015 24 BRT, CRT​ 100 38 Multiple Multiple x
Li 2013 28 RT, CRT​ 100 71 Larynx PLE (4), TLE 89
Patel 2016 34 RT, CRT​ 94 x Oropharynx Multiple x
Relic 2009 16 CRT​ 94 100 Larynx, Hypopharynx PLE (1), TLE 100
Stankovic 2015 134 RT, CRT​ x 95 Larynx, Hypopharynx TLE 89
Weber 2003 76 RT, CRT​ 100 x Larynx TLE 59
Wulff 2017 40 RT, CRT​ 100 x Larynx, Hypopharynx TLE x
Yuen 1995 167 RT x 100 Larynx TLE 25
Yuen 1997 11 RT ± Brachy x 100 Oral cavity Glossectomy 100
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combined (n = 13, n = 16 and n = 40). One study [28] evalu-
ated salvage for recurrent oral cavity tumors (n = 11) and one 
study for oropharynx tumors (n = 34). In the latter, 19 of 32 
evaluable oropharynx carcinomas (59%) were HPV posi-
tive. In the remaining two studies (n = 13 and n = 24), pri-
mary endpoints were presented for tumors originating from 
multiple subsites, with no further description of HPV status 
[5, 18]. Tumor and treatment characteristics per patient are 
depicted in Table 2.

Clinical outcome

The pooled 2-year OS after salvage surgery for advanced 
stage disease was 55% at 2 years (95% CI 44–66%, 8 studies, 
12 outcome measurements, 439 patients) and 37% at 5 years 
(95% CI 30–45%, 12 studies, 17 outcome measurements, 540 
patients). At 5 years, larynx carcinoma-specific overall sur-
vival was 37% and was not significantly different from oro-
pharynx (5-year OS, 25%), hypopharynx (5-year OS, 52%) 
and oral cavity (5-year OS, 38%) (pheterogeneity = 0.8116). See 
Fig. 2 for 5-year overall survival rates.

Pooled disease-free survival after salvage surgery for 
advanced stage disease (data not shown) was 53% at 2 years 
(95% CI 37–69%, three studies, five outcome measure-
ments, 187 patients) [4, 15, 20] and 41% at 5 years (95% 
CI 30–52%, seven studies, ten outcome measurements, 305 

patients) [4, 15, 16, 20, 21, 27, 28]. Two studies were not 
included for DFS data pooling as no overall survival data 
were presented. Kadota and colleagues found a 5-year DFS 
of 57% in patients with recurrent advanced hypopharynx 
carcinoma [22]. Stankovic et al. found a 5-year DFS of 42% 
and 45% for advanced hypopharynx carcinoma and 48% and 
54% for advanced larynx carcinoma after salvage surgery 
following radiotherapy and chemoradiation, respectively 
[26].

Locoregional control data were not pooled, as all but one 
author described the proportion of control after a certain 
follow-up time instead of 2- or 5-year estimates. Kadota 
et al. found a 5-year LRC rate of 79% in 14 patients [22]. 
Locoregional control was reported in six other studies (334 
patients) and varied between 19 and 90% after 1–181 months 
of follow-up [16–20, 23].

Overall, the pooled microscopically tumor-positive surgi-
cal resection margin rate was 32% (95% CI 13–54%, three 
studies, three outcome measurements, 74 patients) [5, 16, 
23]. In these studies, larynx carcinomas were also included. 
Multivariate analysis (MVA) was described in three studies. 
Leon et al. found no significant predictors [5], whereas Hilly 
found increased recurrent T stage to be associated with a 
decrease in DFS (p = 0.006) and OS (p < 0.001) [4], and the 
performance of an elective neck dissection associated with 
improved DFS (p = 0.009) and OS (p = 0.001). Chen et al. 

Fig. 1   Literature search (PRISMA flow chart)
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found that a high number of tumor-positive lymph nodes 
was predictive for worse OS (p = 0.04) [21]. All three studies 
included a selected number of key variables in MVA, and 
did not evaluate for instance smoking status. In one study, 
19 of 32 evaluable oropharynx carcinomas (59%) were HPV 
positive [16]. Interestingly, HPV status was not associated 
with either OS or DFS. Other studies reporting on multiple 
subsites did not include HPV-status.

Complications

In Table 3, pooled complication rates are presented. The 
pooled tube feeding rate was 27% (95% CI 9–50%, five 
studies, five outcome measurements, n = 187), all follow-
ing salvage surgery for larynx and pharyngeal carcinoma. 
In the study by Chen et al., all except four patients (12.1%) 
achieved oral intake of varying degree with 29 patients 
(60.6%) being completely independent from tube feeding 
[21]. The mean interval to start oral intake was 15.1 days. 
In the study of Kadota et al., all patients achieved oral intake 

without tube feeding within a mean interval of 13 days [22]. 
Stankovic et  al. reported nasogastric tube feeding for a 
median of 16.5 days (range 16–27) after salvage TLE for 
both larynx and hypopharynx carcinoma [26]. The pooled 
free flap failure rate was 3% (95% CI 0–9%, three studies, 
three outcome measurements, n = 81). In these three stud-
ies, tissue flaps were used during salvage surgery for 82% 
[16] and 100% of patients [21, 22]. In addition, four studies 
reported mean duration of hospital stay. Corrected for the 
total number of patients included in each individual study, 
the calculated weighted mean duration of hospital stay in 
days was 23 days (range 21–40 days) [5, 16, 21, 26].

Discussion

Salvage surgery for recurrent head and neck squamous cell 
carcinoma (HNSCC) after radiotherapy is considered a last 
resort curative treatment option. After an extensive search 
and meta-analysis of available literature specifically focusing 
on advanced stage disease, we found a pooled 55% overall 
survival at 2 years and 37% at 5 years. These results are 
higher than we expected, probably due to adequate selec-
tion of patients who were suitable for surgery. Larynx 
recurrences are more often resectable than other subsites, 
mainly because of anatomical and functional reasons. As 
a consequence, most patients in our study were treated for 
larynx carcinoma. Moreover, even when salvage surgery for 
non-laryngeal tumors is feasible, survival is still considered 
inferior. Interestingly, we found no statistical significant 
survival difference between tumor subsites. Our data sug-
gest that the prognostic value of subsite is limited in the 
setting of advanced stage resectable tumors following radio-
therapy. However, these results have to be interpreted with 
care, since only few and small case series on non-laryngeal 
tumors could be included in our analysis. The lack of avail-
able literature on this group of patients urges further inves-
tigation for guidance in clinical decision-making and proper 
informed consent.

Our findings are in agreement with Davidson et al., who 
published one of the few studies regarding salvage surgery 
for advanced larynx carcinoma. In a cohort of 108 patients, 
the complication rate was 27% and 3-year OS rate only 22% 
[29], suggesting that salvage surgery for advanced larynx 
carcinoma results in unfavorable disease control than gener-
ally expected. In addition, Goodwin et al. performed a meta-
analysis and found a 5-year OS of 36.7% after salvage sur-
gery for advanced larynx carcinoma [30]. The authors also 
performed a prospective study of 109 patients who under-
went salvage surgery for all HNSCC subsites and stages, and 
found no significant difference in outcome between tumor 
subsites. Moreover, Clark et al. showed extra capsular exten-
sion (ECE) but not tumor site to be a significant negative 

Table 2   Tumor and treatment characteristics; per patient

iCRT​ induction chemotherapy, followed by chemoradiotherapy, BRT 
bioradiotherapy with cetuximab, NOS not otherwise specified

Subsite Salvage surgery, local
 Larynx 496  Total laryngectomy 600
 Oropharynx 39  Partial laryngectomy 9
 Hypopharynx 106  Laryngopharyngectomy 47
 Oral cavity 11  Mandibulectomy 35
 Multiple 77  Glossectomy 12

Stage, primary  Unknown 26
 I 13 Neck dissection
 II 14  Unilateral 25
 III 107  Bilateral 29
 IV 82  Radical 64
 III/IV 92  Selective 55
 Unknown 421  NOS 178

Stage, recurrence  None 230
 I 1  Unknown 148
 II 11 Transposition flap
 I + II 8  Gastric pull up 53
 III 83  Pectoralis major 47
 II + III 15  Anterior lateral thigh 46
 IV 343  Jejunal transfer 14
 III/IV 77  Free radial forearm 11
 Unknown 191  Latissimus dorsi 1

Primary treatment  Deltopectoralis 1
 RT 395  Fibula 1
 CRT​ 203  Rectus abdominis 1
 RT/CRT​ 107  NOS 21
 iCRT​ 16  None 15
 BRT 8  Unknown 518
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predictor for DSS [31]. On the other hand, Wulff and Wood-
ard et al. both found pharyngeal carcinoma associated with 
unfavorable OS than larynx carcinoma in univariable, but 
not in multivariable analysis [27, 32]. Three other groups 
did find significant unfavorable survival for hypopharynx 
carcinoma, but included both primary and recurrent tumors 
[33], did not describe the statistical significance [34], or 
included only two hypopharynx and one oropharynx carci-
noma [35]. Following salvage surgery for oropharynx car-
cinoma, Zafereo et al. reported a remarkable 3-year overall 
survival rate of 48.7% [36]. Nevertheless, Gehanno et al. 
found worse actuarial survival of 38% after 3 years and 24% 
after 5 years after salvage surgery for tonsil carcinoma [37]. 
The authors ascribed this result to a high post-operative 
mortality (8%) rate, which is substantially higher than the 
pooled 1% mortality rate from nine studies in our study. Our 
reported mortality rate is also lower than the 5% observed by 
Goodwin et al. [30], possibly because most of the included 
studies in our review were published more recently, with an 
increased standard of care concerning surgery with recon-
struction flaps, perioperative care and pre-treatment radio-
therapy techniques. We searched for literature published 
from 1985 until present as we anticipated finding few data. 
In this broad time frame, not only treatment techniques but 
also the AJCC staging system has changed. We, therefore, 

Fig. 2   Forrest plot for overall 
survival at 5 years. The pooled 
transformed-back estimates and 
confidence intervals calculated 
with a random effects model. T3 
and T4 T stage, ND neck dis-
section, BRT bioradiation, CRT​ 
chemoradiation, multiple overall 
outcome presented for multiple 
tumor subsites combined

Table 3   Complications after salvage surgery for advanced recurrent 
HNSCC

Pooled transformed-back outcomes calculated with random effects 
models when number of studies > 1
a ‘Multiple’ treatments, for multiple tumor subsites together presented 
in one study
b (Laryngo)pharyngectomy
c Laryngectomy
d Mandibulectomy

Outcome Studies Patients Outcome (%) 95% CI

Fistulaa,b,c 6 306 33 0.20 0.47
Stricturesb 2 47 17 0.03 0.36
Infectiona, b, c 6 458 24 0.10 0.40
Tube-feedingb, c 5 187 27 0.09 0.50
Re-operationa, b 2 57 17 0.08 0.29
Dysphagiac 2 210 19 0.05 0.34
Haemorrhagea, b, c 4 167 3 0.01 0.07
Free Flap failurea, b 3 81 3 0.00 0.09
Mortality, treat-

ment relateda, 

b, c, d

9 506 1 0.00 0.04
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verified disease stage according to the AJCC 7th edition. 
However, we found no correlation between publication date 
and clinical outcome.

In general, more advanced tumors may require the addi-
tion of concurrent chemotherapy with radiotherapy. It has 
been reported that surgery after chemoradiation leads to 
even two times more wound fistulae compared to surgery 
after radiotherapy alone [38, 39]. However, in a review by 
Lee and colleagues, disease control and complication rate 
after salvage surgery were not statistically different between 
chemoradiation and radiotherapy alone, but correlated with 
disease stage [40]. We could not compare complication rates 
between patients that received salvage surgery following 
radiotherapy versus chemoradiation, as outcome was not 
presented separately in most studies.

We also could not evaluate time to recurrence (TTR) as 
a prognostic variable. In the prospective analysis published 
by Goodwin et al., there was no difference in outcome after 
salvage surgery for residual versus recurrent disease [30]. 
However, it is generally believed that a short disease-free 
interval after radiotherapy implies a more aggressive tumor 
behavior. In line with this, others have found a short disease-
free interval to negatively correlate with survival [36, 41, 
42]. Of note, it is currently under debate whether the initial 
or recurrent tumor stage is of more prognostic value [29, 
30, 41, 43, 44].

We found a considerable tumor-positive resection margin 
rate of 32% (pooled data from three studies, all subsites), 
partly because recurrent disease is typically infiltrative and 
multifocal that spreads broadly in microscopic deposits [45]. 
Interestingly, Jones et al. already demonstrated that 34% of 
patients with positive margins at salvage surgery did not 
develop primary site recurrence, possibly because excisions 
are typically carried out with a diathermy which may kill 
remaining cancer cells [46]. However, positive resection 
margins are predictive for decreased survival [27, 47, 48]. 
Therefore, adjuvant re-irradiation is traditionally considered 
in case of R1 resections, despite significant morbidity [49]. 
Interestingly, none of our included patients received re-irra-
diation after salvage surgery.

Limitations

Interpretation of our results must be tempered by rec-
ognition of substantial bias. First, all except two of the 
included studies were retrospective case series, which are 
prone to selection bias. The included studies reflect only 
those patients considered operable and fit for salvage sur-
gery. Consequently, our results cannot directly be extrapo-
lated to all patients with recurrent advanced stage disease. 
Second, tumors other than larynx carcinoma were rela-
tively under-represented as these recurrences are less often 

resectable. Therefore, no solid conclusions can be drawn 
from differences in outcome between tumor subsites. We 
have considered to solely focus on recurrent laryngeal can-
cer to offer more focused data. However, as we performed 
a systematic review of literature, the lack of sufficient data 
itself is a key finding from our work. In addition, salvage 
surgery should be considered for all different subsites, thus 
an overview of available data would be valuable. There-
fore, we did not exclude the less represented anatomic sub-
sites, but performed a subgroup analysis and described 
clinical outcome separately. Third, our results reflect a 
heavily selected study group, as only well-documented 
studies with a clear denotation of our inclusion criteria and 
primary endpoints were included. Specifically, we only 
evaluated salvage surgery after primary radiotherapy or 
chemoradiation, so one could argue the generalizability 
of our findings. Fourth, the reported disease control and 
survival rates may be positively skewed as we accepted 
studies if < 10% of patients had early stage of disease. 
However, out of 729 patients from 16 studies, there were 
27 patients with early stage disease in the primary set-
ting and 11 patients in the recurrent setting. That accounts 
for only 1–3% of all included patients. We consider this 
acceptable, given the fact that excluding all studies with 
a heterogeneous case mix would result in unacceptable 
loss of available data. Last, although the studies were of 
acceptable quality and reflected our outcomes of interest 
as scored by the Newcastle–Ottawa Scale, the differences 
in outcome between single studies were considerable. 
Although the funnel plot was relative symmetrical around 
the pooled estimate, 5 of 16 studies were outside the trian-
gular region indicating significant publication bias. Alto-
gether, despite very strict selection, heterogeneity within 
and between studies appeared to be unavoidable.

Conclusion

Salvage surgery for recurrent advanced stage head and 
neck squamous cell carcinoma (HNSCC) following radi-
otherapy should be considered a good curative treatment 
option, as 37% of patients are still alive 5 years after sur-
gery. These encouraging results might be attributed to ade-
quate selection of salvageable patients who are offered sur-
gery. Although we found no statistical significant survival 
difference between tumor subsites, solid conclusions can-
not be drawn as data from advanced stage non-laryngeal 
tumors were sparse. More research studies are warranted 
specifically on this group of patients to identify and guide 
those who will benefit from surgery.

Funding  None.



654	 European Archives of Oto-Rhino-Laryngology (2019) 276:647–655

1 3

Compliance with ethical standards 

Conflict of interest  The authors declare that there is no competing in-
terest.

Ethical standards  The present study is a systematic review of literature 
and in that sense did not involve human participants. However, all 
procedures we performed were in accordance with the ethical stand-
ards of the institutional and/or national research committee, and with 
the 1964 Helsinki declaration and its later amendments or comparable 
ethical standards.

Informed consent  This study does not fall under the scope of the Medi-
cal Research Involving Human Subjects Act (WMO), which means that 
no informed consent had to be obtained.

References

	 1.	 Siegel RL, Miller KD, Jemal A (2015) Cancer statistics, 2015. CA 
Cancer J Clin 65(1):5–29. https​://doi.org/10.3322/caac.21254​

	 2.	 Gatta G, Botta L, Sanchez MJ, Anderson LA, Pierannunzio D, 
Licitra L, Group EW (2015) Prognoses and improvement for 
head and neck cancers diagnosed in Europe in early 2000s: the 
EUROCARE-5 population-based study. Eur J Cancer. https​://doi.
org/10.1016/j.ejca.2015.07.043

	 3.	 Global Burden of Disease Cancer C, Fitzmaurice C, Allen C et al 
(2017) Global, regional, and national cancer incidence, mortal-
ity, years of life lost, years lived with disability, and disability-
adjusted life-years for 32 cancer groups, 1990 to 2015: a system-
atic analysis for the global burden of disease study. JAMA Oncol 
3 (4):524–548. https​://doi.org/10.1001/jamao​ncol.2016.5688

	 4.	 Hilly O, Gil Z, Goldhaber D, Amit M, Biadsee A, Popovtzer A, 
Shvero J, Cohen J, Fliss D, Feinmesser R, Bachar G (2015) Elec-
tive neck dissection during salvage total laryngectomy—a benefi-
cial prognostic effect in locally advanced recurrent tumours. Clin 
Otolaryngol 40(1):9–15

	 5.	 Leon X, Aguero A, Lopez M, Garcia J, Farre N, Lopez-Pousa A, 
Quer M (2015) Salvage surgery after local recurrence in patients 
with head and neck carcinoma treated with chemoradiotherapy or 
bioradiotherapy. Auris Nasus Larynx 42(2):145–149. https​://doi.
org/10.1016/j.anl.2014.10.002

	 6.	 Sanabria A, Kowalski LP, Shaha AR, Silver CE, Werner JA, Man-
dapathil M, Takes RP, Strojan P, Rinaldo A, Ferlito A (2014) 
Salvage surgery for head and neck cancer: a plea for better defini-
tions. Eur Arch Otorhinolaryngol 271(6):1347–1350. https​://doi.
org/10.1007/s0040​5-014-2924-7

	 7.	 Ho AS, Kraus DH, Ganly I, Lee NY, Shah JP, Morris LG (2014) 
Decision making in the management of recurrent head and neck 
cancer. Head neck 36(1):144–151. https​://doi.org/10.1002/
hed.23227​

	 8.	 Ramakrishnan Y, Drinnan M, Kwong FN, Grant DG, Mehanna H, 
Jones T, Paleri V (2014) Oncologic outcomes of transoral laser 
microsurgery for radiorecurrent laryngeal carcinoma: a systematic 
review and meta-analysis of English-language literature. Head 
neck 36(2):280–285. https​://doi.org/10.1002/hed.23291​

	 9.	 Paleri V, Thomas L, Basavaiah N, Drinnan M, Mehanna H, 
Jones T (2011) Oncologic outcomes of open conservation lar-
yngectomy for radiorecurrent laryngeal carcinoma: a systematic 
review and meta-analysis of English-language literature. Cancer 
117(12):2668–2676. https​://doi.org/10.1002/cncr.25831​

	10.	 Holsinger FC, Funk E, Roberts DB, Dias EM Jr (2006) Conser-
vation laryngeal surgery versus total laryngectomy for radiation 
failure in laryngeal cancer. Head Neck 28(9):779–784

	11.	 Ganly I, Patel SG, Matsuo J, Singh B, Kraus DH, Boyle JO, Wong 
RJ, Shaha AR, Lee N, Shah JP (2006) Results of surgical salvage 
after failure of definitive radiation therapy for early-stage squa-
mous cell carcinoma of the glottic larynx. Arch Otolaryngol Head 
Neck Surg 132(1):59–66

	12.	 Cancer IUA (2010) TNM classification of malignant tumours. 
Blackwell Publishing Ltd, New York

	13.	 McGowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V, 
Lefebvre C (2016) PRESS Peer Review of Electronic Search Strat-
egies: 2015 Guideline Statement. J Clin Epidemiol 75:40–6

	14.	 Wells GS, O’Connell B, Peterson D, Welch J, Losos V, Tugwell 
MP (2008) The Newcastle-Ottawa Scale (NOS) for assessing the 
quality of nonrandomised studies in meta-analyses. http://www.
ohri.ca/progr​ams/clini​cal_epide​miolo​gy/oxfor​d.asp. Accessed 22 
Jan 2019

	15.	 Koss SL, Russell MD, Leem TH, Schiff BA, Smith RV (2014) 
Occult nodal disease in patients with failed laryngeal preservation 
undergoing surgical salvage. Laryngoscope 124(2):421–428

	16.	 Patel SN, Cohen MA, Givi B, Dixon BJ, Gilbert RW, Gullane PJ, 
Brown DH, Irish JC, de Almeida JR, Higgins KM, Enepekides D, 
Huang SH, Waldron J, O’Sullivan B, Xu W, Su S, Goldstein DP 
(2016) Salvage surgery for locally recurrent oropharyngeal can-
cer. Head neck 38(Suppl 1):E658–E664. https​://doi.org/10.1002/
hed.24065​

	17.	 Li M, Lorenz RR, Khan MJ, Burkey BB, Adelstein DJ, Greskovich 
JF Jr, Koyfman SA, Scharpf J (2013) Salvage laryngectomy in 
patients with recurrent laryngeal cancer in the setting of nonopera-
tive treatment failure. Otolaryngol Head Neck Surg 149(2):245–
251. https​://doi.org/10.1177/01945​99813​48625​7

	18.	 Andrews G, Lango M, Cohen R, Feigenberg S, Burtness B, Mehra 
R, Ahmed S, Nicolaou N, Gaughan J, Ridge JA (2011) Nonsurgi-
cal management of oropharyngeal, laryngeal, and hypopharyn-
geal cancer: the Fox Chase Cancer Center experience. Head Neck 
33(10):1433–1440

	19.	 Yuen AP, Wei WI, Ho CM (1995) Results of surgical salvage for 
radiation failures of laryngeal carcinoma. Otolaryngol Head Neck 
Surg 112(3):405–409

	20.	 Weber RS, Berkey BA, Forastiere A, Cooper J, Maor M, Goepfert 
H, Morrison W, Glisson B, Trotti A, Ridge JA, Chao KS, Peters 
G, Lee DJ, Leaf A, Ensley J (2003) Outcome of salvage total 
laryngectomy following organ preservation therapy: the radiation 
therapy oncology group trial 91-11. Arch Otolaryngol Head Neck 
Surg 129(1):44–49

	21.	 Chen WF, Chang KP, Chen CH, Shyu VB, Kao HK (2013) 
Outcomes of anterolateral thigh flap reconstruction for salvage 
laryngopharyngectomy for hypopharyngeal cancer after con-
current chemoradiotherapy. PloS One 8(1):e53985. https​://doi.
org/10.1371/journ​al.pone.00539​85

	22.	 Kadota H, Fukushima J, Nakashima T, Kumamoto Y, Yoshida S, 
Yasumatsu R, Shiratsuchi H, Morita M, Komume S (2010) Com-
parison of salvage and planned pharyngolaryngectomy with jeju-
nal transfer for hypopharyngeal carcinoma after chemoradiother-
apy. Laryngoscope 120(6):1103–1108. https​://doi.org/10.1002/
lary.20887​

	23.	 Relic A, Scheich M, Stapf J, Voelter C, Hoppe F, Hagen R, Pfre-
undner L (2009) Salvage surgery after induction chemotherapy 
with paclitaxel/cisplatin and primary radiotherapy for advanced 
laryngeal and hypopharyngeal carcinomas. Eur Arch Otorhi-
nolaryngol 266(11):1799–1805

	24.	 Alcock CJ, Fowler JF, Haybittle JL, Hopewell JW, Rezvani M, 
Wiernik G (1992) Salvage surgery following irradiation with dif-
ferent fractionation regimes in the treatment of carcinoma of the 
laryngo pharynx: experience gained from a British Institute of 
Radiology Study. J Laryngol Otol 106(2):147–153

	25.	 Klozar J, Cada Z, Koslabova E (2012) Complications of 
total laryngectomy in the era of chemoradiation. Eur Arch 

https://doi.org/10.3322/caac.21254
https://doi.org/10.1016/j.ejca.2015.07.043
https://doi.org/10.1016/j.ejca.2015.07.043
https://doi.org/10.1001/jamaoncol.2016.5688
https://doi.org/10.1016/j.anl.2014.10.002
https://doi.org/10.1016/j.anl.2014.10.002
https://doi.org/10.1007/s00405-014-2924-7
https://doi.org/10.1007/s00405-014-2924-7
https://doi.org/10.1002/hed.23227
https://doi.org/10.1002/hed.23227
https://doi.org/10.1002/hed.23291
https://doi.org/10.1002/cncr.25831
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://doi.org/10.1002/hed.24065
https://doi.org/10.1002/hed.24065
https://doi.org/10.1177/0194599813486257
https://doi.org/10.1371/journal.pone.0053985
https://doi.org/10.1371/journal.pone.0053985
https://doi.org/10.1002/lary.20887
https://doi.org/10.1002/lary.20887


655European Archives of Oto-Rhino-Laryngology (2019) 276:647–655	

1 3

Otorhinolaryngol 269(1):289–293. https​://doi.org/10.1007/s0040​
5-011-1598-7

	26.	 Stankovic M, Milisavljevic D, Zivic M, Stojanov D, Stankovic P 
(2015) Primary and salvage total laryngectomy. Influential factors, 
complications, and survival. J Buon 20(2):527–539

	27.	 Wulff NB, Andersen E, Kristensen CA, Sorensen CH, Charabi B, 
Homoe P (2017) Prognostic factors for survival after salvage total 
laryngectomy following radiotherapy or chemoradiation failure: a 
10-year retrospective longitudinal study in eastern Denmark. Clin 
Otolaryngol 42(2):336–346. https​://doi.org/10.1111/coa.12726​

	28.	 Yuen AP, Wei WI, Lam LK, Ho WK, Kwong D (1997) Results 
of surgical salvage of locoregional recurrence of carcinoma of 
the tongue after radiotherapy failure. Ann Otol Rhinol Laryngol 
106(9):779–782

	29.	 Davidson J, Keane T, Brown D, Freeman J, Gullane P, Irish J, 
Rotstein L, Pintilie M, Cummings B (1997) Surgical salvage after 
radiotherapy for advanced laryngopharyngeal carcinoma. Arch 
Otolaryngol Head Neck Surg 123(4):420–424

	30.	 Goodwin WJ Jr (2000) Salvage surgery for patients with recurrent 
squamous cell carcinoma of the upper aerodigestive tract: when 
do the ends justify the means? Laryngoscope 110(3 Pt 2 Suppl 
93):1–18. https​://doi.org/10.1097/00005​537-20000​3001-00001​

	31.	 Clark JR, De Almeida J, Gilbert R, Irish J, Brown D, Neligan P, 
Gullane PJ (2006) Primary and salvage (hypo)pharyngectomy: 
analysis and outcome. Head Neck 28(8):671–677

	32.	 Woodard TD, Oplatek A, Petruzzelli GJ (2007) Life after total lar-
yngectomy: a measure of long-term survival, function, and quality 
of life. Arch Otolaryngol Head Neck Surg 133(6):526–532. https​
://doi.org/10.1001/archo​tol.133.6.526

	33.	 Varghese BT, Sebastian P, Mathew A (2009) Treatment out-
come in patients undergoing surgery for carcinoma larynx and 
hypopharynx: a follow-up study. Acta Otolaryngol 129(12):1480–
1485. https​://doi.org/10.3109/00016​48090​27485​20

	34.	 Stoeckli SJ, Pawlik AB, Lipp M, Huber A, Schmid S (2000) Sal-
vage surgery after failure of nonsurgical therapy for carcinoma of 
the larynx and hypopharynx. Arch Otolaryngol Head Neck Surg 
126(12):1473–1477

	35.	 Fowler BZ, Muller S, Chen AY, Johnstone PA (2006) Factors 
influencing long-term survival following salvage total laryngec-
tomy after initial radiotherapy or conservative surgery. Head Neck 
28(2):99–106. https​://doi.org/10.1002/hed.20297​

	36.	 Zafereo ME, Hanasono MM, Rosenthal DI, Sturgis EM, Lewin 
JS, Roberts DB, Weber RS (2009) The role of salvage surgery 
in patients with recurrent squamous cell carcinoma of the oro-
pharynx. Cancer 115(24):5723–5733. https​://doi.org/10.1002/
cncr.24595​

	37.	 Gehanno P, Depondt J, Guedon C, Kebaili C, Koka V (1993) 
Primary and salvage surgery for cancer of the tonsillar region: a 
retrospective study of 120 patients. Head Neck 15(3):185–189

	38.	 Timmermans AJ, Lansaat L, Theunissen EA, Hamming-
Vrieze O, Hilgers FJ, van den Brekel MW (2014) Predictive 

factors for pharyngocutaneous fistulization after total laryngec-
tomy. Ann Otol Rhinol Laryngol 123(3):153–161. https​://doi.
org/10.1177/00034​89414​52297​2

	39.	 Ganly I, Patel S, Matsuo J, Singh B, Kraus D, Boyle J, Wong R, 
Lee N, Pfister DG, Shaha A, Shah J (2005) Postoperative compli-
cations of salvage total laryngectomy. Cancer 103(10):2073–2081. 
https​://doi.org/10.1002/cncr.20974​

	40.	 Lee SC, Shores CG, Weissler MC (2008) Salvage surgery after 
failed primary concomitant chemoradiation. Curr Opin Otol Head 
Neck Surg 16(2):135–140

	41.	 Agra IM, Carvalho AL, Ulbrich FS, de Campos OD, Martins 
EP, Magrin J, Kowalski LP (2006) Prognostic factors in salvage 
surgery for recurrent oral and oropharyngeal cancer. Head Neck 
28(2):107–113. https​://doi.org/10.1002/hed.20309​

	42.	 Kostrzewa JP, Lancaster WP, Iseli TA, Desmond RA, Carroll WR, 
Rosenthal EL (2010) Outcomes of salvage surgery with free flap 
reconstruction for recurrent oral and oropharyngeal cancer. Laryn-
goscope 120(2):267–272. https​://doi.org/10.1002/lary.20743​

	43.	 Tan HK, Giger R, Auperin A, Bourhis J, Janot F, Temam S (2010) 
Salvage surgery after concomitant chemoradiation in head and 
neck squamous cell carcinomas—stratification for postsalvage 
survival. Head Neck 32(2):139–147. https​://doi.org/10.1002/
hed.21159​

	44.	 Schwartz GJ, Mehta RH, Wenig BL, Shaligram C, Portugal LG 
(2000) Salvage treatment for recurrent squamous cell carcinoma 
of the oral cavity. Head Neck 22(1):34–41

	45.	 Zbaren P, Nuyens M, Curschmann J, Stauffer E (2007) Histologic 
characteristics and tumor spread of recurrent glottic carcinoma: 
analysis on whole-organ sections and comparison with tumor 
spread of primary glottic carcinomas. Head Neck 29(1):26–32. 
https​://doi.org/10.1002/hed.20502​

	46.	 Jones AS, Bin Hanafi Z, Nadapalan V, Roland NJ, Kinsella A, 
Helliwell TR (1996) Do positive resection margins after ablative 
surgery for head and neck cancer adversely affect prognosis? A 
study of 352 patients with recurrent carcinoma following radio-
therapy treated by salvage surgery. Br J Cancer 74(1):128–132

	47.	 Fakhry N, Chamorey E, Michel J, Collet C, Santini L, Poisson-
net G, Santini J, Dessi P, Giovanni A, Dassonville O, Bozec A 
(2013) Salvage circular laryngopharyngectomy and radial fore-
arm free flap for recurrent hypopharyngeal cancer. Laryngoscope 
123(4):910–915. https​://doi.org/10.1002/lary.23781​

	48.	 van der Putten L, de Bree R, Kuik DJ, Rietveld DH, Buter J, 
Eerenstein SE, Leemans CR (2011) Salvage laryngectomy: onco-
logical and functional outcome. Oral Oncol 47(4):296–301. https​
://doi.org/10.1016/j.oralo​ncolo​gy.2011.02.002

	49.	 Hoebers F, Heemsbergen W, Moor S, Lopez M, Klop M, Tesse-
laar M, Rasch C (2011) Reirradiation for head-and-neck cancer: 
delicate balance between effectiveness and toxicity. Int J Radiat 
Oncol Biol Phys 81(3):e111–e118. https​://doi.org/10.1016/j.ijrob​
p.2011.01.004

https://doi.org/10.1007/s00405-011-1598-7
https://doi.org/10.1007/s00405-011-1598-7
https://doi.org/10.1111/coa.12726
https://doi.org/10.1097/00005537-200003001-00001
https://doi.org/10.1001/archotol.133.6.526
https://doi.org/10.1001/archotol.133.6.526
https://doi.org/10.3109/00016480902748520
https://doi.org/10.1002/hed.20297
https://doi.org/10.1002/cncr.24595
https://doi.org/10.1002/cncr.24595
https://doi.org/10.1177/0003489414522972
https://doi.org/10.1177/0003489414522972
https://doi.org/10.1002/cncr.20974
https://doi.org/10.1002/hed.20309
https://doi.org/10.1002/lary.20743
https://doi.org/10.1002/hed.21159
https://doi.org/10.1002/hed.21159
https://doi.org/10.1002/hed.20502
https://doi.org/10.1002/lary.23781
https://doi.org/10.1016/j.oraloncology.2011.02.002
https://doi.org/10.1016/j.oraloncology.2011.02.002
https://doi.org/10.1016/j.ijrobp.2011.01.004
https://doi.org/10.1016/j.ijrobp.2011.01.004

	Salvage surgery for advanced stage head and neck squamous cell carcinoma following radiotherapy or chemoradiation
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Search strategy
	Eligibility criteria
	Quality assessment
	Outcome measures
	Statistical analysis

	Results
	Search results and quality assessment
	Patient, tumor and treatment characteristics
	Clinical outcome
	Complications

	Discussion
	Limitations

	Conclusion
	References


