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Purpose
We wanted to evaluate the role of postoperative chemoradiotherapy (CRT) for patients
with locally advanced squamous cell carcinoma of the head and neck (SCCHN).

Materials and Methods
From March 1993 to July 2008, 101 patients with advanced SCCHN and who had 
undergone macroscopically complete resection were enrolled. Survival and the 
cumulative incidence of local or regional relapse, metastasis, and acute toxicity were
analyzed.

Results
There was a marginally significant difference of disease-free survival at five years in
favor of the CRT arm (51.3% vs. 41.8%, respectively; p=0.10). However, there was
no significant difference in overall survival between the two treatment arms (p=0.20).
The rate of locoregional failure only for the radiotherapy arm was significantly higher
than that for the CRT arm (23.2% vs. 4.4%, respectively; p=0.01). The incidence of
grade 3 or 4 hematologic toxicity was significantly higher in the CRT arm than that in
the radiotherapy arm (37.7% vs. 1.7%, respectively; p=0.01). In CRT arm, early 
mortality group within 1 year had low performance status and old age over sixty com-
pared with those of the others.

Conclusion
After curative-intent surgery, adjuvant CRT is more effective in locoregional tumor
control than radiotherapy alone for patients with advanced SCCHN. However, 
compared with radiotherapy alone, this combined modality treatment had no survival
benefit, and was significantly associated with increased toxicity. Thus, patients with
low performance status and old age must be cautious in selection of toxic trimodality
treatment.
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Adjuvant Postoperative Radiotherapy with or without Chemotherapy for 
Locally Advanced Squamous Cell Carcinoma of the Head and Neck: 
The Importance of Patient Selection for the Postoperative Chemoradiotherapy

Introduction

Approximately 600,000 patients worldwide are newly 
diagnosed every year with squamous cell carcinoma of the
head and neck (SCCHN). Nearly 60% of this population
presents with locally advanced, but nonmetastatic disease.
Until recently, primary surgery for locally advanced SCCHN
was traditionally followed by postoperative radiotherapy
(RT) in most institutions. Despite such a relatively aggressive

bimodality treatment, the prognosis of locally advanced
SCCHN is poor, and this approach yielded locoregional 
recurrence, distant metastasis and 5-year survival rates of
30%, 25%, and 40%, respectively [1,2]. Consequently, some
physicians have wondered if even more intensive treatment
would improve the outcome. The role of chemotherapy for
patients who have received primary resection and postoper-
ative RT has been extensively studied. The Intergroup Study
0034 evaluated the issue of postoperative chemotherapy in
a trial that randomized patients after surgery to three 21-day
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cycles of sequential cisplatin and 5-fluorouracil followed by
RT vs. RT alone. However, there was no significant improve-
ment of locoregional control or overall survival (OS) associ-
ated with the use of chemotherapy [3].

In contrast to the use of sequential chemotherapy and RT,
the European Organization for Research and Treatment of
Cancer (EORTC) and the Radiation Therapy Oncology
Group (RTOG) published the results of two randomized 
trials (EORTC trial no. 22931 and RTOG trial no. 9501) that
evaluated the role of concomitant chemotherapy and radia-
tion therapy in the postoperative setting for the patients with 
locally advanced SCCHN [4,5]. Both trials demonstrated that
as compared with postoperative radiation alone, adjuvant
chemoradiotherapy (CRT) was more efficacious in terms of
locoregional control and disease-free survival (DFS). 
However, there was some discordance between the trials in
terms of OS: the EORTC study revealed a highly significant
difference in OS, whereas the RTOG trial showed only 
marginal improvement of OS. For patients with SCCHN, the
major risk factors for local or regional relapse are extra-
capsular spread of disease and a microscopically involved
resection margin, and the minor risk factors are a pathologic
tumor stage of III or higher, two or more involved lymph
nodes, level IV/V lymph node metastasis in the patients with
oral cavity cancer and perineural invasion or vascular 
embolism [6,7]. Since some randomized trials have reported
the superiority of postoperative CRT as compared with 
postoperative RT alone, our institution adopted postopera-
tive CRT as the adjuvant standard treatment for patients with 
locally advanced or high-risk SCCHN, and now we report
the retrospective and comparative results of postoperative
RT and CRT.

Materials and Methods

1. Patient population

From March 1993 to July 2008, 108 patients who had 
undergone macroscopically complete resection at Seoul St.
Mary’s Hospital, Seoul, Republic of Korea were enrolled in
this study. However, 7 patients were excluded from the
study because five patients did not finish RT as scheduled
due to the treatment toxicities, and two patients were proven
to have lung metastases during the course of RT. Thus, 
remaining 101 patients were finally analyzed in this study.

They had histologically proven squamous cell carcinoma
arising from the oral cavity, oropharynx, hypopharynx, or
larynx, with a tumor stage of pT3 or pT4 and any nodal stage
(N), or a tumor stage of T1 or T2 with a nodal stage of 2 or 3
and no distant metastasis (M0). The patients with stage T1

or T2 and N0 or N1 and who had unfavorable pathological
findings (extranodal spread, positive resection margins, 
perineural involvement, or vascular tumor embolism) were
also eligible, as were those patients with oral cavity or
oropharyngeal tumors with involved lymph nodes at level
IV or V. The patients who had a history of invasive or 
synchronous cancer (except nonmelanoma skin cancer),
those who had previously received chemotherapy, those
who had incomplete treatment or those who had recurred
were excluded from the study. This study was approved by
the institutional review boards of our institution.

The distribution of postoperative treatment modality was
different according to the treatment period in our study. 
Between 1993 and 2000, 30 patients have received postoper-
ative RT, and only one patient has received postoperative
CRT. Between 2001 and 2004, 14 patients have received post-
operative RT, and 10 patients have received postoperative
CRT, and between 2005 and 2008, 12 patients have received
postoperative RT and 34 patients have received postopera-
tive CRT in our study. RT alone was applied to almost all 
patients who were treated early in the current study since
the standard adjuvant treatment was postoperative RT alone
at that time. However, after the EORTC and RTOG report
(May 2004), cisplatin-based CRT was more frequently done
as an adjuvant treatment option. 

2. Surgery and pathology review

All the included patients underwent an operation with a
curative-intent by one single, very skillful head and neck 
surgeon. If the tumor was within 5 mm of the surgical 
margins, the resection margin was considered to be close.
The pathologic reports were reviewed by pathologists who
had specialized in head and neck pathology.

3. Radiotherapy

All the included patients received postoperative RT that
consisted of conventionally fractionated doses of 1.8 to 2 Gy
each in five weekly sessions. The treatments were conducted
on linear accelerators of 6 to 10 MV with conventional isocen-
tric techniques, which irradiated the upper neck with 2 
bilateral portals and the lower neck with one anterior portal.

A large volume encompassing the primary site and all the
draining lymph nodes at risk received a dose of 50 to 55 Gy.
Regions that had an inadequate resection margin, extra-
capsular nodal spread or the initially involved lymph node
area were boosted up to 65 Gy. The dose to the spinal cord
was limited to 45 Gy. Between 1993 and 2000, patients 
received two-dimensional RT, and after 2000, they received
three-dimensional RT.
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Table 1. Patient and tumor characteristics (n=101)

Characteristic RT arm (n=56) CRT arm (n=45) p-value

Gender 0.40
Male 54 (96.4) 41 (91.1)
Female 2 (3.6) 4 (8.9)

Median age (yr) 58 56
Tumor stage 0.25

T1 2 (3.6) 3 (6.7)
T2 28 (50.0) 18 (40.0)
T3 8 (14.3) 13 (28.9)
T4 18 (32.1) 11 (24.4)

Nodal stage 0.03
N0 6 (10.7) 2 (4.5)
N1 14 (25.0) 1 (2.2)
N2 35 (62.5) 42 (93.3)
N3 1 (1.8) 0 (0)

Resection margin 0.07
Negative 28 (50.0) 15 (33.3)
Close 15 (26.8) 18 (40.0)
Positive 7 (12.5) 12 (26.7)
Unknown 6 (10.7) 0 (0)

Tumor differentiation 0.58
Well differentiated 16 (28.6) 9 (20.0)
Moderately differentiated 36 (64.3) 33 (73.3)
Poorly differentiated 3 (5.4) 2 (4.5)
Unknown 1 (1.7) 1 (2.2)

Extracapsular spread 0.22
Negative 14 (25.0) 15 (33.3)
Positive 17 (30.4) 30 (66.7)
Unknown 25 (44.6) 0 (0)

Vascular invasion 0.63
Negative 42 (75.0) 36 (80.0)
Positive 14 (25.0) 9 (20.0)

Perineural invasion 0.90
Negative 41 (73.2) 34 (75.6)
Positive 13 (23.2) 11 (24.4)
Unknown 2 (3.6) 0 (0)

Performance status 0.38
ECOG 0 2 (3.6) 1 (2.2)
ECOG 1 50 (89.3) 37 (82.2)
ECOG 2 4 (7.1) 7 (15.6)

Primary tumor site 0.39
Oral cavity 16 (28.6) 11 (24.4)
Oropharynx 14 (25.0) 17 (37.8)
Hypopharynx 11 (19.6) 10 (22.2)
Larynx 15 (26.8) 7 (15.6) 

Values are presented as number (%). RT, radiotherapy; CRT, chemoradiotherapy; ECOG, Eastern Cooperative Oncology Group.
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4. Chemotherapy

The patients received chemotherapy that consisted of 100
mg cisplatin/m2 of body-surface area on days 1, 22, and 43
of the course of RT or weekly 30 mg cisplatin/m2 of body-
surface area. The patients received prophylactic hydration
and antiemetic agents. If patients were expected to have 
nutritional problems, then percutaneous gastrostomy or a
Levine tube (L-tube) was recommended for nutritional 
support of the patients. 

5. Statistical analyses

The primary end points were the differences of OS and
DFS between the RT arm and the CRT arm. OS was defined
as the time from RT to death from any cause. DFS was 
defined as the time from RT to any type of recurrence or
death from any cause. Both end points were estimated by
means of the Kaplan-Meier method, and the treatment arms
were compared by the log-rank test. The cumulative 
incidence of local or regional relapse, metastasis, secondary
primary tumors and acute adverse effects were analyzed as
secondary end points, and these were compared by the 
chi-square test. The early radiation morbidity scoring scheme
of the RTOG and the EORTC was used to assess early 
adverse effects [8]. We investigated prognostic factors such

as the primary tumor site, pT and pN stage, performance 
status, extracapsular spread, perineural invasion, lympho-
vascular invasion, resection margin status, interval between
RT and surgery, and treatment era which could be associated
with OS of the included patients by using Cox proportional
hazard ratio model. 

Results

1. Characteristics of the patients

Between March 1993, and July 2008, 101 patients who were
diagnosed as having locally advanced SCCHN were 
enrolled. Of these 101 patients, 95 (94%) were men. The 
median ages were 58 years in the RT arm and 56 years in the
CRT arm. The primary tumor sites consisted of the orophar-
ynx (31), oral cavity (27), hypopharynx (21), and larynx (22).
The baseline characteristics of the two arms were similar and
well-balanced, even if this study was not a randomized-
controlled study, except that the CRT arm had a more 
aggressive nodal stage (Table 1).
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Fig. 1. The Kaplan-Meier estimates of disease-free 
survival (DFS) at five years were 41.8% in the radiotherapy
(RT) arm and 51.3% in the chemoradiotherapy (CRT) arm,
respectively. There was a marginal difference in DFS in
favor of the CRT group.
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Fig. 2. The Kaplan-Meier estimates of overall survival
(OS) at five years were 47.2% in the radiotherapy (RT)
group and 63.2% in the combined therapy group, respec-
tively. However, there was no significant difference in OS
between two treatment arms. CRT, chemoradiotherapy.
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2. Treatment and compliance with chemotherapy

The mean radiation dose was 61.4 Gy in the RT arm and
62.8 Gy in the CRT arm, respectively, and the difference was
not significant on the t-test (p=0.13). The median duration of
the treatment period was similar between the two arms (RT
arm, 51 days; CRT arm, 50 days). In the CRT arm, 6 (13.3%)
of 45 patients received three cycles of cisplatin, 100 mg/m2

at three-week intervals without interruption, and 39 (86.7%)
of 45 patients received weekly-scheduled cisplatin, 30
mg/m2 with 32 (82%) patients receiving the full dose of
weekly cisplatin without interruption. Ten patients in the
CRT arm had undergone percutaneous gastrostomy and 2
patients in the CRT arm had L-tube feeding for nutritional
support.

3. DFS and OS

At the median follow-up time of 65 months, the estimated
rates of DFS and OS at 5 years in all patients were 47.5% and
51.8%, respectively. The mean follow-up time of the CRT arm
was significantly longer than that of the RT arm (52.3 months
vs. 78.2 months; p＜0.01). A total of 51 patients died (36 in
the RT arm and 14 in the CRT arm). The Kaplan-Meier 
estimates of DFS at five years were 41.8% in the RT arm and
51.3% in the CRT arm (Fig. 1). There was a marginally 
significant difference in DFS in favor of the CRT arm
(p=0.10). The Kaplan-Meier estimates of OS at five years
were 47.2% in the RT arm and 63.2% in the CRT arm (Fig. 2).

However, there was no significant difference in OS between
the two treatment arms (p=0.20).

4. Failure patterns

Table 2 shows the failure patterns of the treatment arms.
There were 37 failures (25 in the RT arm and 12 in the CRT
arm). Nearly all of the recurrences occurred within 24
months of diagnosis. The rate of locoregional failure only for
the RT arm was significantly higher than that of the CRT arm
(23.2% vs. 4.4%, respectively; p=0.01). The rate of distant
metastasis only was not significantly different between the
two treatment arms (14.2% in the RT arm and 6.6% in the
CRT arm, p=0.32).

5. Treatment toxicities

Table 3 shows the acute treatment toxicities of the treat-
ment arms. The incidence of grade 3 or 4 hematologic toxicity
was significantly higher in the CRT arm than that in the RT
arm (37.7% vs. 1.7%, respectively; p=0.01). Grade 3 or 4 
nausea and vomiting did not occur in the RT arm. However,
2 patients in the CRT arm experienced severe nausea and
vomiting. There was no significant difference in skin prob-
lems, mucositis and xerostomia between the two treatment
arms in our study. There were two cases of septic shock and
one case of severe aspiration pneumonia in the CRT arm, and
they were all dead within 3 months after chemoradiation.

Table 2. Failure pattern and second primary cancer (n=101)

Characteristic RT arm (n=56) CRT arm (n=45) p-value

Locoregional only 13 2 0.01
Distant only 8 3 0.32
Locoregional and distant 4 7 0.21
Second primary cancer 4 0 0.12

RT, radiotherapy; CRT, chemoradiotherapy.

Table 3. Acute treatment toxicities (n=101)

Values are presented as number (%). RT, radiotherapy; CRT, chemoradiotherapy.

RT arm (n=56) CRT arm (n=45)
Toxicity

Grade 1-2 Grade 3-4 Grade 1-2 Grade 3-4
p-value

Hematologic 23 (41.0) 1 (1.7) 25 (55.5) 17 (37.7) 0.01
Nausea/Vomiting 6 (10.7) 0 (0) 11 (22.2) 2 (4.4) 0.08
Skin 29 (51.7) 1 (1.7) 16 (35.5) 2 (4.4) 0.38
Mucositis 40 (71.4) 11 (19.6) 25 (55.5) 14 (31.1) 0.21
Xerostomia 36 (64.2) 4 (7.1) 20 (44.4) 7 (15.5) 0.14
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However, there was no septic shock or severe aspiration
pneumonia in the RT arm. Four patients in the RT arm had
second primary cancers during their follow-up periods.
Three cases of non-small cell lung cancer occurred 26, 48, and
61 months, and one case of esophageal cancer occurred 39
months after the completion of RT.

6. Prognostic factors associated with OS

We analyzed the prognostic factors such as the perform-
ance status, resection margin, lymphovascular invasion, 
perineural invasion, pT and pN stage, extracapsular exten-
sion, interval between RT and surgery, and treatment era

Table 4. Univariate and multivariate analyses of factors associated with survival

Characteristic No. Five-year Univariate analysis Adjusted odds Multivariate analysis
of patients survival (%) (p-value) ratio (95% CI) (p-value)

Performance status 0.01 0.01
ECOG 0-1 90 60.5 1.00a)

ECOG 2 11 24.2 13.30 (4.05-43.70)
Resection margin status 0.44 0.61

Negative 19 56.7 1.00a)

Positive 76 58.4 1.12 (0.72-1.73)
Lymphovascular invasion 0.03 0.04

Negative 78 60.9 1.00a)

Positive 23 35.2 2.50 (1.00-6.25)
Perineural invasion 0.16 0.95

Negative 75 62.5 1.00a)

Positive 24 42.2 1.03 (0.36-2.89)
T stage 0.01 0.09

T1-2 51 67.0 1.00a)

T3-4 50 46.1 2.12 (0.87-5.14)
N stage 0.51 0.51

N0-1 23 62.6 1.00a)

N2-3 78 54.4 1.51 (0.43-5.26)
Extracapsular extension 0.17 0.27

Negative 29 68.0 1.00a)

Positive 47 52.4 1.78 (0.63-5.00)
Radiation-operation interval (wk) 0.09
≤6 62 63.3 1.00a) 0.22
＞6 39 46.8 2.04 (0.93-4.98)

Treatment era (yr)
1993-2004 55 51.2 1.00a) 0.32
2005-2008 46 59.8 0.76 (0.45-2.12)

CI, confidence interval; ECOG, Eastern Cooperative Oncology Group. a)Reference.

Table 5. Characteristics of the early mortality group within 1 year in the CRT arm (n=45)

Characteristic Early mortality group (n=12) Others (n=33) p-value

Age (yr) 0.03
0-60 7 (20.0) 28 (80.0)
＞60 5 (50.0) 5 (50.0)

PS 0.01
ECOG 0-1 7 (18.4) 31 (81.6)
ECOG 2 5 (71.4) 2 (28.6)

Values are presented as number (%). CRT, chemoradiotherapy; PS, performance status; ECOG, Eastern Cooperative Oncology
Group.
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which could be associated with OS of the patients. Perform-
ance status (p=0.01), lymphovascular tumor invasion
(p=0.03), and T stage (p=0.01) were significant prognostic 
factors associated with OS on the univariate analyses (Table
4). Additional multivariate analyses confirmed that only 
performance status (p=0.01) and lymphovascular tumor 
invasion (p=0.04) were significant prognostic factors associ-
ated with OS. In CRT arm, nearly all of the deaths occurred
within 2 year of the diagnosis, and 12 patients were dead
early during the first year of follow-up. Low performance
status (p=0.01) and old age (p=0.03) over sixty were signifi-
cant prognostic factors for the early death within 1 year
(Table 5).

Discussion

For various reasons, the management of advanced head
and neck cancer poses a significant challenge to physicians
and to society as a whole. This disease tends to occur in the
socio-economically deprived portion of the population, and
comorbidities such as cardio-vascular disease and chronic
obstructive airway disease are frequent in this population
due to the pervasive damage from tobacco usage [9-11]. 
Before the EORTC report, the standard of care for locally 
advanced SCCHN was total resection of all visible and 
palpable disease, followed by adjuvant RT [2]. Yet the 5-year 
cumulative incidence of local or regional relapse was higher
than 30% and the 5-year rate of OS was generally lower than
50%. The care of advanced SCCHN has gradually evolved
from curative surgery as the mainstay of treatment to RT as
the principal treatment. Thereafter, additional effectiveness
has been observed with administering altered-fractionation
RT (i.e., accelerated fractionation or hyperfractionated RT)
and with RT combined with chemotherapy. Local or regional
relapse is the most common form of treatment failure. Thus,
various strategies have been proposed to improve the 
outcome among patients who have resectable and locally 
advanced SCCHN [12-14]. One strategy to improve the 
outcome is to intensify the effect of postoperative RT by 
combining it with chemotherapy such as cisplain. Cisplatin
has been used in the treatment of SCCHN since the early
1970s. This material has proved to have a radiosensitizing 
effect, whether it is given in small weekly doses or in higher
doses (100 mg/m2) every three weeks (days 1, 22, and 43 
during RT) [15,16]. The EORTC conducted a large scale trial
to verify the effects of postoperative concurrent RT and
chemotherapy in patients with high-risk SCCHN, and they
detected a 11% increase in the rate of progression free 
survival (36% to 47% at five years) and a 13% decrease in 

locoregional relapses (31% to 18%) [5]. The RTOG 9501 study
also verified the efficacy of combined modality therapy [6].
In the RTOG 9501 trial, the estimated 2-year rate of local and
regional control was 82% in the combined-therapy arm, as
compared with 72% in the RT arm, and DFS was significantly
longer in the combined-therapy arm than that in the RT arm.
These studies proved that CRT has been found to improve
locoregional control or survival over that with RT alone in a
selected group of patients. In our study, the 5-year OS and
DFS of the CRT arm were higher than those of the RT arm.
However, the benefit for DFS was marginally significant
(p=0.10) and the benefit for OS was not statistically signifi-
cant (p=0.20). Our study has a limitation of a small number
of the patients (n=101). Thus, if we could get a larger enroll-
ment, it is likely that the benefit for OS and DFS would attain
statistical significance.

Yet such combination regimens are associated with high
rates of severe and protracted mucositis and an increased
need for nutritional support and invasive procedures for that
purpose (i.e., gastroscomy) [17]. Late toxic effects, and 
particularly swallowing dysfunction, are also common. A
considerable proportion of the patients with head and neck
cancer have a reduced performance status or co-existing 
conditions, and these patients may be particularly prone to
have such adverse events. In our study, the presence of 
combined modality increased the incidence of grade 3 or 4
hematologic toxicity (37.7% vs. 1.7%, respectively; p=0.01)
and it caused mucositis of grade 3 or higher in 31.1% of the
patients. Concurrent RT and chemotherapy is a toxic and
risky treatment option, and it must be carefully conducted
for older age patients or those with a low performance 
status.

Our results demonstrated an improvement in locoregional
only control (23.2% vs. 4.4%; p=0.01) with concurrent post-
operative RT and chemotherapy. However, combined ther-
apy did not reduce the probability of distant metastasis, even
though almost the patients received a high-dose chemother-
apy or weekly full-cycled chemotherapy. This tells us that
further adjuvant chemotherapy or more effective chemother-
apy regimens are needed to reduce distant relapse in patients
with locally advanced SCCHN. Nearly all of the recurrences
occurred within 2 year of the diagnosis, and 27 patients 
recurred early during the first year of follow-up. Head and
neck cancers are known to have rapidly proliferating clones
and they have a very short potential tumor doubling time
(i.e., 4 days) [18]. Sometimes, disease progression during the
immediate postoperative period is observed. In patients who
had an aggressive tumor stage, immediate CRT could be
more effective than curative resection to reduce locoregional
recurrence and distant metastasis thereafter [19,20]. In our
uninvariate analysis, patients whose interval between 
surgery and radiation ＞6 months had poorer survival 
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outcome than those who had an interval of ≤6 months 
between surgery and radiation (p=0.09). Peters et al. [21] 
reported that for the patients who had curative resection,
treatment delay of adjuvant RT greater than 6 weeks was 
associated with a progressively increased risk of recurrence
and poor survival. Thus, it is usually recommended that
postoperative adjuvant radiation should start within 5 to 6
weeks of operation if there is no postoperative wound 
problem.

We have failed to verify the significant benefit of survival
with CRT compared with RT alone. When we see the 
survival curves of RT and CRT arm, there is no difference of
survival decline within 1 year, and the survival gap has 
appeared after 1 year. In CRT arm, nearly all of the deaths
occurred within 2 year of the diagnosis, and 12 patients were
dead early during the first year of follow-up. We found that
they had low performance status and old age over sixty 
compared with those of the others. In our study, patients
with low performance status and old age over sixty are high-
risk characteristics of early mortality for the trimodality of
curative surgery followed by CRT which is intensive and
toxic at the same time. Thus, less intensive treatment option
such as neoadjuvant chemotherapy followed by surgery or
definitive CRT instead of surgery followed by CRT should
be considered to them. The sequence of cancer treatment and
radiation field design is also very important for the patient’s
prognosis [22-24].

We analyzed prognostic factors associated with survival
of the patients. In many clinical trials, the performance status,
the T and N stages, lymphovascular and perineural invasion
and the type of treatment (RT or CRT) were the independent
prognosticators of OS for patients with locally advanced
SCCHN and who were treated with radiation therapy with
or without chemotherapy. In our study, the performance 
status and the lymphovascular invasion were the significant
prognostic factors associated with OS on the multivariate
analysis.

Despite the significant benefit of postoperative CRT in 
locoregional tumor control for the locally advanced head and
neck cancer patients, our trial has some perspective weak
points. First, our study should be understood in view of the
inherent biases of a retrospective study design which had 
enrolled the patients for more than 10 years. The distribution
of postoperative treatment modality was skewed across the
treatment period in our study. Between 1993 and 2000, 30

(96.7%) of 31 have undergone RT alone after curative 
surgery, and only one (3.3%) patient has undergone postop-
erative CRT. Thereafter postoperative CRT was applied to
the patients, and mostly after May 2004. Between 1993 and
2000, patients have received two-dimensional RT, and after
2000, they have received three-dimensional RT. Second, neck
magnetic resonance imaging has been routinely performed
to verify the invasiveness of primary diseases after 1997, not
between 1993 and 2000, and positron emission tomography-
computed tomography has been routinely performed to 
verify distant diseases after 2003, not between 1993 and 2002.
Thus, the inaccuracy of the clinical tumor-node-metastasis
staging before RT could also be a potential bias in our series.

Conclusion

Our study suggests that after surgery with a curative-
intent, adjuvant combined RT and chemotherapy with 
cisplatin is more effective in locoregional tumor control than
RT alone for the patients with locally advanced SCCHN.
However, compared with RT alone, this combined modality
treatment had no survival benefit, and was significantly 
associated with increased toxicity. Thus, patients with low
performance status and old age must be cautious in selection
of toxic trimodality treatment.

Conflicts of Interest

Conflict of interest relevant to this article was not reported.

Acknowledgments

This research was supported by Seoul St. Mary’s Clinical
Medicine Research Program year of 2009 through the
Catholic University of Korea.



Jong Hoon Lee, Chemoradiotherapy for Head and Neck Cancer

VOLUME 45  NUMBER 1  MARCH  2013  39

1. Vikram B, Strong EW, Shah JP, Spiro R. Failure at the primary site 
following multimodality treatment in advanced head and neck cancer.
Head Neck Surg. 1984;6:720-3.

2. Tupchong L, Scott CB, Blitzer PH, Marcial VA, Lowry LD, Jacobs JR,
et al. Randomized study of preoperative versus postoperative radia-
tion therapy in advanced head and neck carcinoma: long-term follow-
up of RTOG study 73-03. Int J Radiat Oncol Biol Phys. 1991;20:21-8.

3. Laramore GE, Scott CB, al-Sarraf M, Haselow RE, Ervin TJ, Wheeler
R, et al. Adjuvant chemotherapy for resectable squamous cell carcino-
mas of the head and neck: report on Intergroup Study 0034. Int J Radiat
Oncol Biol Phys. 1992;23:705-13.

4. Bernier J, Domenge C, Ozsahin M, Matuszewska K, Lefebvre JL,
Greiner RH, et al. Postoperative irradiation with or without concomi-
tant chemotherapy for locally advanced head and neck cancer. N Engl
J Med. 2004;350:1945-52.

5. Cooper JS, Pajak TF, Forastiere AA, Jacobs J, Campbell BH, Saxman
SB, et al. Postoperative concurrent radiotherapy and chemotherapy for
high-risk squamous-cell carcinoma of the head and neck. N Engl J
Med. 2004;350:1937-44.

6. Johnson JT, Barnes EL, Myers EN, Schramm VL Jr, Borochovitz D,
Sigler BA. The extracapsular spread of tumors in cervical node metas-
tasis. Arch Otolaryngol. 1981;107:725-9.

7. Bernier J, Cooper JS, Pajak TF, van Glabbeke M, Bourhis J, Forastiere
A, et al. Defining risk levels in locally advanced head and neck cancers:
a comparative analysis of concurrent postoperative radiation plus
chemotherapy trials of the EORTC (#22931) and RTOG (#9501). Head
Neck. 2005;27:843-50.

8. Cox JD, Stetz J, Pajak TF. Toxicity criteria of the Radiation Therapy 
Oncology Group (RTOG) and the European Organization for Research
and Treatment of Cancer (EORTC). Int J Radiat Oncol Biol Phys. 1995;
31:1341-6.

9. Singh B, Bhaya M, Zimbler M, Stern J, Roland JT, Rosenfeld RM, et al.
Impact of comorbidity on outcome of young patients with head and
neck squamous cell carcinoma. Head Neck. 1998;20:1-7.

10. Chen AY, Matson LK, Roberts D, Goepfert H. The significance of 
comorbidity in advanced laryngeal cancer. Head Neck. 2001;23:566-
72.

11. Sanabria A, Carvalho AL, Vartanian JG, Magrin J, Ikeda MK, Kowalski
LP. Comorbidity is a prognostic factor in elderly patients with head
and neck cancer. Ann Surg Oncol. 2007;14:1449-57.

12. Calais G, Alfonsi M, Bardet E, Sire C, Germain T, Bergerot P, et al. 
Randomized trial of radiation therapy versus concomitant chemother-
apy and radiation therapy for advanced-stage oropharynx carcinoma.
J Natl Cancer Inst. 1999;91:2081-6.

13. Adelstein DJ, Lavertu P, Saxton JP, Secic M, Wood BG, Wanamaker
JR, et al. Mature results of a phase III randomized trial comparing 
concurrent chemoradiotherapy with radiation therapy alone in 

patients with stage III and IV squamous cell carcinoma of the head and
neck. Cancer. 2000;88:876-83.

14. Brizel DM, Albers ME, Fisher SR, Scher RL, Richtsmeier WJ, Hars V,
et al. Hyperfractionated irradiation with or without concurrent
chemotherapy for locally advanced head and neck cancer. N Engl J
Med. 1998;338:1798-804.

15. Bachaud JM, Cohen-Jonathan E, Alzieu C, David JM, Serrano E, Daly-
Schveitzer N. Combined postoperative radiotherapy and weekly 
cisplatin infusion for locally advanced head and neck carcinoma: final
report of a randomized trial. Int J Radiat Oncol Biol Phys. 1996;36:999-
1004.

16. Al-Sarraf M, Pajak TF, Marcial VA, Mowry P, Cooper JS, Stetz J, et al.
Concurrent radiotherapy and chemotherapy with cisplatin in inoper-
able squamous cell carcinoma of the head and neck. An RTOG Study.
Cancer. 1987;59:259-65.

17. Capuano G, Gentile PC, Bianciardi F, Tosti M, Palladino A, Di Palma
M. Prevalence and influence of malnutrition on quality of life and per-
formance status in patients with locally advanced head and neck can-
cer before treatment. Support Care Cancer. 2010;18:433-7.

18. Marcu L, van Doorn T, Olver I. Modelling of post-irradiation acceler-
ated repopulation in squamous cell carcinomas. Phys Med Biol. 2004;
49:3767-79.

19. Ahn JS, Cho SH, Kim OK, Lee JK, Yang DH, Kim YK, et al. The efficacy
of an induction chemotherapy combination with docetaxel, cisplatin,
and 5-FU followed by concurrent chemoradiotherapy in advanced
head and neck cancer. Cancer Res Treat. 2007;39:93-8.

20. Finnegan V, Parsons JT, Greene BD, Sharma V. Neoadjuvant
chemotherapy followed by concurrent hyperfractionated radiation
therapy and sensitizing chemotherapy for locally advanced (T3-T4)
oropharyngeal squamous cell carcinoma. Head Neck. 2009;31:167-74.

21. Peters LJ, Goepfert H, Ang KK, Byers RM, Maor MH, Guillamondegui
O, et al. Evaluation of the dose for postoperative radiation therapy of
head and neck cancer: first report of a prospective randomized trial.
Int J Radiat Oncol Biol Phys. 1993;26:3-11.

22. Lee JH, Kim SH, Suh YJ, Shim BY, Kim HK. Predictors of axillary
lymph node metastases (ALNM) in a Korean population with T1-2
breast carcinoma: triple negative breast cancer has a high incidence of
ALNM irrespective of the tumor size. Cancer Res Treat. 2010;42:30-6.

23. Lee JH, Kim SH, Kim JG, Cho HM, Shim BY. Preoperative chemora-
diotherapy (CRT) followed by laparoscopic surgery for rectal cancer:
predictors of the tumor response and the long-term oncologic 
outcomes. Int J Radiat Oncol Biol Phys. 2011;81:431-8.

24. Lee JH, Kim DY, Nam TK, Yoon SC, Lee DS, Park JW, et al. Long-term
follow-up of preoperative pelvic radiation therapy and concomitant
boost irradiation in locally advanced rectal cancer patients: a multi-
institutional phase II study (KROG 04-01). Int J Radiat Oncol Biol Phys.
2012;84:955-61.

References


