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For a patient with newly diagnosed 
recurrence of oropharynx cancer 
after primary radiation therapy 

(+/- chemotherapy), the success rate 
of surgical salvage is important only if 
that patient is eligible for the procedure. 
Existing series focus on the technical 
aspects of a good surgical outcome, but 
while this is critical for the patients taken 
to the operating suite, it is only one ele-
ment in the decision of the multidisci-
plinary tumor board in assigning a care 
recommendation. Almost monthly, our 
head-and-neck oncology group strug-
gles with whether to recommend salvage 
surgery to a patient with squamous cell 

carcinoma of the oropharynx that has 
recurred in the primary site and/or neck 
following radiation therapy (RT). A sep-
arate debate is the frequency and inten-
sity of follow-up of our oropharyngeal 
cancer patients after primary RT. The 
answers to both questions hinge on the 
chance that salvage surgery will be suc-
cessful in this setting. 

Most publications on salvage surgery 
focus on patients treated primarily with 
surgery, pool patients with a diverse 
range of primary sites, or report only on 
the patients who underwent a salvage 
attempt. The purpose of this paper is to 
contribute to the literature by reporting 
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Abstract 
Objective(s): In patients with local or regional recurrence of squamous cell carcinoma of the oropharynx after primary treat-

ment with radiation therapy (+/- concurrent chemotherapy), the chance that salvage surgery will be successful is the critical 
issue for determining when to recommend salvage surgery and how intensely to follow patients after initial radiation therapy. 

Methods: We reviewed the medical records of 137 consecutively treated patients with recurrence in the primary site and/
or neck following primary radiation therapy with curative intent at our institution. Overall survival was assessed using the Ka-
plan-Meier product limit method. The log-rank test statistic was used to detect any statistically significant differences between 
strata of selected explanatory variables.

Results: The salvage success rate was 12% and the salvage surgery success rate was 37%. Only 3% of patients with neck-
alone recurrences were salvaged vs. 18% with recurrences limited to the primary site. Symptoms led to the detection of the 
initial recurrence in 84% of cases. 

Conclusions: While our series suggests that recurrent head and neck cancer patients have a low success rate with salvage 
therapy, this series represents a heterogeneous patient population with a variety of treatment paradigms. Due to the complexity 
of this patient population, a multidisciplinary approach to care is recommended with decisions made on a patient-specific basis 
with incorporation of the newest treatment modalities.
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overall and attempted salvage success 
rates in a well-defined group of oropha-
ryngeal cancer patients with long-term 
follow-up after primary RT (+/- chemo-
therapy), at our institution. 

Methods and Materials
This study was approved by our in-

stitutional review board. The purpose 
of the study was to evaluate surgical 
salvage success rates in patients with 
local and/or regional recurrence follow-
ing primary RT (+/- chemotherapy), for 
squamous cell carcinoma of the oro-
pharynx. We included patients with an 
unknown primary and level 2 adenopa-
thy who were presumed to have occult 
cancer in the tongue base after compre-
hensive unknown primary workup, as 
described in a prior publication from 
our group.1

Patients were retrospectively staged 
T0-4, N0-3 using the criteria described 
in the 7th edition of the American Joint 
Committee on Cancer’s staging man-
ual.2 We limited the analysis to patients 
who started primary RT after January 
1, 1985, because this defines the era 
in which high-quality cross-sectional 
imaging was routinely done as part of 
the workup for head-and-neck cancer 
patients at our institution. The end date 
for study accrual was the start of pri-
mary RT before December 31, 2005, 
to ensure that all patients had at least 5 
years of follow-up after local and/or re-
gional recurrence. During the study’s 
timeframe, most patients did not have 
the tumor tested for p16 or human pap-
illoma virus (HPV) status and the only 
salvage approach undertaken with cura-
tive intent was surgery.

Our initial review yielded 143 el-
igible patients with local and/or re-
gional recurrence, but 6 patients were 
excluded because we were unable to 
obtain reliable information regarding 
recurrence location and the cancer out-
come. Thus, our study population is  
137 patients. 

Demographics
The 137-patient study population was 

82% male (113 patients) and 82% white 
(112 patients), with age at the time of RT 
ranging from 44 to 78 years (median, 60 
years). Subsite distribution within the 
oropharynx was as follows: tonsil, 58 
patients; base of tongue, 35 patients; pos-
terior pharyngeal wall, 21 patients; soft 
palate, 16 patients; vallecula, 1 patient; 
and unknown (T0), 6 patients. 

Initial Treatment
Initial treatment for all 137 cases in-

cluded RT delivered with curative intent 
in our department. The fractionation 
schedule was 1.2 Gy twice a day in 82% 
of cases (112/137) and 2.0 Gy once a day 
to gross disease in the remaining 18%. 
The total prescription dose to areas of 
gross disease was 62 to 84.4 Gy with a 
median of 74.4 Gy. Electively treated 
areas received at least 50 Gy. 

Chemotherapy was delivered in addi-
tion to RT in 20% of patients (28/137). 
The indication for chemotherapy was 
large-volume adenopathy and/or a T4 
primary. In all cases the chemotherapy 
was delivered only during the course of 
RT. The chemotherapy regimen was as 
follows: weekly cisplatin (13 patients), 
30 mg/m2; cisplatin and fluorouracil 
(5FU; 9 patients), 20 mg/m2/day and 
1000 mg/m2/day x 4 days twice during 
RT; carboplatin (3 patients), 60 mg/m2 
× 5 days twice during RT; and weekly 
carboplatin and taxol (3 patients), area 
under the curve (AUC) 1.5 and 45 mg/
m2, respectively. 

A planned neck dissection for residual 
adenopathy on computed tomography 
(CT) scan done 4 to 6 weeks after RT 
was performed in 41% of patients (n = 
56). Of these 56 patients, 7 (13%) had a 
pathologically positive neck dissection 
specimen. 

Follow-up After Primary RT
The follow-up schedule following 

primary RT (+/- chemotherapy) was 

clinical examination by a radiation on-
cologist and/or head-and-neck surgeon 
every 3 months for the first 2 years, 
every 6 months during years 3 to 5, and 
then annually until death or loss of fol-
low-up. Computed tomography (CT) 
scanning in asymptomatic patients was 
not done routinely. 

Study Endpoints
Successful salvage was defined as 

the absence of a second recurrence of 
oropharyngeal cancer during the fol-
low-up period at any site, except for the 
rare situation in which a patient devel-
oped a distant metastasis alone more 
than 2 years after salvage surgery, with 
no evidence of local or regional recur-
rence. Our rationale for coding late 
distant metastasis-alone cases as suc-
cessful salvages is that the patient ben-
efited from the salvage procedure for a 
substantial period. Patients who died of 
surgical complications or intercurrent 
disease without recurrent cancer within 
1 year of salvage surgery were coded as 
salvage failures since the surgery and  
its attendant morbidity did not benefit 
the patient.

Our primary study endpoint was the 
salvage success rate (successful sal-
vages/137). Our secondary endpoints 
were the salvage attempt rate (attempted 
salvages/137), salvage surgery success 
rate (successful salvages/attempted sal-
vages), and survival following initial 
local and/or regional recurrence. For the 
actuarial survival plot, an event was de-
fined as death from any cause. 

Statistics
All statistical analyses were per-

formed using SAS and JMP software 
(SAS Institute, Cary, North Carolina). 
Overall survival was assessed using the 
Kaplan-Meier product limit method. 
The log-rank test statistic was used to 
detect any statistically significant differ-
ences between strata of selected explan-
atory variables.



28       n        APPLIED RADIATION ONCOLOGY                                    www.appliedradiationoncology.com September  2018

SALVAGE OF OROPHARYNGEAL CANCER WITH LOCAL-REGIONAL RECURRENCE

applied radiation oncology

Results 
Follow-up

All but 3 patients were followed until 
their death. The remaining 3 are alive 
without cancer over 5 years following 
their last cancer treatment. Living-pa-
tient follow-up after the date of initial 
local and/or regional recurrence ranged 
from 0.4 to 23 years with a median of 
3.4 years. 

Salvage Success Rates
Table 1 summarizes the salvage 

success rates. The overall salvage suc-
cess rate was 12% (16/137), the overall 

salvage attempt rate was 31% (43/137), 
and the overall salvage surgery success 
rate was 37% (16/43). 

Salvage surgery was not attempted in 
94 patients for the following reasons: un-
resectable local/regional recurrence (53 
patients), distant metastases at the time 
of detection of local/regional recurrence 
(18 patients), patient refused (14 pa-
tients), medically inoperable (7 patients), 
and unknown reason (2 patients).

The 43 patients for whom salvage 
was attempted underwent one of the fol-
lowing operations: wide local excision 
with or without neck dissection without 

reconstruction (23 patients), composite 
resection with or without flap reconstruc-
tion (10 patients), laryngectomy with 
neck dissection (1 patient), or neck dis-
section alone (9 patients).

The 27 patients for whom the sal-
vage attempt was not successful in-
cluded 3 patients who died of fatal 
complications from salvage surgery 
within 3 months of the procedure and 1 
patient who died 6 months after salvage 
surgery from a problem that appeared 
to be unrelated to the salvage surgery 
or cancer. The remaining 23 patients 
developed recurrent cancer above 

Table 1. Salvage Success Rates
 Site of recurrence No. of patients Procedure success) Salvage success 
    (successful/attempted)  (successful/all LR recurrences)
 Primary site alone 85 50% (15/30) 18%* (15/85)

 Neck alone 36 10% (1/10) 3%* (1/36)

 Primary and neck 16 0% (0/3) 0% (0/16)

 Total 137 37% (16/43) 12% (16/137)

Key: LR = local-regional. *p = 0.02

Table 2. Salvage Success Rate by Initial T Stage
 Initial T stage Local recurrence alone* Surgical salvage attempted Salvage success rate
 T0 2 2 100% (2/2)

 T1 4 3 25% (1/4)

 T2 23 11 22% (5/23)

 T3 33 11 18% (6/33)

 T4 23 3 4% (1/23†)

*Includes 85 patients with a recurrence only at the primary site (no neck or distant recurrence). Two stage T0 patients recurred in the tongue base. 
†T4N2b base of tongue: no evidence of cancer 8 years after composite resection. Log-rank comparison: *p = 0.0842

Table 3. Salvage Success Rate by Initial N Stage
 Initial N stage Neck alone* recurrence Surgical salvage attempted Salvage success rate
 N0 3 0 0/3†

 N1 1 1 1/1‡

 N2 A, B, or C 22 6 0/22

 N3 10 3 0/10

*36 patients recurred in the neck alone (no local or distant recurrence). †All 3 recurrences in N0 necks were in areas that received > 50 Gy. ‡T2N1 
soft palate: Recurrence 6 months after radiation therapy in a previously positive level 2 node that received 70 Gy. The recurrence was an inciden-
tal (asymptomatic) finding on computed tomography. Log-rank comparison: *p = 0.9999
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the clavicles within 2 years of the at-
tempted salvage surgery. 

Three patients who did not undergo 
salvage surgery were treated with re-ir-
radiation with palliative intent. These 

patients died within a year of re-irradi-
ation of progressive cancer. 

Tables 2 and 3 show the rate of suc-
cessful salvage by T and N stage at the 
time of RT. Not shown in these tables 

is an evaluation of the possible influ-
ence of planned neck dissection or the 
use of chemotherapy. Understanding 
the limitations of a subgroup analysis 
in this setting, there was no clear indi-
cation that these factors were important 
determinants of salvage success in our 
study population.  These tables also do 
not address positive surgical margins at 
the time of salvage surgery, which were 
found to be statistically associated with 
salvage failure (p = 0.0022).

As there was only 1 successful sal-
vage in the 36 patients with a neck-alone 
recurrence, it is not possible to identify a 
factor that predicts neck salvage success. 
The successful salvage was in a patient 
who had not undergone a planned neck 
dissection: 1/81 vs. 0/56. 

The time interval between RT and the 
first detection of a local and/or regional 
recurrence in the total study popula-
tion averaged 10 months (range, 1 to 78 
months). The average time intervals in 
each salvage subgroup were as follows: 
no salvage attempt, 9 months (range, 
1 to 75 months); unsuccessful salvage, 
17 months (range, 4 to 78 months); and 
successful salvage, 9 months (range, 3 
to 27 months). The difference between 
these detection intervals was statistically 
significant (p = 0.0176). A time to recur-
rence of greater or less than 12 months, 
however, was not significantly associ-
ated on univariate analysis with success-
ful salvage (p = 0.7374).

Figure 1 is an actuarial plot of over-
all survival following the initial local 
and/or regional recurrence by salvage 
status. Figure 2 provides the plot of 
outcome following the first recurrence, 
with patients in whom no salvage sur-
gery was attempted shown as local-re-
gional recurrence events at time 0.

Symptoms of Recurrence
Table 4 shows data evaluating how 

frequently symptoms led to the detec-
tion of a local and/or regional recur-
rence. The most common symptom was 
pain at the site of recurrence, occurring 

FIGURE 2. Actuarial plot of local-regional recurrence and overall survival following the initial 
local and/or regional recurrence, where patients in whom no salvage was attempted were 
assigned re-recurrent status at time 0. There were no distant recurrences following the first 
recurrence.

FIGURE 1. Actuarial plot of overall survival following the initial local and/or regional recurrence 
by salvage status. Comparison p value: p < 0.0001.
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in nearly all cases; also reported were 
a new mass, ulceration, dysphagia, 
otalgia, trismus, nasal congestion, and 
dysphonia. Not shown in this table is 
the rate of successful surgical salvage 
based on symptom status. Of the symp-
tomatic patients, 13% (15/115) were 
successfully salvaged and all successes 

were in patients with recurrences only 
at the primary site. Of the asymptomatic 
patients, 6% (1/17) were successfully 
salvaged with the only success being a 
neck-only recurrence detected by sur-
veillance CT scan. There were no suc-
cessful salvages in the 5 patients whose 
symptom status was unknown. 

Discussion 
Our Results Compared to Prior 
Publications

Table 5 summarizes the main pub-
lications that report overall rates of 
surgical salvage success for oropha-
ryngeal cancer patients following pri-
mary RT.3-9 Not included in this table 

Table 4. Symptoms Related to Recurrence
 Site of recurrence Symptomatic Asymptomatic* Unknown
 Primary site only 75 6 4

 Neck only 27 9 --

 Primary and neck 13 2 1

 Total 84% (115/137) 12% (17/137) --

*Asymptomatic recurrences were incidental findings on computed tomography in all but 3 patients whose neck nodes were palpated on physical 
examination.

Table 5. Surgical Salvage Success Rate from Series That Report Results for  
Oropharynx Primary Sites Treated with Primary Radiation Therapy

 Series Local +/- neck Surgical salvage Salvage procedure  Surgical salvage 
  recurrence  attempted  success rate success rate
 Current Study 137 43 37% Overall, 12%
     Primary alone, 18%,
     Neck alone, 3%
     Both, 0%
 White et al, 20133  Not reported  128 60% Not reported
 Multi-institutional
 
 Mabanta et al, 19994 Neck alone, 51 11 9% 2%  
 University of Florida,   
 Gainesville, FL

 Regueiro et al, 19955 
 Clinica Puerta de Hierro,  21 5 0 0 
 Madrid, Spain

 Gehanno et al, 19936  Not reported 50 22% Not reported
 Claude Bernard Hosp.,  
 Paris, France
 
 Viani et al, 19917  Primary site, 79 45 24% 14%
 Clatterbridge/Liverpool, UK Neck alone, 75 65 18% 16%

 Wong et al, 19898  37 18 28% 14%
 MD Anderson Cancer Center  
 Houston, TX
 
 Zafereo et al, 20099 168 39 33% 8%
 MD Anderson Cancer Center 
 Houston, TX 
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are series that focus on patients whose 
primary treatment was a surgical pro-
cedure or who combine patients treated 
with primary surgery and RT without 
separating the results10-12 or those that 
pool results from a wide range of pri-
mary sites.13-16 Our series provides the 
longest published follow-up in the lit-
erature regarding an entire population 
of patients with recurrence after pri-
mary RT for squamous cell carcinoma 
of the oropharynx. Most series focus 
only on patients offered surgery, but 
these data ignore outcomes for those 
who are not surgical salvage candi-
dates, suggesting an unfairly optimistic 
prognosis after recurrence. The suc-
cess rate of the procedure only matters 
to those who are eligible. The most 
important endpoint is found in the last 
column, Surgical Salvage Success 
Rate, which uses “total patients with 
local and/or regional recurrence” in the 
denominator of the calculation. Our 
finding that only 12% of patients were 
successfully salvaged is sobering, and 
this figure is very close to what other 
series have reported.

We were discouraged to confirm 
our prior study showing that success-
ful salvage is rare with neck-alone re-
currences.4 Our value of 3% is lower 
than the 16% from Viani and col-
leagues,7 but given the heterogene-
ity of this patient population, both of 
these studies support the conclusion 
that the chance of successful salvage is 
especially low in patients with recur-
rence confined to the neck, as shown 
by imaging studies.

We did not have specific criteria for 
selecting patients for salvage surgery, 
but we believe our series reflects the 
culture of most tertiary-care head-and-
neck oncology groups. No other pub-
lication, to our knowledge, describes 
prospective guidelines for attempting 
salvage surgery. This reality likely ex-
plains the range of salvage attempt and 
surgery success rates among the pub-
lished series. 

Our salvage surgery success rate of 
37% is slightly higher than most other 
series except for the outlier result of 
60% from White and colleagues, which 
pools the results from multiple institu-
tions and is almost exclusively limited 
to patients whose local recurrence ap-
peared to have a good chance of cure 
with transoral robotic surgery.3 It is 
therefore likely that patient selection 
bias explains the relatively high surgery 
success rate in our analysis.

Subgroup Analyses
We attempted to evaluate the influ-

ence of major factors likely to affect the 
chance of successful salvage. The value 
of these analyses is limited by small 
numbers within each subgroup and the 
inability to control for confounding fac-
tors. Given these limitations, we found 
that salvage of a primary-site-alone re-
currence was inversely related to initial 
T stage, but even with an initial stage of 
T4, the chance of successful salvage is 
not 0. 

With only 1 successful salvage in 
patients with a neck recurrence, it is 
not possible for our data to determine 
whether secondary factors, such as ini-
tial N stage or extent of neck recurrence, 
influence the salvage success rate. 

No series, including ours, evaluates 
salvage rate by p16 or HPV status. Our 
guess is that knowing HPV status would 
not change the main findings in our 
study because the number of successful 
salvages was so low and because it is 
likely that recurrence after RT identifies 
a poor prognosis subtype of HPV-asso-
ciated cancer. 

Symptoms Related to Recurrence 
In our study, the great majority 

(84%) of recurrences were symptom-
atic at the time of detection—meaning 
that the patient had reported symptoms 
related to recurrence as a source of spe-
cific concern to the physician. Most 
published series do not report how fre-
quently recurrences were symptomatic, 

so it is difficult to compare our results 
to other groups for our specific study 
population. Follow-up guidelines re-
lated to oropharyngeal cancer from the 
National Comprehensive Cancer Cen-
ter Network (NCCN) state in a footnote 
that “Most recurrences are reported by  
the patient.”17

Overall Survival After Recurrence
The overall survival results in Fig-

ure 1 support the value of attempting 
surgical salvage when it is likely to be 
successful because the great majority 
of patients who are successfully sal-
vaged live many years after the salvage 
surgery (5-year survival approximates 
75%). Another finding is that, when 
patients are not successfully salvaged, 
a substantial percentage of patients live 
for years with palliative management 
(often including chemotherapy and 
additional RT). We interpret the dif-
ference between the “salvage not suc-
cessful” and “salvage not attempted” 
curves to be the result of patient selec-
tion vs. unsuccessful surgery. 

Follow-up Schedule as a Result of 
Findings

The finding that the great majority 
of local-regional recurrences are symp-
tomatic, combined with a low rate of 
successful salvage, questions the value 
of following asymptomatic patients 
frequently when the purpose of fol-
low-up is recurrence detection. It is 
possible that more rigorous follow-up 
programs would detect recurrences ear-
lier such that the salvage success rate 
would be higher, but our data do not 
inform this question. As a result of our 
findings, most of the physicians in our 
program are lengthening the follow-up 
interval to fit with the management of 
treatment-related toxicity. Our usual 
follow-up program is now clinical ex-
amination with CT of the neck and chest 
every 4 months in the first year, every 6 
months for the next 2 years, and annu-
ally thereafter. 
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Conclusions
While our series suggests that re-

current head and neck cancer patients 
have a low success rate with salvage 
therapy, this series represents a hetero-
geneous patient population with a vari-
ety of treatment paradigms. Due to the 
complexity of this patient population, 
a multidisciplinary approach to care is 
recommended with decisions made on a 
patient-specific basis with incorporation 
of the newest treatment modalities.

Based on our finding, we are highly 
selective in the patients for whom we 
recommend a major salvage surgery 
and we explain the basic results of this 
study as part of the consent process 
when a salvage procedure is being of-
fered. We do not have bright-line se-
lection criteria. The main influence of 
our study has been to make it so that we 
do not offer salvage surgery in patients 
with cardiovascular problems that put 
them at high risk for major head and 
neck surgery or in patients with neck 
disease around the carotid that puts 
them at high risk for a vascular compli-
cation from complete tumor resection. 

The finding that the great majority 
of local-regional recurrences are symp-
tomatic, combined with a low rate of 
successful salvage, questions the value 
of following asymptomatic patients 
frequently when the purpose of fol-
low-up is recurrence detection. It is 
possible that more rigorous follow-up 

programs would detect recurrences ear-
lier such that the salvage success rate 
would be higher, but our data do not 
inform this question. As a result of our 
findings, most of the physicians in our 
program are lengthening the follow-up 
interval to fit with the management of 
treatment-related toxicity. Our usual 
follow-up program is now clinical ex-
amination with CT of the neck and 
chest every 4 months in the first year, 
every 6 months for the next 2 years, and 
then annually thereafter. 
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