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ABSTRACT: Background. Surgical therapy for early oropharyngeal
carcinoma leads to excellent oncologic results but often requires
adjuvant radiotherapy. The purpose of this study was to identify
prognostic factors that worsen the outcome of limited oropharyngeal
carcinoma treated with surgery 6 adjuvant therapy.

Methods. Two hundred sixty-six patients were retrospectively evaluated
between 1980 and 2007.

Results. Overall 5-year disease-specific survival (DSS) was 88.7% and
local control (LC) was 93.3%. The univariate analysis showed a significant
difference in DSS between pT1 and pT2 oropharyngeal carcinoma (DSS,
94.0% vs 81.2%; p ¼ .008) and patients with tumor depth greater than 5

mm (DSS, 94.5% vs 78.9%; p ¼ .031). No difference could be found as
to N classification, marginal status, p16 human papillomavirus (HPV)
status, type of treatment, and adjuvant radiotherapy.

Conclusion. Primary surgical treatment is an effective therapy of limited
oropharyngeal carcinoma. Patients with pT2 status and tumor depth of
more than 5 mm show a significantly worse survival rate and should be
further investigated in future clinical trials. VC 2013 Wiley Periodicals,
Inc. Head Neck 35: 1752–1758, 2013
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INTRODUCTION
The management of patients with early oropharyngeal
squamous cell carcinoma (SCC) remains controversial. At
the beginning of the new millennium, several studies
showed that radiotherapy in combination with chemother-
apy offer similar oncologic and functional results with
lower severe complication rates in advanced oropharyn-
geal carcinoma.1–3 Furthermore, the increasing impor-
tance of human papillomavirus (HPV) infection in oro-
pharyngeal carcinoma4,5 and better survival after
radiochemotherapy6 in this group of patients have led
many centers throughout the world to adopt primary
radiochemotherapy as the definitive treatment for oropha-
ryngeal carcinoma.7–9

However, recent studies show that both radiotherapy
and chemotherapy can cause serious morbidity such as
dysphagia, xerostomia, mandibular osteoradionecrosis,
and pharyngeal strictures and may be associated with
higher mortality rates.10,11 On the other hand, other stud-

ies showed that the evolution of primary surgery has
greatly reduced morbidity and mortality and improved
function with even better oncologic results in some
cases.12–14 Surgical treatment also allows for accurate
staging of the disease and avoidance of radiotherapy in
cases with clear margins and absence of negative prog-
nostic factors, retaining this therapeutic option in case of
recurrence or second primary tumor, which occur in
about 15% to 29% of the patients.15,16

Unfortunately, there are no studies examining the role
of prognostic factors in early oropharyngeal carcinoma.
Most recent studies concentrate on oncologic results of
primary surgical therapy15,17–20 or radiochemother-
apy.11,16,21 The purpose of this paper was to show the
oncologic results of primary surgical therapy with or
without adjuvant radiochemotherapy and to identify prog-
nostic factors associated with worse outcome of surgi-
cally treated limited oropharyngeal carcinoma. To our
best knowledge, this is the largest study of limited oro-
pharyngeal carcinoma to date. It is also the first study to
investigate the prognostic role of p16 immunohistochem-
istry as a surrogate marker of HPV infection in this
patient group.

PATIENTS AND METHODS
Patients referred to our hospital between 1980 and

2007 with previously untreated SCC of the oropharynx
who underwent definitive surgical treatment were consid-
ered for selection. Included were all patients who, after
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the histological examination, proved to have a pT1–2
N0–1 M0 tumor (stage I–III). Exclusion criteria were pre-
vious treatment for head and neck carcinomas, distant
metastases at the time of diagnosis, histology other than
SCC, as well as patients with second primary tumors at
the time of diagnosis. Relevant approval from the institu-
tional review board of the hospital (Ethikkommission
Universit€at Erlangen) was obtained. Staging was reeval-
uated after reviewing the surgical and pathology reports
according to the 2010 American Joint Committee on Can-
cer and Union Internationale Contre le Cancer classifica-
tion.22 Standard preoperative diagnostics included clinical
examination, ultrasonography, and CT. MRI was also
used in a few cases.

The endpoints for the analysis were disease-specific
survival (DSS) as well as local control (LC) and regional
control (RC). DSS was defined using the time from the
date of diagnosis to death from the cancer or complica-
tions of treatment. Time to LC or RC was calculated
from the date of initial diagnosis to the date of most
recent clinical review when local or regional recurrence
was confirmed. Calculations of survival were made with
Kaplan–Meier estimates and compared by the means of
the log-rank test. A p value < .05 was considered signifi-
cant. Multivariate analysis was performed with stepwise
backward Cox regression using significant variables from
the univariate analysis. All statistical analyses were per-
formed using SPSS, version 19 (SPSS, Chicago, IL).

Resection of the primary tumor was performed using
transoral electrocautery in most cases in which the tumor
could be directly accessed or transoral laser microsurgery
in cases in which the location was deeper (eg, base of the
tongue, inferior pole of the tonsils). In a few cases, a com-
bined (transoral and transcervical) resection was necessary.
Whenever possible, en bloc resection of the tumor was per-
formed. Most patients also received a neck dissection. In
cases with known or suspected neck metastases, a modified
radical neck dissection was typically performed. In all cN0
cases in which the neck was surgically managed, a selec-
tive dissection of levels II to IV was usually performed, ei-
ther ipsilateral or bilateral to the side of tumor, depending
on the exact location of the primary lesion.

The use of adjuvant therapy in the form of radiotherapy
or radiochemotherapy was decided by our tumor board.
Irradiation typically included the primary tumor site and
the involved side of the neck. Various changes in treat-
ment protocols, as well as technical developments, have
been noted over the years. Today, however, typical indi-
cations for radiochemotherapy include the presence of

positive surgical margins when further surgery was not
feasible, advanced neck disease, and extracapsular tumor
spread. Typical indications for adjuvant radiotherapy
include close margins, solitary cervical metastasis, and
infiltration of lymph vessels or nerves in permanent his-
tology. Sometimes a combination of soft criteria such as
poor differentiation, large tumor dimension, or large tu-
mor depth can result to offer the patient adjuvant
radiotherapy.

An HPV infection in tumor tissue was retrospectively
determined using p16 immunohistochemistry as a highly
sensitive and specific surrogate marker for HPV-associ-
ated carcinogenesis.23 P16 immunohistochemistry was
performed using a primary antibody retrieved from Santa
Cruz Biotechnology (clone JC8, dilution: 1:100). Tumors
were considered positive for p16 when strong nuclear and
cytoplasmic staining was present in >60% of cells. Status
of p16 oncoprotein expression could be successfully
determined in 83 patients with available paraffin blocks
treated between 2000 and 2007. Characteristics of the 2
groups were controlled using the chi-square test.

RESULTS
The final study population included 266 patients who

met the inclusion criteria. The median age at presentation
was 53 years ranging from 33 to 80 years (SD 9.81).
Fifty-seven of the patients (21.4%) were women, with
men to women ratio of 3.7:1. Mean follow-up was 6.4
years (range, 0.3–25.1 years).

The 5-year overall survival (OS) was 67.6%, DSS was
88.7%, LC was 93.3%, and RC was 96.2%. Of 266
patients, local recurrence occurred in 20 patients (7.5%),
regional in 10 patients (3.8%), and distant metastasis in
11 patients (4.2%). Mean time to first local recurrence
was 2.1 years.

The tonsillar region (ie, tonsil, tonsillar fossa, and pil-
lars) was the most commonly affected subsite (37.6%),
followed by the soft palate (35.3%), the base of the
tongue (16.9%), and the posterior pharyngeal wall
(10.2%). Univariate analysis did not reveal any significant
differences in survival according to affected subsite.
Almost all patients were operated on transorally. In 195
cases, the tumor was resected with electrocautery and in
66 cases with transoral laser microsurgery. Five patients
were treated with a combined resection. Survival esti-
mates according to surgical technique showed no statisti-
cally significant differences. Table 1 presents the number
of patients according to surgical technique and anatomic

TABLE 1. Number of cases according to surgical technique and affected anatomic subsite of the oropharynx.

Anatomic location

TotalTonsillar region Soft palate Base of tongue Lateral and posterior pharyngeal wall

Surgical technique
Diathermy 87 78 20 15 200
Laser 13 16 25 12 66
Total 100 94 45 27 266

DSS 88.0% 88.1% 88.1% 86.7% p ¼ .76
LC 93.3% 92.8% 93.1% 96.2% p ¼ .52

Abbreviations: DSS, disease-specific survival; LC, local control.
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subsite affected. A free-flap reconstruction was performed
in 10 cases, a pectoralis major flap in 15 cases, a local
flap in 6 cases, and 235 cases were left for secondary
wound healing.

After reevaluating the pathology reports of all patients,
negative surgical margins (R0) had been achieved in 255
patients (95.9%) whereas positive margins (Rþ) remained
in 11 patients (4.1%) at the end of surgical treatment. In
7 cases, patients refused a new resection and in 4 cases it
was not possible because of bad general health. All Rþ
patients received an adjuvant therapy (5 radiotherapy and
6 radiochemotherapy). Because of the very low number
of incompletely resected tumors, survival estimates for
this group are flawed.

The neck was surgically treated in 205 patients. Of
these, 93 patients had a cN0 classification and 112 had a
cNþ. A unilateral neck dissection was performed in 129
cases and bilateral in 76 cases. A median number of 25
lymph nodes (SD 69) were identified in each cervical
side after neck dissection. One hundred fifty-one patients
proved to have a pN0 classification and 54 patients had
pN1. Of the 61 patients without neck dissection, 60 had a
cN0 classification and only 1 had cN1. The last patient
died because of tumor bleeding 10 days after the initial
resection and before the planned neck dissection. This
patient was also the only case of therapy-related mortal-
ity. The univariate analysis showed a trend toward a bet-
ter DSS in patients who received a neck dissection
(92.1% vs 86.8%; p ¼ .053). However, pN1 classification
of the neck did not prove to be a negative prognostic fac-
tor in this study, if compared with pN0 (DSS, 88.3% vs
86.9%; p ¼ .71). A worse, but statistically not significant,
regional control was determined (97.4% vs 92.1%; p ¼
.45). Of the 54 patients with pN1 classification, 44
received postoperative adjuvant radiochemotherapy and

10 did not. DSS did not differ significantly in the 2
groups (90.0% vs 88.7%; p ¼ .53).

Adjuvant therapy was applied in 180 of the 266
patients (67.7%), 155 in the form of radiotherapy and 25
radiochemotherapy. A mean cumulative radiation dosage
of 60 Gy (SD, 12.5 Gy) has been applied using conven-
tional or accelerated fractionation and intensity modulated
radiation therapy since 2004. A concomitant cisplatin-
based chemotherapy was applied if judged necessary.
Patients with adjuvant therapy showed a trend toward a
better LC (95.3% vs 89.0%; p ¼ .07) but identical DSS
as those who did not receive such a treatment (88.0% vs
87.9%; p ¼ .96).

Disease in all patients was staged according to patho-
logical T classification. One hundred thirty-nine cases
(52.3%) had a pT1 primary tumor and 127 (47.7%) had a
pT2. Univariate analysis showed that OS (74.3% vs
60.4%; p ¼ .04) and DSS (94.0% vs 81.2%; p ¼ .008;
Figure 1) were significantly better in pT1 patients. On the
other hand, LC and RC did not show any differences. T1
tumors did not benefit from an adjuvant treatment (DSS
92.0% for 73 patients with adjuvant treatment and 96.4%
for 66 patients without; p ¼ .41), but T2 tumors seemed
to have a benefit (DSS 85.1% for 107 with adjuvant treat-
ment and 68.5% for 20 patients without; p ¼ .008 but
log-rank test underpowered).

Median pathologic tumor depth was 5 mm (range, 1–29
mm). Univariate analysis was performed to prove the best
cutoff of tumor depth for DSS and OS. After calculating
all possible combinations, the best cutoff was found to be
at 5 mm. OS (81.1% vs 56.0%; p ¼ .04) and DSS
(94.5% vs 78.9%; p ¼ .03; Figure 2) proved to be signifi-
cantly better in cases with tumor thickness of 5 mm or
less. Patients with a tumor thickness greater than 5 mm,
showed a trend toward a worse LC (96.5% vs 87.9%; p
¼ .08). Of the 50 patients with a tumor depth of more
than 5 mm, 33 received an adjuvant therapy and 17 did

FIGURE 1. Disease-specific survival (DSS) estimates by pT
classification (94.0% vs 81.2%; p ¼ .008). [Color figure can be
viewed in the online issue, which is available at
wileyonlinelibrary.com.]

FIGURE 2. Disease-specific survival (DSS) estimates by tumor depth
(94.5% vs 78.9%; p ¼ .03). [Color figure can be viewed in the online
issue, which is available at wileyonlinelibrary.com.]
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not. Univariate analysis did not reveal any differences in
survival.

Status of p16 oncoprotein immunohistochemical expres-
sion was determined in 83 patients. Thirty-one patients
proved to be p16 positive and 52 were p16 negative. The
mean age of the first group was 52.5 years and that of the
second group was 54.5 years. No significant differences
regarding mean age or T and N classification were found.
Univariate analysis revealed similar OS (80.8% vs 79.5%;
p ¼ .59) and DSS (95.2% vs 91.9%; p ¼ .44) in both

groups. There were not enough events to permit statistical
comparison of LC and RC.

Table 2 shows the results of univariate analysis of all
potential prognostic factors analyzed. Both age and sex
proved to be important for OS but violated the propor-
tional assumption of the Cox regression and could not be
included in the multivariate analysis. Tumor differentia-
tion did not affect survival. For perinodal and lymphatic
invasion, statistical analysis was flawed because of the
low number of cases in 1 group. After selecting the

TABLE 2. Univariate analysis of potential prognostic factors for survival.

Variables (no. of patients) LC RC DMC DSS OS

Age, y
>53 (130) 0.946 0.96 0.953 0.876 0.62
�53 (136) 0.912; p ¼ .136 0.965; p ¼ .937 0.991; p ¼ .038 0.885; p ¼ .422 0.725; p ¼ .002

Sex
Male (209) 0.942 0.966 0.97 0.864 0.632
Female (57) 0.906; p ¼ .862 0.956; p ¼ .834 0.980; p ¼ .461 0.929; p ¼ .185 0.831; p ¼ .003

Tumor subsite
Tonsillar region (100) 0.933 0.987 0.963 0.88 0.73
Soft palate (94) 0.928 0.975 0.987 0.881 0.664
Base of the tongue (45) 0.931 0.955 0.971 0.881 0.624
Posterior wall (27) 0.962 0.846 0.987 0.867 0.607

pT status
pT1 (139) 0.943 0.973 0.991 0.94 0.743
pT2 (127) 0.924; p ¼ .489 0.948; p ¼ .318 0.949; p ¼ .162 0.812; p ¼ .008 0.604; p ¼ .049

R status
R0 (255) 0.935 0.961 0.971 0.879 0.672
Rþ (11) 0.90; p ¼ .850 ‘‘1’’; p ¼ .515 ‘‘1’’; p ¼ .282 0.909; p ¼ .733 0.758; p ¼ .417

Neck dissection
Yes (205) 0.936 0.959 0.981 0.921 0.697
No (61) 0.925; p ¼ .708 0.978; p ¼ .398 0.970; p ¼ .977 0.868; p ¼ .053 0.604; p ¼ .242

N status
N0 (211) 0.917 0.974 0.971 0.883 0.673
N1 (55) 0.941; p ¼ .077 0.921; p ¼ .446 0.979; p ¼ .078 0.869; p ¼ .708 0.687; p ¼ .638

Tumor depth
�5 mm (60) 0.965 ‘‘1’’ 0.98 0.945 0.811
>5 mm (50) 0.879; p ¼ .117 0.971; p ¼ .998 0.918; p ¼ .343 0.789; p ¼ .031 0.560; p ¼ 0.036

Differentiation
Well/moderate (188) 0.931 0.954 0.978 0.873 0.682
Poor (73) 0.986; p ¼ .572 0.982; p ¼ .886 0.967; p ¼ .545 0.923; p ¼ .692 0.700; p ¼ .872

Perinodal invasion
No (210) 0.931 0.96 0.977 0.889 0.68
Yes (6) ‘‘1’’; p ¼ .519 0.667; p ¼ .028 ‘‘1’’; p ¼ .711 0.533; p ¼ .071 0.333; p ¼ .164

Lymphatic invasion
No (219) 0.934 0.955 0.978 0.872 0.668
Yes (16) 0.923; p ¼ .946 ‘‘1’’; p ¼ .457 0.917; p ¼ .315 0.923; p ¼ .549 0.565; p ¼ .678

Therapy
Surgery only (86) 0.89 0.947 0.971 0.879 0.68
Surgery þ radiotherapy (180) 0.953; p ¼ .074 0.978; p ¼ .882 0.973; p ¼ .623 0.880; p ¼ .964 0.675; p ¼ .739

HPV
No (52) 0.945 0.95 0.971 0.919 0.795
Yes (31) No events No events No events 0.952; p ¼ .441 0.808; p ¼ .592

Type of surgery
Laser (66) 0.954 0.903 No events 0.85 0.688
Conventional (195) 0.924; p ¼ .466 0.993; p ¼ .013 0.962; p ¼ .060 0.889; p ¼ .777 0.675; p ¼ .685

UICC
I (113) 0.931 0.98 0.989 0.948 0.74
II (98) 0.902 0.963 0.946 0.804 0.592
III (55) ‘‘1’’ 0.921 0.979 0.869 0.687

Abbreviations: LC, local control; RC, regional control; DMC, distant-metastasis-control; DSS, disease-specific survival; OS, overall survival; HPV, human papillomavirus; UICC, Union Internationale
Contre le Cancer.
The figures in boldface represent XXX.
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appropriate variables from the univariate analysis, multi-
variate analysis was performed. The T classification and
tumor depth proved to be statistically significant independ-
ent predictors of reduced DSS and OS (Tables 3 and 4).

DISCUSSION
Limited oropharyngeal carcinoma is an infrequent but

highly curable disease. A number of retrospective studies
have shown that surgery, but also radiotherapy, can pro-
duce excellent results in this patient group (Tables 5 and
6). DSS was 69% to 94% for primary surgery with adju-
vant radiotherapy if necessary, and 60% to 95% for pri-
mary radiotherapy followed by surgical salvage if needed.
The only comparative study published to date showed a
slightly better DSS of surgically versus nonsurgically
treated patients, even though statistically not significant
(69% vs 60%; p ¼ .22).24 This study used a national pro-
spective audit, perhaps explaining the worse survival in

comparison to all other studies. Unfortunately, there are
no high-quality comparative studies of the 2 treatment
strategies.

The philosophy in our department is to offer most
patients with limited oropharyngeal carcinoma a primarily
surgical treatment with adjuvant therapy if necessary. The
reasons for this approach are as follows. First, and most
important, the excellent oncologic results (DSS ¼ 88.7%)
at the high end of the existing literature. Second, the low
complication profile of surgery. The general use of trans-
oral techniques and the application of a laser minimize
the complication rates and improve function.25,26 The last
reason is the high incidence of second primary tumors
which is between 15% and 29% even in limited oropha-
ryngeal carcinoma.15,16 Because radiotherapy can only be
applied once in a therapeutic dose, the question why not
to use surgery, which can be applied as often as neces-
sary, and reserve radiotherapy for relapse or second
malignancy seems quite justified. This aspect becomes
even more important in HPV-associated oropharyngeal
carcinoma, in which patients mostly develop disease at a
younger age.6,27 On the other hand, as this study showed,
many of the patients intended to be treated with surgery
alone and eventually required an adjuvant radiochemo-
therapy and had the increased morbidity of a combined
treatment.28,29

The main purpose of this study was to offer head and
neck surgeons the information needed to optimize treat-
ment, particularly regarding the necessity of adjuvant
therapy. Therefore, it is of great importance to determine

TABLE 3. Results of multivariate analysis for disease-specific survival.

Factor SE
Wald

(chi-square)
p value
(Wald)

Odds ratio
(95% CI)

T classification
(T1 vs T2)

0.354 6.628 .01 2.49 (1.24–4.97)

Tumor depth
(�5 mm
vs >5 mm)

0.513 4.260 .04 2.88 (1.06–7.87)

Abbreviation: CI, confidence interval.

TABLE 4. Results of multivariate analysis for overall survival.

Factor SE Wald (chi-square) p value (Wald) Odds ratio (95% CI)

T classification (T1 vs T2) 0.168 3.827 .05 1.39 (0.999–1.928)
Tumor depth (�5 mm vs >5 mm) 0.291 4.274 .039 1.83 (1.032–3.233)
Sex (male vs female) Violation of the proportional hazards assumption.
Age (>53 vs �53) Violation of the proportional hazards assumption.

Abbreviation: CI, confidence interval.

TABLE 5. Survival of limited oropharyngeal carcinoma after surgical management in the recent literature.

Authors No. of patients DSS LC OS Type of therapy Study period

Karatzanis et al,26 2011 123 92% - - Surgery 6 radiotherapy 1984–2005
pT1 Nx, Germany

O’Hara and MacKenzie,24 2011 60% Surgery 6 radiotherapy 1999–2001
T1–2N0, Scotland 42 69%
Psychogios et al,31 2012 93 84% - - Surgery 6 radiotherapy 1985–2005
pT2 pN0–1, Germany

R€o€osli et al,30 2009 238 T1 ¼ 85.7% - 80.8% Surgery 6 radiotherapy or
radiochemotherapy

1990–2006

T1–2Nx, Switzerland T2 ¼ 77.5% 63.1%
Moncrieff et al,17 2009

pT1–2Nx, Australia 92 83% 87% - Surgery 6 radiotherapy 1987–?
Shin et al,19 2009 46 83% Surgery 6 radiotherapy 1992–2006
cT1–2cN0, Korea

Walvekar et al,15 2008 ‘ 83% - - Surgery 6 radiochemotherapy 1982–2004
T1–2N0–1, United States

Lim et al,20 2008 19 94% - - Surgery 6 radiotherapy 1992–2004
pT1–2Nx, Seoul

Abbreviations: DSS, disease-specific survival; LC, local control; OS, overall survival.
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factors that increase the risk of recurrent disease and
reduce survival. The retrospective nature of this article
and the long period of study are the main limitations. Fur-
thermore, because many patients received adjuvant radio-
therapy, it is difficult to fully interpret and apply the
findings.

The best prognostic factor of this group of patients
proved to be the T classification. Our results show that
patients with T2 tumors have a 2.5-fold chance of dying
from their tumor in comparison to pT1. Unfortunately,
our study does not have the statistical power to determine
the necessity of adjuvant radiotherapy in T2 oropharyn-
geal carcinoma. R€o€osli et al30 also found a significant dif-
ference in DSS between T1 and T2 oropharyngeal carci-
noma (85.7% vs 77.5%; p < .001). Other studies also
demonstrate better survival for T1 tumors, although not
always statistically significant.17,31

The second important prognostic factor of this study
was tumor depth. A patient with a tumor depth of more
than 5 mm had a 2.8-fold chance of dying from their tu-
mor in this study. Other studies also proved a correlation
between tumor depth and survival in early and advanced
oral cancers.32,33 Tumor depth also seems to be a predic-
tive factor for cervical lymph node metastasis. There is,
however, little agreement about the best cutoff point to be
used and the clinical relevance.34,35

Recent studies have demonstrated a high concordance
between direct detection of HPV and p16 overexpression
in oropharyngeal carcinoma, indicating a high sensitivity
and specificity of this simple test as a useful surrogate
marker for assessing the HPV status in oropharyngeal car-
cinoma.23 Our study shows that biological prognostic fac-
tors, such as HPV, can have variable importance in differ-
ent stages of the same disease. A recent prospective study
showed that patients with stage III or IV oropharyngeal
carcinoma who were treated with primary radiochemo-
therapy showed significantly better survival if they were
HPV positive.6 All other studies published to date on this
topic also concentrate on advanced oropharyngeal carci-
noma.36,37 According to our results, HPV infection as
identified by the highly sensitive and almost specific p16
immunostaining does not influence the outcome of surgi-
cally treated limited oropharyngeal carcinoma and should
therefore not play a role in the management of these
tumors. One possible explanation is the generally good
survival of limited oropharyngeal carcinoma irrespective
of the p16 status. Because of the relative small number of
patients in whom the p16 oncoprotein could be deter-

mined in our study, these data should be verified in a
larger prospective study. Expression of p16 has been pro-
ven to be a reliable biomarker of infection with HPV in
head and neck cancer, but direct determination of HPV
with polymerase chain reaction would be even better.37,38

A solitary lymph node metastasis less than 3 cm does
not worsen the prognosis in this group of patients. This is
consistent with most of the literature.39,40 Therefore, other
known prognostic factors, such as perinodal invasion,
should be taken into account in patients with pN1 status.
A prospective multicentric trial currently being executed
tries to give a definitive answer.41 This study has not
demonstrated any survival benefit from the use of neck
dissection, a finding also reported from other studies.42

Nevertheless, we always perform an elective neck dissec-
tion in our institution because of the high percentage of
occult metastases, even in early oropharyngeal carci-
noma,26,40,43 and the high risk of losing the patient in the
follow-up period in our region.

CONCLUSION
This study confirms that primary surgery with or with-

out adjuvant radiochemotherapy results in excellent sur-
vival in limited (T1–2, N0–1) oropharyngeal carcinoma.
Tumor depth and pT classification proved to be important
independent prognostic factors. Future clinical trials
should investigate the use of adjuvant radiotherapy in this
patient group. N1 classification and p16 expression (as a
surrogate marker of HPV infection) did not alter survival
and needs further investigation.
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