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Abstract
Background: Recurrent head neck cancer (rHNC) is a known unfavourable prognostic condition.
The purpose of this work was to analyse our rHNC subgroup treated with salvage-intensity
modulated radiation therapy (IMRT) for curable recurrence after initial surgery alone.
Patients: Between 4/2003–9/2008, 44 patients with squamous cell rHNC were referred for IMRT,
mean/median 33/21 (3–144) months after initial surgery. None had prior head neck radiation. 41%
underwent definitive, 59% postoperative IMRT (66–72.6 Gy). 70% had simultaneous chemotherapy.
Methods: Retrospective analysis of the outcome following salvage IMRT in rHNC patients was
performed.
Results: After mean/median 25/21 months (3–67), 22/44 (50%) patients were alive with no disease;
4 (9%) were alive with disease. 18 patients (41%) died of disease. Kaplan Meier 2-year disease
specific survival (DSS), disease free survival (DFS), local and nodal control rates of the cohort were
59/49/56 and 68%, respectively.
Known risk factors (advanced initial pTN, marginal initial resection, multiple recurrences) showed
no significant outcome differences. Risk factors and the presence of macroscopic recurrence gross
tumor volume (rGTV) in oral cavity patients vs others resulted in statistically significantly lower
DSS (30 vs 70% at 2 years, p = 0.03). With respect to the assessed unfavourable outcome following
salvage treatment, numbers needed to treat to avoid one recurrence with initial postoperative
IMRT have, in addition, been calculated.
Conclusion: A low salvage rate of only ~50% at 2 years was found. Calculated numbers of patients
needed to treat with postoperative radiation after initial surgery, in order to avoid recurrence and
tumor-specific death, suggest a rather generous use of adjuvant irradiation, usually with
simultaneous chemotherapy.

Background
In deciding on postoperative irradiation in patients with
head neck cancer (HNC), the risk of recurrence as well as
the results of treatment of a recurrence are the most

important criteria. Local recurrence seems to have an
unfavourable prognosis: there is general accordance in the
literature, that success rates of salvage treatment of recurrent HNC (rHNC) are low. More than 50% of rHNC
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patients who undergo salvage treatment, will die after salvage treatment as a direct consequence of local-regionally
recurrent disease [1-8]. There are, however, divergent data
with respect to the factors, that may influence the prognosis of rHNC following salvage therapy, like initial TN
stages, recurrence TN stages, primary site, recurrence salvage treatment, time to recurrence, site of recurrence, or
resection margins, respectively [1-6,8-10].
The comparability of reported results in the literature is
limited, as examined collectives substantially differ with
respect to initial TN stages, initial as well as recurrence
treatment strategies, or primary site, respectively. Furthermore, the sample size of most reported collectives is
small.
Recent publications report a marked improvement of
local-regional control after intensity modulated radiation
therapy (IMRT) in the initial treatment of HNC [11-18].
We analysed the outcome of our definitively or postoperatively treated IMRT subgroup referred for local or
regional recurrence after initial surgery alone, in order to
evaluate the salvage rate following modern treatment
methods.

Patients
Between 4/2003 and 9/2008, 44 patients with rHNC were
referred for IMRT to the Department of Radiation Oncology, University Hospital Zurich, mean/median 33/21 (3–
144) months after initial surgical treatment. The rHNC
subgroup represents 8% (44/530) of all IMRT patients
who were referred for a curatively intended irradiation of
a squamous cell HNC during the indicated time period.
None of the rHNC patients had prior radiation therapy of
the HN region.
Mean age at diagnosis of rHNC was 64.3 years (35–87).
The male to female ratio was ~2:1 (28 :16). Tumor related
parameters are listed in Table 1a and 1b.
In order to retrospectively assess parameters that could
help to predict outcome following salvage therapy, we
assessed generally accepted prognostic parameters like
early vs more advanced TN stages, histo-pathological
grading, the number of prior recurrences, resection status
(close vs wide margins), diagnosis, and, in addition, the
location of recurrence (nodal vs primary), respectively.

Methods
Several disease related factors were analysed with respect
to their prognostic impact on outcome following salvage
therapy. Considering the small sample size (n = 44), single risk factors were grouped to 'high risk' vs 'low risk' features (Table 2).
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Salvage treatment of rHNC
In 18/44 (41%) rHNC, definitive salvage IMRT was performed, 26 (59%) patients underwent IMRT following
salvage surgery of recurrent primary and/or nodal disease.
All 26 postoperative IMRT patients underwent macroscopically complete salvage surgery (R1-R0), however, in
12/26 patients, the planning computed tomography
(planning-CT) showed already re-grown nodal or local
recurrence gross tumor volume (rGTV). Re-staging and reresection in all but 2 patients have been performed by surgical experts of the associated clinics of maxillofacial or
head neck surgery at the University Hospital Zurich. Restaging was based on clinical examination, histopathological confirmation of the lesions, and computed tomography and/or magnetic resonance imaging and/or positron
emission tomography in all patients. The mean interval
between salvage surgery and postoperative salvage IMRT
was 5 weeks (3–8).

IMRT was performed according to our institutional standard schedules, that are routinely used for IMRT of initial
HNC disease in curative intention: for postoperative IMRT
(+/- systemic therapy), this is 66 Gy in 33 fractions to the
boost volume (5×/week), for definitive IMRT (+/- systemic therapy), schedules with 33× 2.11-2.2 Gy (5×/
week), or 35× 2.0 Gy (5–6×/week), respectively, are used.
Postoperative patients with re-grown rGTV detectable in
the planning computed tomography were treated like the
'definitive IMRT' subgroup (i.e. with tumor doses up to
70–72.6 Gy).
All schedules are based on simultaneously integrated
boost (SIB) delivery [15]. In ~70%, simultaneous systemic
therapy was given (in 27/44 cisplatin (40 mg/m2/w), in
3/44 erbitux (3–6 cycles: 1×400 mg/m2 and 2–5×250 mg/
m2/w; indications: contraindications against cisplatin,
intolerance of cisplatin).
Statistics
Actuarial survival data were calculated using Kaplan-Meier
curves implemented in StatView® (Version 4.5). p values <
0.05 were considered statistically significant.

Results
After mean/median 25/21 months (3–67) following salvage IMRT, 22/44 patients (50%) were alive with no evidence of disease when last seen; 4 (9%) were alive with
disease, respectively. 18 patients (41%) died from disease
mean 9.8 months (1.3–29) after salvage treatment. Disease specific survival (DSS), disease free survival (DFS),
local and nodal control rates of the entire cohort following IMRT were 59/49/56 and 68% at 2 years, respectively
(calculated using Kaplan-Meier survival curves, Figure 1).
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Table 1:

a Tumor related parameters
Parameters

n (%)

Diagnosis
oral cavity
glottic
lateral oropharynx
sinonasal
skin

29 (66)
8 (18)
4 (9)
2 (5)
1 (2)

wide (>2 mm, RO)
marginal (R1)
intralesional (R2)
unknown

13
16
0
15

pT1
pT2
pT3
pT4
unknown

14
23
1
3
3

N0
N1
N2a/b
N2c
unknown

26
5
9
2
2

G1
G2
G3
unknown

6
15
12
11

G1
G2
G3
unknown

2
21
11
10

1st
2nd
3rd
4th

31
8
4
1

nodal
mucosal
nodal and mucosal

14
16
14

initial resection

initial pT

initial p/cN

initial grading

grading recurrence

No. recurrence

site of recurrence

Tumor characteristics in 44 patients referred for recurred squamous cell carcinoma of the head neck (rHNC).
b Tumor related parameters
rTN

rN0

rN1

rN2ab

N2c

Total

rT0

0

4

5

5

14
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Table 1: (Continued)

rT1
rT2
rT3
rT4
rT?

1
1
0
18
0

0
0
1
2
0

0
1
0
3
1

1
1
0
0
0

2
3
1
23
1

Total

20

7

10

7

44

Recurrence stages (rTN) of the 44 assessed patients. 23/44 (52%) presented with rT4 stage.

Known unfavourable factors per se, like advanced initial
pTN stages (n = 13), initial marginal resection (R1, n =
16), or >1 recurrence prior to salvage radiation (n = 13),
did not result in statistically significant outcome differences. The combination of these factors ('high risk ', Table
2), as well as presence of visible recurrence gross tumor
volume (rGTV) in the planning CT (n = 30), were tendentially unfavourable predictors for DSS or DFS (p ~0.1
each).
Significant statistical 2-year local control (LC) rates and
DSS differences were found for 'high risk profile' OCC
patients (risks as listed in Table 2) with measurable rGTV
(n = 14) vs others (n = 30; 30 vs 60% (p = 0.05), and 30
vs 70%, p = 0.03).
The site of recurrence (nodal (n = 14) vs mucosal (i.e. primary site) +/- nodal (n = 30)) showed a non- significant
DSS difference in favour of patients with nodal recurrence
only (~80 vs ~40% at 2 years, Figure 2).
Kaplan Meyer 2-year DFS/DSS rates did not differ for rT02rN0-2b vs rT3-4rN0-2c or rT0-2 vs rT3-4, or rN stages, or
primary vs postoperative salvage IMRT, respectively.
The potential impact of concomitant systemic therapy
could not be evaluated based on this small series with different local treatment approaches (Table 3).

Discussion
- Outcome following salvage treatment
The presented cohort was fairly homogeneous with
respect to the previous surgical treatment and performed

IMRT with 66–72.6 Gy, respectively. As expected, at the
time of primary surgery, the majority of patients presented
with an early stage of cancer (32/44 </= pT2N2a (73%), 5
unknown).
Limitations of the study are the small sample size and
short follow up; however, the number of re-recurrent
events was high with 18 local, 14 nodal, and 4 distant failures (36 events in 22 patients), that mostly occurred during the first year post salvage therapy (33/36, 92%).
2-year DSS and local control following salvage treatment
in the entire collective were as low as ~50% (Figure 1),
comparable to the outcome in our IMRT patients treated
with primary radio-chemotherapy for a very large initial
primary GTV of >70cc [19]. The presented outcome after
definitive as well as postoperative salvage IMRT confirms
reported general re-recurrence rates after salvage radiation
therapy in non-IMRT cohorts [1-8].
Inferior salvage outcome in recurred OCC primaries is
reported from other centres [2,4]. The combination of initial 'high risk' profile plus measurable rGTV in OCC
revealed to be a particularly unfavourable prognostic constellation with respect to DSS, DFS and local control in
our cohort; the collective is too small yet to perform analyses according to the different diagnoses, although there is
already a tendency to inferior outcome for OCC – in
accordance to the formerly reported inferior outcome of
OCC vs other entities in the initial treatment setting [20].
Non-OCC patients with widely resected early stage initial
disease, that underwent macroscopically radical salvage
surgery and postoperative IMRT for a first recurrence (n =

Table 2: Patients grouped according to risk parameters

Parameters
initial pTN
initial resection
initial grading (G)
No. of recurrence
patients (n)

low risk (n)

high risk (n)

</=pT2N0 or T1N0-2b (14)
and R0 (6) or unknown (8)
and G1-2 (7) or unknown (6)
and all 1st (14)

>pT2N0 (14)
and/or R1 (16)
and any G
any 1st (17) or (2nd–4th (13)

32% (14)

68% (30)

Grouped 'low' vs 'high' risk parameters in the assessed cohort.
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Cum. Survival

.8
.6

LC

.4

DSS

.2
0
0
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40
months
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70

Local
Figure
control
1
(LC) and disease specific survival (DSS) in 44 patients treated with IMRT for recurred HNC (rHNC)
Local control (LC) and disease specific survival (DSS) in 44 patients treated with IMRT for recurred HNC (rHNC).

1
3/14 nodal rHNC

Cum. Survival

.8
.6
.4

16/30 mucosal +/- nodal rHNC
.2
DSS

NS

0
0

10

20

30

40
months

50

60

70

recurrence
Disease
Figure
2specific survival (DSS) following salvage IMRT for isolated nodal recurrence vs mocosal (i.e. primary tumor) +/- nodal
Disease specific survival (DSS) following salvage IMRT for isolated nodal recurrence vs mocosal (i.e. primary tumor) +/- nodal
recurrence.
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Table 3: Patients listed according to the performed different treatment modalities

Treatment modality

n

failures after salvage treatment (22/44)

Biopsy only + IMRT
Biopsy only + IMRT + Cisplatin (10) or Erbitux (3)

5
13

3 of 5
8 of 13

R0-1 resection + IMRT
R0-1 resection + IMRT + Cisplatin

3
11

0 of 3
5 of 11

R0-1 resection with GTV in Pl-CT + IMRT
R0-1 resection with GTV in Pl-CT + IMRT + Cisplatin

4
8

3 of 4
3 of 8

All 44 rHNC patients, analysed according to the performed salvage treatment modalities. The numbers per treatment modality arm are too small
to draw reliable conclusions with respect to the impact of concomitant chemotherapy.
Pl-CT: Planning-computed tomography

14), represented a favourable rHNC subgroup with ~70%
DSS at 2 years.
Definitive salvage radiation has been reported less effective than salvage surgery +/- postoperative radiation by
several other authors [2,3,8,21]. Our results showed no
significant difference, likely due to the small samples with
even re-grown gross tumor volumes in 12 of 26 operated
patients.
The tendency to an outcome difference between nodal vs
mucosal (i.e. primary) +/- nodal recurrence (Figure 2, p =
0.03) may confirm results by Regine et al [1]. These
authors analysed 31 rHNC patients with surgically treated
initial lesions, and found significant differences in local
control (p = 0.001) and DSS (p = 0.0001) in favour to
nodal only recurrences (n = 13).
- Numbers needed to treat to avoid recurrence
With respect to the assessed unfavourable outcome of
rHNC following postoperative or definitive salvage IMRT,
avoidance of recurrence becomes more meaningful. In

order to estimate the number needed to treat (NNT) to
avoid one recurrence with postoperative IMRT in the initial situation, NNTs have been approximatively calculated
from the here presented data (Table 4). Calculations
based on the presented recurrence rate of 50% following
salvage treatment (row 'cure rate' in the table). For initial
situations with estimated ~10% loco-regional failure rate,
an about 10% distant spread probability was provided,
for situations with a higher loco-regional failure rate of
~30%, a higher rate of ~20% distant spread was estimated
('100-10' vs '100-20 patients', first row in the table). The
estimated loco-regional recurrence rate bases on own data
on our postoperatively IMRT-treated patient cohort [16].
For favourable initial pT1-2N0M0 stage patients, recurrence rates of ~10–20% and more are reported in recent
surgical literature [21-24]. Provided an accepted recurrence rate of ~10%, most early stage HNC patients should,
in consequence, undergo initial postoperative radiation.
The calculated NNT are, – considering also the improved
treatment tolerance following IMRT [15,25-28]-, suggestive for initial postoperative IMRT in most early stage

Table 4: Numbers needed to treat (NNT)

N patients

treatment

estimated loco-reg RR (examples)

nR

n treated R

cure rate R (n)

survival (n)

NNT

100
100
100 – 10 M+
100 – 10 M+
100
100
100 – 20 M+
100 – 20 M+

OP only
postop RT
OP only
postop RT
OP only
postop RT
OP only
postop RT

10%
5%
10%
5%
30%
15%
30%
15%

10
0.5
10
0.5
30
5
30
5

10
0.5
10
0.5
30
5
30
5

50% (5)
50% (0.25)
50% (5)
50% (0.25)
50% (15)
50% (2.5)
50% (15)
50% (2.5)

95% (95)
99.75% (99.75)
85% (85)
89.75% (89.75)
85% (85)
97.5% (97.5)
65% (65)
77.5% (77.5)

21
21
8
8

Estimated numbers needed to treat (NNT), calculated for two populations with an estimated risk for recurrence (RR) of 10% (white) or 30%
(grey), respectively (RR of 5% in postoperative IMRT cohorts has been derived from the own postoperative IMRT pT1-2 -fraction [16]). The
calculations were performed each with and without considering the distant metastasis (M+) fraction; the percentage of M+ was based on the
observed M+ rate in the own IMRT population; with higher local-regional risk (e.g. 30%), the M+ rate is usually also expected increasing (e.g. ~20%).
This data suggest the generous indication for postoperative IMRT in initial situations with estimated RR exceeding ~10–15%.
n treated R: number of treated recurrences (idealised value, as not all rHNC patients can undergo salvage treatment with curative intention
[6,8,29]).
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HNC (except of glottic tumors), especially in OCC primaries.

11.

Conclusion

12.

A low DSS rate of only 50% at 2 years following primary
or postoperative salvage IMRT has been assessed. Based
on the calculated NNT, we recommend initial postoperative irradiation +/- chemotherapy, if the estimated risk of
local-regional recurrence after initial surgery alone
exceeds ~10%.

13.
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17.
18.

19.

Competing interests
The authors declare that they have no competing interests.
20.

Authors' contributions
GS and CG drafted the manuscript/design of the study,
performed the statistical analysis; GC, KWG and GS read
and approved the final manuscript. GS and CG are
responsible for the clinical IMRT program at the Department of Radiation Oncology, University Hospital Zurich.

21.
22.
23.

References
1.

2.

3.
4.

5.

6.
7.
8.
9.

10.

Regine WF, Valentino J, Patel P, Sloan DA, Mohiuddin M, Kenady DE:
Efficacy of postoperative radiation therapy for recurrent
squamous cell carcinoma of the head and neck. Int J Radiat
Oncol Biol Phys 1997, 39:297-302.
Regine WF, Valentino J, Sloan DA, et al.: Postoperative radiation
therapy for primary vs. recurrent squamous cell carcinoma
of the head and neck: results of a comparative analysis. Head
Neck 1999, 21:554-9.
Wong LY, Wei WI, Lam LK, Yuen AP: Salvage of recurrent head
and neck squamous cell carcinoma after primary curative
surgery. Head Neck 2003, 25:953-9.
Goodwin WJ Jr: Salvage surgery for patients with recurrent
squamous cell carcinoma of the upper aerodigestive tract:
when do the ends justify the means? Laryngoscope 2000,
110:1-18.
Kim AJ, Suh JD, Sercarz JA, et al.: Salvage surgery with free flap
reconstruction: factors affecting outcome after treatment of
recurrent head and neck squamous carcinoma. Laryngoscope
2007, 117:1019-23.
Schwartz GJ, Mehta RH, Wenig BL, Shaligram C, Portugal LG: Salvage treatment for recurrent squamous cell carcinoma of
the oral cavity. Head Neck 2000, 22:34-41.
Specenier PM, Vermorken JB: Recurrent head and neck cancer:
current treatment and future prospects. Expert Rev Anticancer
Ther 2008, 8:375-91.
Ord RA, Kolokythas A, Reynolds MA: Surgical salvage for local
and regional recurrence in oral cancer. J Oral Maxillofac Surg
2006, 64:1409-14.
Gleich LL, Ryzenman J, Gluckman JL, Wilson KM, Barrett WL, Redmond KP: Recurrent advanced (T3 or T4) head and neck squamous cell carcinoma: is salvage possible? Arch Otolaryngol Head
Neck Surg 2004, 130:35-8.
Jones KR, Lodge-Rigal RD, Reddick RL, Tudor GE, Shockley WW:
Prognostic factors in the recurrence of stage I and II squamous cell cancer of the oral cavity. Arch Otolaryngol Head Neck
Surg 1992, 118:483-5.

24.

25.

26.
27.

28.

29.

Eisbruch A, Marsh LH, Dawson LA, et al.: Recurrences near base
of skull after IMRT for head-and-neck cancer: implications
for target delineation in high neck and for parotid gland sparing. Int J Radiat Oncol Biol Phys 2004, 59:28-42.
Lee N, Xia P, Quivey JM, et al.: Intensity-modulated radiotherapy
in the treatment of nasopharyngeal carcinoma: an update of
the UCSF experience. Int J Radiat Oncol Biol Phys 2002, 53:12-22.
Studer G, Lutolf UM, Davis JB, Glanzmann C: IMRT in hypopharyngeal tumors. Strahlenther Onkol 2006, 182:331-5.
Studer G, Luetolf UM, Glanzmann C: Locoregional failure analysis
in head-and-neck cancer patients treated with IMRT. Strahlenther Onkol 2007, 183:417-23. discussion 424–5.
Studer G, Huguenin PU, Davis JB, Kunz G, Lutolf UM, Glanzmann C:
IMRT using simultaneously integrated boost (SIB) in head
and neck cancer patients. Radiat Oncol 2006, 1:7.
Studer G, Furrer K, Davis BJ, et al.: Postoperative IMRT in head
and neck cancer. Radiat Oncol 2006, 1:40.
Chao KS, Ozyigit G, Blanco AI, et al.: Intensity-modulated radiation therapy for oropharyngeal carcinoma: impact of tumor
volume. Int J Radiat Oncol Biol Phys 2004, 59:43-50.
de Arruda FF, Puri DR, Zhung J, et al.: Intensity-modulated radiation therapy for the treatment of oropharyngeal carcinoma:
the Memorial Sloan-Kettering Cancer Center experience.
Int J Radiat Oncol Biol Phys 2006, 64:363-73.
Studer G, Lutolf UM, El-Bassiouni M, Rousson V, Glanzmann C: Volumetric staging (VS) is superior to TNM and AJCC staging
in predicting outcome of head and neck cancer treated with
IMRT. Acta Oncol 2007, 46:386-94.
Studer G, Zwahlen RA, Graetz KW, Davis BJ, Glanzmann C: IMRT
in oral cavity cancer. Radiat Oncol 2007, 2:16.
Koo BS, Lim YC, Lee JS, Choi EC: Recurrence and salvage treatment of squamous cell carcinoma of the oral cavity. Oral
Oncol 2006, 42:789-94.
Carvalho AL, Magrin J, Kowalski LP: Sites of recurrence in oral
and oropharyngeal cancers according to the treatment
approach. Oral Dis 2003, 9:112-8.
Huang SF, Kang CJ, Lin CY, et al.: Neck treatment of patients
with early stage oral tongue cancer: comparison between
observation, supraomohyoid dissection, and extended dissection. Cancer 2008, 112:1066-75.
Capote A, Escorial V, Munoz-Guerra MF, Rodriguez-Campo FJ,
Gamallo C, Naval L: Elective neck dissection in early-stage oral
squamous cell carcinoma – does it influence recurrence and
survival? Head Neck 2007, 29:3-11.
Studer G, Studer SP, Zwahlen RA, et al.: Osteoradionecrosis of the
mandible: minimized risk profile following intensity-modulated radiation therapy (IMRT). Strahlenther Onkol 2006,
182:283-8.
Studer G, Graetz KW, Glanzmann C: Lack of osteoradionecrosis
of the mandible after IMRT. Int J Radiat Oncol Biol Phys 2007 in
press.
Eisbruch A, Ship JA, Dawson LA, et al.: Salivary gland sparing and
improved target irradiation by conformal and intensity modulated irradiation of head and neck cancer. World J Surg 2003,
27:832-7.
Ben-David MA, Diamante M, Radawski JD, et al.: Lack of osteoradionecrosis of the mandible after intensity-modulated radiotherapy for head and neck cancer: likely contributions of
both dental care and improved dose distributions. Int J Radiat
Oncol Biol Phys 2007, 68:396-402.
Kowalski LP: Results of salvage treatment of the neck in
patients with oral cancer. Arch Otolaryngol Head Neck Surg 2002,
128:58-62.

Page 7 of 7
(page number not for citation purposes)

