
Abstract. Background: The management of patients with
advanced oropharyngeal cancer is complex and mostly requires
a multidisciplinary treatment approach. In general, organ
preservation by primary concurrent radiochemotherapy (RCT),
or surgery completed by adjuvant radiotherapy are established
treatment strategies for these patients. However, it is unclear if
primary treatment has an effect on regional tumor control. The
purpose of the present study was to evaluate the regional control
after different treatment concepts. Patients and Methods:
Clinical data, including histological and radiological results, of
82 patients with T2-T3 oropharyngeal cancer and N2 neck were
retrospectively analyzed. They underwent either RCT with
salvage neck dissection (ND) (n=45), or primary transoral
surgery with ND and adjuvant RCT (n=37). In all cases, the
primary tumor was successfully treated, without evidence of
local failure in the follow-up. Results: Overall, 11 (13.4%)
patients developed regional failure during the follow-up. There
were no significant differences in frequency of regional failure
(p=0.75), distant metastasis (p=0.35) and overall survival
(p=0.22) between treatment groups. However, 5-year disease-
free survival was significantly worse (39.0% vs. 57.0%) for
patients treated by RCT, with more frequent regional failure
detected compared to surgically-treated patients in univariate
analysis (p=0.04). Conclusion: Treatment concept does not seem
to affect regional tumor control in advanced oropharyngeal
cancer after successful treatment of the primary tumor. 

Oropharyngeal squamous cell cancer (OSCC) accounts for
about 2.8% of all cancer cases with a worldwide incidence
estimated to be approximately 136,000 (1). Despite declining
rates of tobacco use in Western countries, relative and
absolute incidences of oropharyngeal cancer are increasing,
especially among younger people. Thus, in the United States,
the proportion of OSCC out of all patients with head and
neck cancer has risen from 20% in the 1980s to about 70%
at the present, due to an altered risk profile (2). Whereas in
former days, tobacco use was the main risk factor for the
development of OSCC, nowadays there is an increasing
incidence of OSCC cases associated with human papilloma
virus (HPV) infection (2). Patients with HPV-associated
tumors are characterized by a younger median age, small
primary tumors, and more advanced nodal stage, as well as
lower risk for secondary primaries (2-6). Furthermore overall
response to treatment and overall survival are better than in
HPV-negative OSCC (7).
Treatment of oropharyngeal cancer is complex and often

requires an interdisciplinary approach. Treatment options
include both organ-preserving and surgical treatment
modalities. However, there is a lack of evidence regarding
the oncological outcomes for the different treatment options.
According to the literature, the oncological results appear to
be similar and the choice of primary treatment concept is
mainly historically influenced (8). Especially in the case of
advanced tumor stage with cervical metastasis, the choice of
primary treatment is a matter of controversial debate. In
contrast to small tumors (T1-T2), which are usually treated
surgically, locally advanced and functionally unresectable
tumors (T4) are mostly treated with concurrent
radiochemotherapy (RCT) and salvage surgery, if necessary.
However, particularly in OSCC with T2-T3 primary tumors
and advanced regional metastasis (N2), both treatment
strategies are effective and the decision for each treatment
approach may be discussed controversially. 
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Since the development of regional failure is a common
reason for treatment failure, especially in patients with
advanced nodal stage (N2-N3) disease (9), it must be
considered in the decision-making for each treatment
concept. Different clinicopathological risk factors for
regional failure in OSCC have been identified. Beside
clinical characteristics such as smoking history and T- and
N-stage, histological characteristics, including HPV status
and the presence of extranodal spread, local lymph vessel
invasion, as well as residual disease at the primary site and
nodal response to treatment, are associated with regional
failure (10, 11).
Currently there is no level-one evidence which emphasizes

the differences in oncological outcome, such as locoregional
failure between transoral CO2-laser surgery (TLS) with
adjuvant treatment and primary RCT with or without salvage
surgery (8, 12). Facing these facts, the aim of the present
study was to evaluate the regional tumor control, and overall
and disease-free survival depending on the choice of the
primary treatment concept in a homogeneous group of
patients with T2-T3 N2 M0 OSCC [American Joint
Committee on Cancer (AJCC) stage IVa] and successfully
treatment of the primary tumor.

Patients and Methods

Clinical data and inclusion criteria. The clinical and histological
data of patients with advanced OSCC who underwent either primary
RCT with uni- or bilateral salvage neck dissection (ND) or
combined TLS with adjuvant radiotherapy were retrospectively
analyzed. Only patients with T2-3 squamous cell carcinoma, N2
neck, as well as radiologically and histologically proven complete
response of the primary tumor were included. Exclusion criteria
were local recurrence, metachronous secondary primary, distant
metastases, or previous radiation therapy to the head and neck area,
as well as a non-scheduled radiotherapy. Furthermore, patients with
a follow-up of less than 1 year, except in the case of deathwere
excluded from the study. 
Altogether 82 patients (13 females and 69 males, median age at

diagnosis 59.6 years, range=36 to 91 years) fulfilled the inclusion
criteria. The clinical data of all patients, including tumor
localization, tumor stage, HPV status, comorbidities, American
Society of Anesthesiologists (ASA) classification, the development
of regional recurrence and distant metastasis are summarized in
Tables I and II. 

Comorbidities. Pre-existing comorbidities were evaluated according
to the documented data in the patient records by using the Charlson
Comorbidity Index (CCI) (13). Defined scores were assigned to
each comorbidity according to its severity. The CCI score of a
patient was finally calculated by adding the scores for all
comorbidities. The CCI score was then classified into three
categories. These categories were mild (score 1-2), moderate (score
3-4), and severe comorbidities (score >4). In addition, the physical
status considering the comorbidities of each patient was
preoperatively assessed by using the ASA classification which is a

common method for the assessment of the physical status and the
perioperative risk of the patients.

Treatment modalities. Altogether 45 (54.9%) patients, underwent an
organ-preserving treatment regimen consisting of primary RCT.
Radiotherapy was carried out in all cases 5 days a week, with a mean
radiation dose of 71.3 Gy (range=65 to 72 Gy). In the first 3 weeks,
radiotherapy was applied by 2-Gy fractions per day, followed by
2×1.4-Gy fractions per day in the subsequent 3 weeks. Simultaneous
chemotherapy was applied for 42 out of 45 patients and consisted of
5-fluorouracil (5-FU) as continuous infusion at 600 mg/m2/24 h
during days 1-5 and mitomycin C given at 10 mg/m2 on day 5 and
day 36 (n=21) or six cycles of cisplatin (30 mg/m2) weekly (n=18).
Three patients received cetuximab instead of 5-FU at 400 mg/m2 on
day 7 before the start of radiotherapy followed by weekly doses of
250 mg/m2 during the 6 weeks of radiotherapy. A total of 23 out of
the 45 (51.1%) patients underwent salvage ND 10 to 12 weeks after
the end of RCT. Salvage ND was carried out in cases of radiological
evidence of residual lymph node metastases either uni-(n=14) or
bilaterally (n=9). Altogether, 17 modified radical ND and 15
selective ND were performed according to the extent of
radiologically proven residual neck disease. 
The remaining 37 (45.1%) patients underwent a combined

surgical approach with adjuvant RCT. The primary tumor was
treated in all cases by TLS. In all cases, simultaneous ND was
performed either uni- (n=19; 51.4%) or bilaterally (n=18; 48.6%).
Different types of ND were performed according to the extent of
radiologically proven neck disease. In most cases, modified radical
ND (n=33) was carried out. All patients underwent adjuvant
radiotherapy for 5 days a week, with a mean radiation dose of 59.9
Gy (range=41.4 to 70.2 Gy). In 27 patients a simultaneous
chemotherapy with 5-FU and cisplatin was carried out. 

Follow-up. Follow-up examination consisted of clinical inspection
and palpation of the upper aerodigestive tract, as well as assessment
of the neck lymph nodes bilaterally by ultrasound. During the first
2 years after diagnosis, the neck was examined at 4- to 8-week
intervals, during the third year post diagnosis every 3 months,
during the fourth year every 6 months, and from the fifth year
onwards every 12 months. The average follow-up period was 4.1
years (range=0.8 to 11 years) for the whole patient group. In
patients with suspicion for locoregional recurrence or a secondary
tumor, further diagnostic procedures, including fine-needle
aspiration cytology of suspicious neck nodes, pan-endoscopy and
computed tomographic scan of the neck were conducted.

Statistical analysis. Clinical and histological characteristics of the
study patients were evaluated by descriptive analysis. The analyzed
clinical characteristics included age, sex, N classification,
comorbidities, ASA classification and the development of regional
recurrence, as well as distant metastases in the follow-up period, the
treatment concept and radiation dose. The analyzed histological
characteristics were tumor differentiation and the HPV status.
Chi-square test, Fisher’s exact test or Wilcoxon–Mann–Whitney

test were used to detect differences in the clinical and histological
characteristics between both treatment groups. For nominal
variables, differences between age groups were determined by a
Chi-square test or Fisher’s exact test. Group differences for
continuous variables were tested with a Wilcoxon–Mann–Whitney
test. Survival rates were calculated by using the Kaplan–Meier

ANTICANCER RESEARCH 37: 727-734 (2017)

728



method with regard to the time period from the first to the last
consultation or death. Differences between survival curves were
evaluated by using the log-rank test. A p-value of 0.05 or less was
considered significant.

Results

Clinical and histopathological characteristics. Both treatment
groups were similar regarding age (p=0.55), sex (p=0.82), N
classification (p=0.19), tumor differentiation (p=0.80), ASA
classification (p=0.08) and comorbidities (p=0.84). Only the
HPV status and the mean radiation dose significantly differed,
with more HPV-associated tumors [n=27 (60.0%) vs. 13
(35.1%), p=0.04] and higher mean radiation dose (71.3 vs.
59.9 Gy, p<0.01) in the RCT group (Table II).

Regional failure and distant metastasis. A total of 11 (13.4%)
patients developed a unilateral regional recurrence in the follow-
up period. These recurrences were detected more frequently in
patients who underwent primary RCT than in patients with
primary surgical approach [n=7 (15.6%) vs. 4 (10.8%)].

Furthermore, patients treated with RCT more frequently
developed distant metastasis [n=15 (33.3%) vs. 8 (21.6%)].
However, comparison of both treatment groups by univariate
analysis showed no significant differences for the development
of regional recurrence (p=0.75) or distant metastasis (p=0.35).

Survival analysis. The 5-year disease-free survival rates for
the whole patient group, those treated with primary RCT, and
those treated with TLS were 47.3%, 39.0% and 57.0%,
respectively. Survival analysis by Kaplan–Meier method
revealed a significant difference for disease-free survival
between treatment groups, with better results for surgically
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Table I. Patients and treatment characteristics (n=82).

Characteristic                                                No. of patients (%)

Gender
    Male                                                                69 (84.1)
    Female                                                            13 (15.9)
Median age (range), years                                   59.6 (36-91)
Primary site
    Soft palate                                                         7 (8.5)
    Tonsil                                                              44 (53.7)
    Base of the tongue                                         26 (31.7)
    Posterior pharyngeal wall                                5 (6.1)
T-Classification
    T2                                                                    52 (63.4)
    T3                                                                    30 (36.6)
N-Classification
    N2a                                                                    7 (8.5)
    N2b                                                                 52 (63.4)
    N2c                                                                  23 (28.1)
Differentiation of tumors
    Well (G1)                                                          1 (1.2)
    Moderate (G2)                                                51 (62.2)
    Poorly (G3)                                                     30 (36.6)
HPV status
    Yes                                                                   40 (48.8)
    No/ unknown                                                  42 (51.2)
Regional recurrence
    Yes                                                                   11 (13.4)
    No                                                                   71 (86.6)
Distant metastasis
    Yes                                                                   23 (28.1)
    No                                                                   59 (71.9)

HPV: Human papilloma virus.

Table II. Univariate analysis of differences in clinical and histological
characteristics between treatment groups.

                                                           No. of patients (%)

Characteristic                          TLS (n=37)          RCT (n=45)    p-Value*

Gender
     Male                                      32 (86.5)               37 (82.2)
     Female                                   5 (13.5)                 8 (17.8)           0.82
Median age (range), years      61.0 (36-82)         57.0 (36-91)        0.55
ASA classification
     I                                               2 (5.4)                   2 (4.4)
     II                                            18 (48.6)               14 (31.1)
     III                                          11 (29.7)               22 (48.9)
     Unknown                               6 (16.2)                 7 (15.6)           0.08
CCIs score
     0                                           14 (37.8)               19 (42.2)
     1                                            12 (32.4)              12 (26.7) 
     2                                             4 (10.8)                 5 (11.1)
     3                                              1 (2.7)                   2 (4.4)
     Unknown                               6 (16.2)                 7 (15.6)           0.84
Differentiation
     Well (G1)                                 0 (0)                    1 (2.2)
     Moderate (G2)                      25 (67.6)               26 (57.8)
     Poorly (G3)                          12 (32.4)               18 (40.0)          0.80
HPV status
     Positive                                 13 (35.1)               27 (60.0)
     Negative                               19 (51.4)               13 (28.9)
     Unknown                               5 (13.5)                 5 (11.1)           0.04
Mean radiation 
dose (range),Gy                  59.9 (41.4-70.2)   71.3 (65.0-72.0)   <0.01
N-Classification
     N2a                                         3 (8.1)                   4 (8.9)
     N2b                                       27 (73.0)               25 (55.5)
     N2c                                        7 (18.9)                16 (35.6)          0.19
Distant metastases
     Yes                                         8 (21.6)                15 (33.3)
     No                                         29 (78.4)               30 (66.7)          0.35
Regional recurrence
     Yes                                         4 (10.8)                 7 (15.6)
     No                                         33 (89.2)               38 (84.4)          0.75

HPV: Human papilloma virus, TLS: transoral laser surgery, RCT:
radiochemotherapy, ASA: American Society of Anesthesiologists, CCI:
Charlson Comorbidity Index.  



treated patients (p=0.04) (Figure 1a). Due to the significant
difference in HPV status between treatment groups, a
separate analysis for HPV-positive and negative patients was
performed. This analysis showed a tendency of superiority
for primarily surgically-treated patients, although no
significant differences were found (Figure 2a).
The 5-year overall survival rates for the whole patient

group, those treated with primary RCT, and those treated
with TLS were 52.6%, 48.0% and 58.0% respectively.
Comparing overall survival by the Kaplan–Meier analysis for
all patients, as well as for HPV-positive and HPV-negative
patients, no significant difference between the two treatment
groups were detected (Figures 1b and 2b). However, this
analysis also showed a tendency for a better outcome of
primarily surgically treated patients.

Discussion

The management of OSCC is evolving because of enhanced
understanding of the oncogenic process, changes in
diagnostic techniques, and developing combinations of
therapy, both surgical and non-surgical (14). As
recommended by the National Comprehensive Cancer
Network Clinical Practice Guidelines in Oncology for Head
and Neck Cancer, advanced OSCC requires multimodal
treatment approaches consisting of either surgery with
adjuvant irradiation, or concurrent RCT along with salvage
surgery as necessary (15). In this context, it is well known
that a combination of surgery and radiotherapy are superior
to a single modality for controlling advanced cervical (N2 to
N3) disease (16).
In the past, open surgical approaches comprised of en bloc

resection of the tumor and neck dissection with free flap
reconstruction of the pharynx. However, access to the
oropharynx often included lip lysis, mandibular osteotomy

and/or transhyoid approaches followed by pharyngectomy or
glossectomy (17), which is associated with significant
morbidity for the patients. Thus, nowadays minimally
invasive surgical approaches such as TLS or transoral robotic
surgery (TORS) have been developed as tumor-targeted
surgical treatment procedures (18). In the present study, all
patients with surgical treatment concept underwent TLS with
simultaneous ND.
There are heterogeneous data from several previous

studies indicating that the regional control rate in primary
surgically-treated OSCC is about 90% or even higher. Thus,
in a systematic review investigating the functional and
oncological results of TORS for T1-T2 OSCC, the aggregate
regional control rate was 91% (19). In another systematic
review comparing TORS with intensity-modulated
radiotherapy (IMRT) for T1-T2 OSCC, a 2-year regional
control rate of 90-96% for TORS/TLS was found (20). Even
in patients with advanced OSCC, similar results were
described previously. Thus, in a multicenter clinical trial of
204 patients with stage III and IV OSCC who were treated
by TLS only, seven (3.4%) patients suffered from recurrence
in the neck at a median interval of 10 months after treatment
(21). Another study, evaluating TLS and adjuvant therapy for
advanced-stage OSCC, recorded four (4.7%) out of 84
patients as having a local recurrence (17). However, the data
of previous studies were based on a relative inhomogeneous
patient collective, including T1 and T4 primaries as well as
lymph node metastasis classified from N0 to N3 at diagnosis.
Compared to the literature, we found a slightly higher
regional recurrence rate of 10.8% in the present study, which
may be explained by the fact that all patients were suffering
from advanced cervical metastasis (N2) at the time of
diagnosis and the follow-up period was comparably long
mean at 4.1 years in the present study. However, patients
with local recurrence and metachronous second primary were
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Figure 1. Kaplan–Meier curves for disease-free (a) and overall (b) survival after transoral laser surgery (TLS) or radiochemotherapy (RCT) for
T2-3 N2 oropharyngeal cancer with local control. *Log-rank test.



excluded from the present study. Thus, an even higher
regional recurrence rate should be expected. 
Considering overall survival after primary transoral

surgery for OSCC, various data are reported in the literature.
Mydlarz et al. in their review of oncological outcomes of
transoral surgery for OSCC found 5-year overall survival
rates of between 52 and 91% (22). Almeida et al. found a 2-
year overall survival rate of 82-94% in a TORS series
compared to 84-96% for primary RCT (20). In a further
multicenter clinical trial of 204 patients with stage III and IV
OSCC who were treated by TLS, the overall survival rate
after 5 years was 78% and disease-free survival was 74%
(21). In another study, evaluating TLS and adjuvant therapy
for advanced-stage OSCC in 84 patients, the 5-year overall
survival rate was 88% (17). Thus, the comparatively low
disease-free and overall survival rates of 57% and 58% in
the present study may be explained by previous studies
including inhomogeneous patient cohorts with various tumor
stages. Organ-preserving treatment procedures in the form of
concurrent RCT have been increasingly applied for patients
with advanced OSCC (stage III, IVa and IVb) since the

publication of the Intergroup trial in 2003 (23). Several
studies confirmed the evidence that concomitant RCT is
more effective than radiotherapy alone for patients with
advanced OSCC (24, 25).
The response rates of the primary tumor seem to be

superior compared to neck lymph node metastases in patients
with primary RCT. Previous investigations revealed
complete response rates of the primary tumor and neck
metastases in up to 86% and 69%, respectively (26). Hence
the response of neck metastases depends on the size of the
initial neck disease, with a decrease from about 80% for N1
necks to about 40% for N3 necks (27). In cases with
complete cervical response, the cervical recurrence rate
seems to be less than 5% regardless of performing salvage
ND (28, 29). Irrespective of the initial cervical response,
subsequent neck failure after RCT and salvage surgery, even
in patients with advanced regional disease at presentation
(N2), seems to be a rare condition, developing in about 5%
of all cases (30-32). In previous studies of inhomogeneous
groups of patients with RCT for OSCC, various regional
control rates were reported. These varied between 97% after
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Figure 2. Kaplan–Meier curves for disease-free (a) and overall (b) survival according to human papilloma virus (HPV) status after transoral laser
surgery (TLS) or radiochemotherapy (RCT) for T2-3 N2 oropharyngeal cancer with local control. *Log-rank test.



2 years (20), 94% after 3 years (33, 34) and 90% for N2b-
2c necks 5 years after initial diagnosis (35). Compared to the
literature, in the present study, we found a slightly worse
regional control rate of 84.4% for patients with N2a-c neck.
Former studies evaluating RCT for advanced AJCC stage

III and IV OSCC described 5-year overall survival as ranging
from 22% to 74% (median=57%) (17). The Meta-analysis of
Chemotherapy in Head and Neck Cancer (MACH-NC)
including 93 randomized trials with more than 17,000
patients revealed a 5-year overall survival rate of 33.7% for
patients with advanced OSCC after primary RCT (24). In the
present study, we found a 5-year overall survival rate of 48%
after RCT, which is comparable to the current literature. 
Currently, there is no level-one evidence for differences in

oncological outcome between transoral surgery (TOS) with
adjuvant treatment and primary RCT with or without salvage
surgery (8, 12). A systematic review by Almeida et al.
comparing TORS with IMRT for T1-T2 OSCC revealed no
differences in survival outcomes between these treatment
concepts in this group of patients (20).The Radiation Therapy
Oncology Group (RTOG) 73-03 trial is the only randomized
prospective study, comparing surgery versus radiation for
advanced HNSCC. In this trial, no significant differences in
overall survival were observed between the treatment groups.
However, the study was based on data from the 1970s and
OSCC comprised only a small subpopulation. Furthermore,
the study has been criticized for being underpowered (36).
However, in the present study, we found significantly better
disease-free survival in a univariate analysis for patients with
surgical treatment, which may be explained in part due to
higher rate of regional recurrence and distant metastasis in
the RCT group. Similar results were reported in a review by
Hinni et al. who compared some former TOS series to
prominent RCT trials, regarding the oncological outcome for
HPV-positive OSCC (12). In this study the median
locoregional recurrence rate was 5% (range=0 to 7%) in the
TOS series and 11% (range=5 to 13.6%) in the RCT trials.
Furthermore, they found a lower distant metastasis rate of
4.5% (range=1.6 to 6%) in the TOS series compared to 6.5%
(range=5 to 9%) in the RCT trials. Additionally, the median
overall survival rate was better after TOS [92% (range=81 to
94%) versus 89% (range=82 to 95%)].The reason for an
increased distant metastasis rate among HPV-positive patients
treated with RCT remains unclear. The authors of the above
mentioned study pointed out that there may be a link to the
early removal of the primary tumor in context of TOS.
Presently, it has to be assumed that the results are
approximately identical between the two treatment
modalities. Prospective randomized trials, such as the recently
opened ORATOR and EORTC1420-HNCG-ROG (37, 38),
which compare surgical to non-surgical therapy in OSCC will
hopefully give us further information about oncological
differences between these two treatment concepts.

When discussing patterns of recurrence and distant failure,
the influence of HPV status should be considered. P16-
Positive patients demonstrate an improved disease-free
survival (21) and have a known tendency to develop late-onset
distant failure (39, 40), although distant control rates seem to
be similar between HPV-positive and HPV-negative OSCC at
70 to 90% (41). With respect to the relationship between
regional recurrence and HPV status, there are inconsistent data
in current literature. While some authors found no influence
of HPV status on the regional control rate in patients primary
treated by RCT (42), in another trial positive HPV status
markedly reduced the risk for locoregional recurrence (43).
Against this background and the fact that there were
significant more patients with HPV-associated disease in the
RCT group in the present study, we performed a separate
analysis for HPV-positive and HPV-negative patients.
However, the significant difference in disease-free survival
was lost, although there was still a tendency for improved
disease-free and overall survival in surgically treated patients.
Potentially, this is a result of further confounders such as
comorbidities and treatment-related morbidity and mortality.
However, analyzing the comorbidities by CCI of the patients
revealed no significant differences between the treatment
groups. A statement about treatment-related morbidities cannot
be made, as this was not the subject of the present study. 

Conclusion

To our knowledge this is the first study to evaluate
differences in regional failure between TLS and RCT in a
homogeneous group of patients with T2-T3 N2 OSCC. Due
to the retrospective setting of the study, there are some
limitations, therefore the assessment of the clinical impact of
these parameters on oncological results is limited. Analyzing
the present data revealed no significant differences in
regional recurrence between these two treatment approaches.
However, there seems to be a tendency for better regional
and distant control as well as disease-free survival in primary
surgically treated patients. Large-scale prospective series are
needed to confirm such a possibility. 
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