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Abstract Improved diagnostic techniques and more ef-
fective treatment concepts have resulted in a growing
number of patients with oropharyngeal cancer diagnosed
with second primary tumours. In order to evaluate the
relative number of patients with second primary tumours
and to estimate the efficacy of diagnostic procedures, a
retrospective evaluation of 981 patients with oropharyn-
geal cancer, who were treated during 20 years in one
single medical centre, was performed. In total, 9.2% of
the patients were affected by secondary cancer, 1.5%
from tertiary cancer and 0.2% from quartary cancer. Of
the multiple cancers, 27.8% occurred synchronously and
72.2% metachronously. If the index tumour was located at
the oral floor or the pharynx, the risk of second primary
tumours was enhanced; if the index tumour was located at
the lips or the tongue, the risk was reduced. The 5-year
survival of all examined patients was 34.1%; the survival
of patients with multiple cancers was 62.3% at the
diagnosis of the index tumour and dropped to 30.5% at
the diagnosis of an additional malignancy. Of the second
primary tumours, 23.2% were diagnosed by panendosco-
py. We conclude that among patients with oropharyngeal
cancer, the presence of second primary tumours always
has to be considered and that panendoscopy is a valuable
tool for their diagnosis.
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Introduction

Since the early reports of Warren and Gates in 1937 [31],
second primary tumours have to be understood as

frequent observations. Slaughter [25, 26] already ex-
pressed in his theory of field-cancerisation that the
formation of oropharyngeal cancer often is not limited
to a small local process, but to a confluence of several
affected areas each consisting of single local malignan-
cies. Also at present, the incidence of second primary
tumours of the upper aerodigestive tract in patients being
treated for oropharyngeal cancer is a well-known clinical
phenomenon. Because of improved diagnostic approaches
and more effective cancer therapy strategies in recent
years, the incidence of second primary tumours has
become increasingly relevant to daily clinical practice.

The overall prognosis of patients suffering from oro-
pharyngeal carcinoma has not improved during the last
decades [3]. It is well known that the incidence of second
primary tumours is related to a reduced prognosis of
affected patients. However, in the literature a high vari-
ance is documented regarding the incidence of second
primary tumours, which is between 1 and 28% [3, 10, 15,
19, 20] for patients suffering from oropharyngeal squa-
mous cell carcinoma. These confusing data can probably
be explained by regional, but also methodical divergences
such as the study design and the period of post-therapeutic
follow-up. Interestingly, also the reported relation of
synchronous to metachronous incidences of multiple can-
cers varies to a great extent between 1:3 [24] and 2:1 [32].
The relevance of panendoscopy as a routine diagnostic
procedure to detect synchronous multiple cancer in pa-
tients with oropharyngeal cancer is controversial. There-
fore, the aim of this clinical retrospective study was
twofold:

a) to determine epidemiologically the numbers of affect-
ed patients suffering from oropharyngeal carcinoma
and multiple cancer

b) to identify clinical parameters that were associated
with the development of multiple cancer
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Patients and methods

The incidence, phenotype and survival rate of 981 (733 males,
74.7%; 248 females, 25.3%) consecutive patients with oropharyn-
geal squamous cell carcinoma who were treated between 1981 and
1999 at the Medical University of Hanover, Germany, were
investigated retrospectively by chart analysis and assessed statis-
tically. Second primary tumours were defined as by Warren and
Gates [31] and Lefor et al. [11]; the criteria for second primary
tumours were as follows:

a) each single tumour had to be classified histologically as
malignant

b) each tumour had to be separated from another by non-malignant
tissue

c) the tumour was no metastasis of the index tumour

Exclusively patients with histologically diagnosed squamous
cell index carcinoma of the oropharynx were analysed. The
patients’ records were analysed in order to determine the relevance
of several clinical and non-clinical variables. The sex (male/female)
and age of the patient were documented and categorised.

The localisation of the index carcinoma was categorised
according to the international classification of diseases (ICD) of
the WHO into nine categories: lips, oral cavity, oral floor, tongue,
pharynx, larynx, oesophagus, trachea and others. The time interval
between the diagnosis of the index carcinoma, the diagnosis of an
additional malignancy and loss of control and death of the patient
was assessed in periods of half years or years.

Second primary tumours were described as synchronous if they
were diagnosed within 6 months after the index carcinoma and as
metachronous if they were diagnosed later. Simultaneous second
primary tumours were diagnosed at the same time as the index
tumour [13]. For staging of the patients, the TNM system of the
UICC was applied [28]. If accessible, the postoperative histopath-
ological diagnosis was preferred to the preoperative clinical
diagnosis for staging.

Panendoscopy was performed both by otolaryngologists and
maxillofacial surgeons. It included microlaryngoscopy, bronchos-
copy esophagoscopy and inspection of the epipharynx.

Therapy concepts of the index carcinoma were classified into
surgery, radiation therapy, chemotherapy, immune therapy, com-
binations of those and no therapy. Surgical therapy was divided into
subscales including excision of the tumour, resection of the tumour,
tumour resection combined with partial or complete mandibular
resection, and tumour resection combined with circular resections.
Non-surgical treatment concepts were subscaled in pre- or postop-
erative concepts, concepts without (curatively intended) operations
and palliative concepts.

The reasons of death in patients with second primary tumours
were classified into tumour-related reasons, non-tumour-related
reasons, not clearly tumour-related reasons and unknown reasons.

Statistic evaluation of the patient data was performed with
SPSS, version 10.0. Patient survival was calculated by Kaplan-
Meier analysis; only patients with tumour-related death were
classified as non-censored. Patients alive or who died for other
reasons or who were lost from follow-up were classified as
censored patients. Because of the small number of patients with
second primary tumours, further statistic analysis was ignored.

Results

In total, 981 patients with previously untreated oropha-
ryngeal squamous cell carcinoma were investigated. The
average follow-up of patients with second primary tu-
mours was 4.1 years and maximal follow-up extended up
to 9.5 years. More than 86% of those patients were under
follow-up for more than 2 years. In total, 90 patients

(9.2%) developed second primary tumours. The average
age at the diagnosis of the index tumour was 56.1 years in
male patients (min. 24 years, max. 94 years) and
61.6 years in female patients (min. 19 years, max.
89 years). Of the 90 patients with second primary
tumours, 66 patients were male (73.3%) and 24 were
female (26.7%). The average age at the diagnosis of the
index carcinoma was 55.6 years (males 55.3 years;
females 56.6 years). The youngest male patient was
37 years old, and the youngest female patient was
39 years old. Of the 90 patients with second primary
tumours, 75 (83.3%) developed secondary cancer, twelve
(13.3%) developed secondary and tertiary cancer and
three (3.3%) patients developed four independent malig-
nancies. The preferred age at the diagnosis of an ad-
ditional malignancy was, for both sexes, between 40 and
70 years. Between 1981 and 1999, the calculated relative
distribution of an index or single carcinoma was 49
patients per year. For secondary cancer the relative dis-
tribution was 4.5 patients per year; for tertiary cancer it
was 0.75 per year and for quartary cancer it was 0.15 per
year.

The preferred anatomic localisations of single or index
carcinomas in all examined patients were the oral floor,
oral cavity and tongue (Fig. 1a), which were affected in
more than 85% of all patients. In patients with second
primary tumours, the preferred location of the index
tumour was the oral floor, which was affected in
approximately every second patient. Oral cavity and
tongue were less frequently affected (Fig. 1b). The pre-
ferred anatomic localisations of additional malignancies
included pharynx, tongue and oral floor in secondary
cancer, pharynx in tertiary cancer and trachea in quartary
cancer (Fig. 1c, d). Patients developing pulmonary cancer
were lost of control.

Usually, additional malignancies were located more
caudal than the index carcinoma. When the tumours were
categorised into a cranial-anterior group (lip, oral cavity,
tongue and oral floor) and a caudal-posterior group
(pharynx, larynx, oesophagus and trachea) and a ratio (R)
of those groups was calculated, this ratio dropped from
the index tumours R=6.5 (78:12) to secondary cancer R=1
(45:45) and to tertiary cancer R=0.17 (2:12).

More than 60% of all second primary tumours were
diagnosed during continuous follow-up examinations, and
more than 23% by panendoscopy. In simultaneous second
primary tumours, nearly every second additional cancer
was diagnosed by panendoscopy (Fig. 2). Additionally, in
27.8% of all patients in follow-up, leukoplakia was
diagnosed and in several others dysplasia, erosive in-
flammation and lichen ruber were diagnosed. The prog-
nosis of patients with oropharyngeal carcinoma was
markedly influenced by the presence of metastasis or
tumour recurrence. Of the patients with second primary
tumours, 45.6% had no metastasis or tumour recurrence;
22.4% of the patients developed a recurrence of the
second primary tumour without metastasis, and in 21.1%
metastases were diagnosed without tumour relapse. In
8.9% of the patients with second primary tumours, both
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metastases and tumour recurrences were present. Of all
examined patients, 440 died within the observation
period; 84 patients (8.6%) died within the first 6 months
after diagnosis of the index tumour and 164 patients
(16.7%) within the first year. Only 15 patients died later
than 10 years after the diagnosis. Of those patients who
were alive, 112 patients were screened in follow-up
examinations within the last year. The status of the re-

maining 429 patients (43.7%) was classified as uncertain.
Related to all patients, the average interval between
diagnosis of the single or index tumour and death of the
patient was 2.4 years (Fig. 3). The prognosis of female
patients was better than that of male patients (Fig. 4a).

Sixty of the 90 patients (66.7%) with second primary
tumours died within the observation period. Of those
30 patients who were alive, 25 (27.8%) patients were
screened in follow-up examinations within the last year of
the study. The status of the remaining five patients (5.6%)
was classified as uncertain. Related to all patients, the
arithmetic average interval between diagnosis of the
single or index tumour and death of the patient was
5.2 years. Female patients had a better prognosis than
male patients (Figs. 3 and 4b).

Fig. 1. a Anatomic distribution
of single or index carcinoma in
all patients (n=981). b Ana-
tomic distribution of index car-
cinomas of patients developing
second primary tumours (n=90).
c Anatomic distribution of sec-
ondary cancer in patients suf-
fering from multiple malignan-
cies (n=90). d Anatomic distri-
bution of tertiary cancer in pa-
tients suffering from multiple
malignancies (n=15)

Fig. 2 Diagnosis of secondary cancer in patients developing
second primary tumours with regard to patients in continuous
follow-up examinations (n=55) and use of panendoscopy (n=22)

Fig. 3 Survival rate (Kaplan-Meier) of patients with oropharyngeal
cancer after the diagnosis of the index or single carcinoma
(triangle), second primary tumours after diagnosis of the index
carcinoma (grey circle), second primary tumours after diagnosis of
the secondary carcinoma (black square)
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Of the 60 patients (66.7%) with second primary
tumours who died within the observation period, seven
patients (7.8%) died within the first 6 months after
diagnosis of the second malignancy and 14 patients
(15.6%) within 1 year. Only one patient (1.1%) died after
more than 10 years after diagnosis. Related to all patients,
the arithmetic average interval between diagnosis of the
second primary tumour and death of the patient was
2.3 years. Female patients exhibited a better prognosis
than male patients (Figs. 3 and 4c). The interval between

the diagnosis of the index carcinoma and the diagnosis of
an additional cancer extended 3.4 years on average. In 20
patients (22.2%) second or further primary tumours were
diagnosed simultaneously, in 25 patients (27.8%) syn-
chronously and in 65 patients (72.2%) metachronously
(Fig. 5).

The size of the single or index tumour was assessed in
780 of the 981 patients (79.5%) in which TNM reports
were available (Fig. 6a–c)

More than 50% of all examined patients (n=492) were
treated by surgery alone; 208 patients were not treated or
treatment was not documented sufficiently. The combi-
nation of surgery and chemotherapy/radiotherapy was
applied to 149 patients (15.2%); other concepts such as

Fig. 4 a Gender distribution of survival rate (Kaplan-Meier) in
patients with oropharyngeal after diagnosis of the single or index
carcinoma. b Gender distribution of the survival rate (Kaplan-
Meier) in patients with oropharyngeal cancer after diagnosis of the
single or index carcinoma. c Gender distribution of survival rate
(Kaplan-Meier) in patients with second primary tumours after
diagnosis of the secondary carcinoma

Fig. 5 Interval between diagnosis of index carcinoma and second-
ary carcinoma (n=90)

Fig. 6a–c Documented tumour sizes by T-stages: a T-stages of
single or index tumour in all patients (n=780), b T-stages of index
tumour in patients with second primary tumours (n=71), c T-stages
of second or tertiary carcinoma (n=59)
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radiotherapy alone (1.2%), chemotherapy alone (0.7%) or
immune therapy in combination with others (1.3%) were
applied only rarely.

In patients with second primary tumours, initially 65
patients (72.2%) and in secondary cancer 31 patients
(34.4%) were treated by surgery alone. Two index
carcinomas (2.2%) and 20 secondary cancers (22.2%)
were treated exclusively non-surgically. Twenty-three
index carcinomas (25.6%) and 29 secondary cancers
(32.2%) were treated both surgically and non-surgically.
Consequently, the ratio of surgical to non-surgical treat-
ment concepts was for the index carcinoma 3.52:1, for
secondary cancer 1.22:1, and for tertiary cancer 1:1.

In the group of all patients, 440 patients died (44.9%)
during the observation period. In the group of patients
with second primary tumours, 60 patients died (66.7%); in
46 of them (76.7%) death was definitely caused by the
tumour, in two patients (3.3%) likely caused by the
tumour and in three patients (5%) not caused by the
tumour. In nine patients, the reason of death is unknown.

Discussion

The incidence of 9.2% of second primary tumours in
patients with oropharyngeal carcinoma presented in this
study seems comparable to published reports of similar
patient populations with oropharyngeal tumours [15, 18,
21, 23]. The gender distribution exhibited an increasing
number of female patients affected by oropharyngeal
cancer, thus probably reflecting altered social roles of
females in western societies [1, 11, 30]. The preferred
localisation of the tumours at the oral floor seems
somewhat unusual when compared with other studies.
In the otorhinolaryngeal literature, the larynx and the
oesophagus often have been reported as preferred tumour
localisations [9, 23], while in the literature of oral and
maxillofacial surgery the tongue, oral cavity and pharynx
are found [14, 27]. The categorisation of anatomic
localisations applied in this study is the same as in earlier
reports [2, 3, 8, 14, 22]; and especially the studies of
Licciardello et al. and Shaha et al. [14, 22] confirmed the
oral floor as the predominant localisation of tumour
genesis in oropharyngeal cancer. Until now, there exists
no clear scientific explanation for the different incidences
of second primary tumours related to the localisation of
the index tumour, which are found in other reports as well
[8, 9, 12]. Probably different levels of susceptibility to
exogenous carcinogenic factors related to certain ana-
tomic locations have to be considered; another explana-
tion might include the time of exposure to certain can-
cerogenic factors, which might be different in distinct
anatomical regions of the aerodigestive system.

In this study, nearly every second simultaneous (45%)
and 20% of all metachronous second primary tumours
were detected by panendoscopy. When compared with
other diagnostic tools such as radiology [17] or cytology
[14], the potential of panendoscopy is controversial
regarding risk, costs and efficacy. Levine and Nielsen

[13] reported that barium contrast radiography allowed
correct diagnosis of only 90% of tumours of the aerodi-
gestive system, excluding small tumours of less than 1 cm
diameter. They concluded that tumours smaller than 1 cm
in diameter could be diagnosed correctly only by panen-
doscopy. Vogl and Steger [29] described panendoscopy as
the most important diagnostic tool in the diagnosis of
tumours of the larynx and hypopharynx, while in the oral
cavity and the oropharynx they recommended direct
inspection combined with magnetic resonance tomogra-
phy for the assessment of infiltrative depth. Similarly,
Gluckmann et al. [4] suggested panendoscopy for the
further diagnosis in each patient with carcinoma of
the upper aerodigestive tract and McDonald et al. [19]
recommended its application every 3–6 months for
follow-up. Additionally, panendoscopy would be helpful
in the diagnosis of other superficial alterations such as
leukoplakia.

In general, in this study the additional malignancies
were located more caudal and posterior than the index
carcinoma (Fig. 7), which generally complicated their
detection in follow-up examinations and probably re-
quired panendoscopy more often.

Survival after oropharyngeal carcinoma was enhanced
in patients with second primary tumours. This somewhat
surprising observation is consistent with the literature [5,
7, 12] and probably can be explained by patients with
metachronic second primary tumours who survive a
certain period before an additional malignancy is diag-
nosed. Those patients with severe index carcinomas die
before a second malignancy occurs. The reduced survival
of patients with second primary tumours probably results
from a more difficult diagnosis and therapy of the
additional cancer as a consequence of scar formation and
irregular anatomy. In this study, the interval between the
diagnosis of index tumour and second primary tumours
extended 3.4 years on average and 4.7 years in patients
with metachronous second primary tumours alone. Shik-

Fig. 7 Incidence of second primary tumours related to the anatomic
localisation of the index tumour (n index tumours / n secondary
carcinoma)
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hani et al. [23] and Brandau and Glanz [2] reported only
1.4 and 1.7 years, but Panosetti et al. [20] and Lamprecht
et al. [9] confirmed the results of this study with 4 and
4.5 years, respectively. The ratio of patients with me-
tachronous to simultaneous and synchronic second pri-
mary tumours was 1:2.6 in this study. Most likely due to
methodic differences of the studies, this ratio was
reported to vary between 1:3 [24], 1:1[23], 1.5:1 [6] and
2:1 [32].

Index tumour sizes of T3/4 were found in 44.2% of all
examined patients, but only in 28.2% of patients who
developed second primary tumours. Probably many pa-
tients with T3/4 stages die before a second malignancy
develops (Fig. 8a). In patients with multiple malignancies,
T3/4 stages occurred frequently; one reason might be the
preferred dorso-caudal position of these tumours, which
were probably more difficult to diagnose. This is opposed
by the fact that more than 62% of all second primary
tumours were found in follow-up examinations; therefore,
they should be found at earlier stages. Similar data were
reported by Lyons [16], who found T3/4-stages in 36.8%
of index carcinomas and in 50% of the second primary
tumours. The increased tumour size was related to a
reduced survival of the patients both after diagnosis of the
index carcinoma (Fig. 8b) and more clearly after diagno-
sis of an additional cancer (Fig. 8c).

In this study, 50.2% of all patients were treated
exclusively by surgery, and in 24.7% of all patients, sur-
gery was combined with other procedures. This is similar
to other reports [3, 8] and demonstrates the predominance
of surgery in the therapy of oropharyngeal carcinoma. Of
patients developing second primary tumours, 72.2% had
been treated exclusively by surgery, and in 25.6% of these
patients surgery had been combined with other proce-
dures.

In those 90 patients with second primary tumours, only
34.4% were treated exclusively by surgery, and 32.2% by
surgery and other procedures. Related to the presence and
size of an additional malignancy treatment concepts were
changed progressively from surgical to non-surgical
procedures. Motives include the often bad conditions of
the patients suffering from second primary tumours and
the disability to reconstruct extended defects in the upper
aerodigestive tract. Reasons of death in patients with
second primary tumours were tumour related in 76.7% of
patients. This is similar to reports of McDonald et al. [19].

In conclusion, this study demonstrates that second
primary tumours have to be considered a frequent phe-
nomenon in oropharyngeal cancer. Despite regular fol-
low-up concepts, additional carcinomas are often detected
at high T-stages, probably due to their preferred dorso-
posterior localisation. Panendoscopy has proven to serve
as a reliable diagnostic tool for the detection of second
primary tumours. Once second primary tumours are
diagnosed, treatment concepts have to be changed from
surgical to non-surgical techniques. Most patients with
second primary tumours die due to tumour-related causes
within 4 years.
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