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Patients with inoperable head and neck tumors were treated concomitantly with radiochemotherapy with mitomycin C
and bleomycin in our prospective randomized clinical trial (1991–1993). For the subgroup of patients with oropharyngeal
carcinoma the results with radiochemotherapy were significantly superior to irradiation alone. Such scheme of treatment
was then adopted as standard method. Here we present the long-term results and dose-response relationships in patients with
inoperable oropharyngeal carcinoma treated by the same radiochemotherapy scheme till 1997.

Ninety-five patients with stage III and IV inoperable oropharyngeal squamous cell carcinoma were treated with curative
intent, concomitantly with supravoltage irradiation 2 Gy/day 5 times weekly to 60–73 Gy, bleomycin 5 mg 2 times weekly
and one application of mitomycin C 15 mg/m2 after 10 Gy. Logistic dose-response curve was calculated.

Median follow-up was 85 months. The loco-regional control, disease-free survival and overall survival at 5 years were
55 %, 51 % and 32 % (95 % CI: 44–67 %, 41–62 %, 22–42 %), respectively. The probability of new primary malignancy at
5 years was 24 %. In multivariate analysis performance status, biological equivalent dose, dose of bleomycin, and stage
were identified as independent prognostic factors for loco-regional control, disease-free, and overall survival. Th γ-value of
dose response curve was 2.86.

The outcome of the disease was directly proportional to intensity of irradiation and chemotherapy. It appears that in our
concomitant radiochemotherapy MiC increased radioresponsiveness of the tumor by its effect on hypoxic fraction.
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Results of radiation treatment for advanced head and neck
carcinoma are unsatisfactory. Chemotherapy as addition to
radiotherapy was expected to improve tumor control. While
induction chemotherapy did not fulfil these expectations,
concomitant administration of irradiation and chemotherapy
resulted in increased survival of these patients [32].

To improve poor treatment results in patients with inopera-
ble head and neck tumors, a prospectively designed random-
ized clinical trial was started in 1991 at the Institute of Oncol-
ogy and University Department of Otorhinolaryngology in
Ljubljana, in which the efficacy of concomitant application
of radiotherapy, mitomycin C (MiC) and bleomycin (BLM)
was tested against radiotherapy alone. In that study, approved
by the National Committee of Ethics, statistically significant
improvement of survival was found only in the subgroup of
patients with oropharyngeal carcinoma. Therefore, in spite of
its rather low statistical power, the trial was prematurely

stopped in March 1993 and concomitant radiochemotherapy
was adopted at our institutions as standard treatment of
inoperable oropharyngeal carcinoma [37, 44].

In the present report, which is an extension of the previ-
ously published data, we present the long-term results of the
first consecutive 95 patients with inoperable oropharyngeal
carcinoma treated with concomitant irradiation, MiC and
BLM, some prognostic factors, and the impact of chemother-
apy on irradiation dose-response relationship.

Patients and methods

Patients. From March 1991 to December 1997, 419 pa-
tients with the oropharyngeal squamous cell carcinoma in ad-
vanced stages were referred to The Institute of Oncology and
University Department of Otorhinolaryngology in Ljubljana,
Slovenia. Sixty-seven of them were fit only for palliation;
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246 were treated with curative intent with radiotherapy, be-
cause they did not meet the criteria set for the study, and 106
were treated with radiochemotherapy: 11 patients were
treated with methotrexate or platinum-based chemotherapy,
and 95 patients with inoperable oropharyngeal carcinoma
were eligible for our study and were treated by combined si-
multaneous radiochemotherapy with MiC and BLM. Twenty
patients with oropharyngeal carcinoma treated with
radiochemotherapy until March 1993, analyzed in previous
publications [37, 44], are also included in the present
analysis.

Pre-treatment assessment consisted of physical examina-
tion, endoscopy of upper aerodigestive tract with biopsy, CT
or MRI when necessary, ultrasonographic examination of the
neck and abdomen, chest X-ray, complete blood count and
electrolytes, prothrombine time, liver and renal function
tests. Extent of the disease was determined according to the
UICC [38]. Table 1 shows characteristics of the treated
patients.

Criteria for inoperability were technical local and/or re-
gional unresecability.

Exclusion criteria for radiochemotherapy with the intent to
cure were patients with technically operable tumor, WHO
performance status >2, hemoglobin <100 g/l, leukocytes
<3.5x109/l, platelets <100x109/l, liver enzymes ALT, AST,
gamma-GT more than 2 times above normal value and biliru-

bin, creatinin and prothrombine time above normal values,
distant metastases, and synchronous carcinoma elsewhere,
except the skin carcinoma.

Radiotherapy. Patients were treated with Co-60 or 5 MV
supravoltage irradiation, mostly with parallel-opposed fields.
The daily dose was 2 Gy applied in one fraction, 5 times per
week, specified on the 100 % isodose curve. The primary tu-
mor with additional margin of 1.5–2 cm and regional lymph
node areas were within at least 95 % isodose. There was no
marked difference in the size of treatment volumes. In order
to achieve maximum dose homogeneity (±5 %) inside the
treated volume, wedge filters and tissue compensation
boluses were used when appropriate. Head-holder with plas-
tic casts and individual shielding blocks were used for all pa-
tients. The total dose was aimed to be 66–70 Gy to the pri-
mary tumor and clinically evident regional metastases.
Clinically uninvolved lymphatic drainage areas of the neck
received 50–56 Gy. Posterior neck areas were boosted with
10–12 MeV electrons. The two-stage reduced field technique
for clinically evident disease was used: at 40–46 Gy, when
spinal cord was shielded, and at 60 Gy, when the irradiated
volume had been limited to the residual tumor. If neck
metastases were not in the reduced irradiation volume, the
boost was applied by electrons with energy and bolus as ap-
propriate. Two-dimensional treatment planning was used in
all patients. After simulation and before starting the treat-
ment, and at the field shrinking or at the change of the irradia-
tion technique, verification films were taken at the treatment
unit. The lower neck and supraclavicular regions were cov-
ered with one anterior field, which abutted the primary upper
neck fields at the skin surface. The dose was specified at the
depth of 2 cm.

On the day of the application of MiC, patients were irradi-
ated twice with the interfraction interval of 6 hours.

Quality assurance and quality control. Dosimetry checks
were performed once weekly on regular basis with water or
“plastic water” phantom, electrometer, and Farmer type cy-
lindrical ionization chamber for high energy photons, and
with planparallel ionization chamber for electrons, following
International Agency for Atomic Energy TRS-398 dosimetry
protocol. Isocenter accuracy, field dimension, and security
interlocks were checked every day, while other mechanical
checks were performed on monthly basis.

Biological dose. Biologically effective dose (BED) was
calculated according to the formula: BED = TD x (1 + d/α/β)
– K x (Tt – Td), where TD = total tumor dose in Gy, Tt = total
treatment time in days, K = daily dose equivalent of repopu-
lation in units of Gya/b day-1 (K = 0.6, and α/β = 10), and Td =
lag time in days to the onset of effective repopulation during
the treatment. It was assumed that Td = 28 days [16, 43].

Chemotherapy. The planned chemotherapy regimen con-
sisted of intramuscular applications of BLM 5 mg twice a
week during radiotherapy. After 10 Gy of irradiation, MiC
15 mg/m2 was applied intravenously as reported elsewhere
[37, 44].
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Table 1. Patient and tumor characteristics

Characteristics Number

Sex:
Females
Males

3
92

Age in years 37 – 68 (median 52)
Performance status (WHO)
0
1
2

67
26
2

Site:
Anterior wall
Lateral wall
Posterior wall
Superior wall

21
65
2
7

Histological grade:
I
II
III
Not classified

9
63
17
6

Stage grouping:
III
IVa
IVb

21
62
12

TN stage:
N0 N1 N2a N2b N2c N3 Σ

T2 – – – 1 – – 1
T3 12 9 4 13 5 6 49
T4 6 10 2 9 12 6 45

Σ 18 19 6 23 17 12 95



Follow-up. During the treatment, loco-regional and sys-
temic treatment-related toxicity was monitored weekly. In
the first year after completion of the therapy, the patients
were followed once a month, and after that, the interval was
prolonged for a month in each successive year until the sixth
year when the patients were examined once each year. At
each follow-up visit, we looked for possible progression of
the disease, late adverse effects on the healthy tissues and
possible new primary malignancies. Clinical examination,
complete blood count, electrolytes, liver and renal function
tests were routinely performed at each follow up. Chest
X-ray was checked every year. Acute and chronic toxicity
were defined according to National Cancer Institute
Common Toxicity Criteria [10].

Endpoints. The primary end-point was loco-regional con-
trol after radiotherapy. The definition of this end-point was
complete and persistent disappearance of the primary tumor
(T-site) and the disease in regional lymph nodes (N-site) after
radiotherapy. The evaluation was performed clinically and
supplemented with endoscopy and/or biopsy in case of
doubt. Failure was recorded in the event of a recurrent tumor,
or if the primary tumor never completely disappeared. In the
latter situation it was assumed that the treatment had failed at
its end.

Secondary end-points included disease-free survival,
overall survival and treatment-related morbidity. For the dis-
ease-free survival, the event was loco-regional recurrence or
distant metastases, and for overall survival, the event was any
death, irrespective of cause. All time estimates were per-
formed using the date of the beginning of treatment as the
initial value.

Statistical methods. The actuarial values of the end-points
were evaluated by the KAPLAN-MEIER product-limit analysis
[22] and the logrank test was used to test the difference be-
tween groups. COX [12] regression model was used to define
independent prognostic factors. In the multivariate model
prognostic factors that were found to be significant in the
univariate analysis were included as binary variables. The
statistical significance of hemoglobin drop during the treat-
ment period was tested with paired t-test [2]. All reported
p-values were two-sided and considered statistically signifi-
cant at p≥0.05.

To define the cut points, the values of total tumor dose,
BED, the dose of MiC and BLM were sorted by size and di-
vided in 5–6 categories. For each category, the Kaplan-Meier
survival curve was calculated. We found that the survival in-
creased proportionally with the increasing dose. The dose,
where the difference in loco-regional control or survival at 5
years was the largest, was taken as the cut point.

Dose response curve was constructed using logistic model.
Statistics were calculated with SPSS 10.0 and SigmaPlot 6.0
(SPSS Inc. USA).

Results

Compliance. The median total irradiation dose was 68 Gy
(60–73 Gy), median treatment time was 48 days (40–78
days), BED 69 Gy10 (49–75.6 Gy10), median dose of MiC
14.7 mg/m2 (7.6–16.5 mg/m2, when the liver enzymes were
above normal value the dose of MiC was reduced) and BLM
25 mg (range 5–75 mg the dose was reduced due to mucositis
and/or oral infection). Three patients refused the application
of MiC, and three refused BLM. In case of severe mucositis,
the treatment was interrupted, and /or BLM was stopped, or
the treatment was ended before planned irradiation tumor
dose was achieved.

Treatment outcome. Median follow up was 85 months
(range 46–146 months). At the time of analysis, 70/95 pa-
tients were dead: 42 of oropharyngeal carcinoma, 16 of sec-
ond primary without evidence of progression, and 12 of other
causes. Twenty-five patients were alive without disease.

Sixty-seven patients had the WHO performance status 0,
and 28 patients 1 or 2. There was no statistically significant
difference in distribution of performance status between
compared groups.

The probability of loco-regional control, disease-free sur-
vival and overall survival at 5 years was 55 % (95 %
CI=44–67 %), 51 % (95 % CI=41–62 %), and 32 % (95 %
CI=22–42 %), respectively (Fig. 1). Median overall survival
was 27 months.

The probability of primary tumor control was for T3 and
T4 73 % (95 % CI=60–86 %), and 52 % (95 % CI=37–67 %),
respectively (p=0.022). The probability of regional control
for N0, N1-N2c, and N3 lymph-node metastases was 94 %
(88–100 %), 81 % (71–91 %), 13 % (0–37 %), respectively
(p=0.0001).

Local recurrences, regional recurrences and distant
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Figure 1. Loco-regional control, disease free survival, and overall sur-

vival of 95 treated patients. LRC – loco-regional control, DFS – disease

free survival, OS – overall survival.
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metastases developed within the first year after the beginning
of the treatment in 30/32 (94 %), 16/20 (75 %) and 8/12
(67 %), respectively.

In univariate analysis, the performance status, stage of dis-
ease, total tumor dose, BED, the total dose of BLM and MiC
influenced the outcome of the treatment. Table 2 shows the
influence of established prognostic factors on LRC, DFS,
and OS as obtained by univariate analysis.

The multivariate analysis showed that the performance
status, stage, BED, dose of BLM, remained statistically sig-
nificant independent prognostic factors for loco-regional
control, disease-free survival and overall survival, while MiC
had statistically significant influence only on DFS and OS
(Tab. 3).

The intensity of treatment showed marked effect on the
treatment outcome (Fig. 2).
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Table 2. Impact of some prognostic factors on outcome - univariate analysis

Loco-regional control at 5 years Disease-free survival at 5 years Overall survival at 5 years

n (%) p (%) p (%) p
All patients 95 55 – 51 – 33 –
Performance

0
1, 2

67
28

66
251 0.0001

63
201 0.0001

45
0 0.001

T- stage2

T3
T4

49
45

62
46 0.042

59
41 0.038

37
28 0.21

N-Stage
N0
N1-2c
N3

18
65
12

70
59
0

0.009
70
57
0

0.0008
36
39
0

0.002

Stage grouping
III
IVa
IVb

21
62
12

75
57
0

0.005
75
54
0

0.0004
46
36
0

0.001

Tumor dose
≥68Gy
<68 Gy

56
39

64
40 0.029

61
37 0.023

44
19 0.037

BED
≥65 Gy10

<65 Gy10

75
20

63
21 0.0003

59
18 0.0002

38
15 0.022

Dose of BLM
≥35 mg
<35 mg

32
63

70
46 0.029

64
44 0.047

30
9 0.037

Dose of MiC
≥14.1 mg/m2

<14.1 mg/m2

76
19

57
41 0.23

56
9 0.032

33
0 0.017

Dose of both drugs
High dose
Low dose

25
70

83
44 0.002

79
41 0.002

50
6 0.013

n – number of patients; BED – biologically effective dose; BLM – bleomycin; MiC – mitomycin C, High dose – MiC ≥ 14.1 mg/m2 + BLM ≥ 35 mg; Low
dose – MiC ≥ 14.1 mg/m2 + BLM < 35 mg or MiC ≥ 14.1 mg/m2 + BLM < 35 mg or MiC < 14.1 mg/m2 + BLM ≥ 35 mg. 1 last censored at 59 months; 2 tumor T2
not counted.

Table 3. Multivariate analysis of prognostic factors

Loco-regional control Disease-free survival Overall survival

Hazard
ratio 95 % CI Hazard

ratio 95 % CI Hazard
ratio 95 % CI

Lower Upper Lower Upper Lower Upper

STAGE (III & IVa vs.IVb) 1.478 1.013 2.159 1.615 1.137 2.294 1.566 1.114 2.199
PERFORMANCE (0 vs. & 1,2) 3.380 1.676 6.819 3.116 1.600 6.069 3.994 2.227 7.165
BED (≥65 Gy10 vs. <65 Gy10 ) 3.262 1.611 6.608 3.248 1.653 6.381 1.735 0.969 3.104
BLEOMYCIN (≥35 mg vs. <35 mg ) 2.569 1.156 5.710 2.356 1.133 4.896 1.819 1.060 3.122
MITOMYCIN C (≥14.1 mg/m2 vs. <14.1 mg/m2) 1.800 0.831 3.901 2.352 1.174 4.709 2.335 1.338 4.073

CI – confidence interval; BED – biological equivalent dose



The loco-regional tumor control was very much BED de-
pendent. The 50 % loco-regional tumor control probability
was 67 Gy10 and the γ50 value of the dose-response curve was
2.76 (Fig. 3).

Anatomical site, histological grade and age did not influ-
ence significantly either loco-regional control or survival of
patients. Patients with hemoglobin level Hb≥140 g/l had
better loco-regional control (61 %), as patients with
Hb<140 g/l (51 %) but the difference was not statistically sig-
nificant.

Distant metastases. Distant metastases were diagnosed in
14 patients, 5 of them developed in 12 patients with IVb stage

of disease. Bones were affected in 8, lungs in 6, and other or-
gans in 7 patients; among them, 6 with local, 1 with regional,
3 with local and regional recurrence, and 4 without loco-re-
gional disease.

Second primary. There were diagnosed altogether 18
metachronous new primaries in 17 patients (18 %): 9 in the
lungs, 3 in the oesophagus, 2 in the tongue, and one in
hypopharynx, stomach rectum and kidney pelvis. The proba-
bility of developing a new primary at 5 years was 24 % (95 %
CI=12–36 %) (Fig. 4). Three of 17 patients were cured: one
carcinoma of the tongue, one of the rectum and one of the
lungs.
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Figure 2. Survival according to the intensity of treatment. A – high dose

chemotherapy (mitomycin C 14.1 mg/m
2

+ bleomycin 35 mg) + high

biologically equivalent dose ( 65Gy10), n=22.

B – either the dose of chemotherapy high or biologically equivalent dose

was high, n=56.

C – low chemotherapy (mitomycin C <14.1 mg/m
2
+ bleomycin <35 mg)

+ low biologically equivalent dose (<65 Gy10), n=17.

Figure 3. Logit dose-response curve for probability of loco-regional con-

trol for 95 patients treated with concomitant radiochemotherapy. 95 %

confidence interval at 50 % of loco-regional control = 66.0–68.4 Gy10 is

shown. BED – biologically effective dose, TCD50 – 50 % tumoricidal

dose, 50 – steepnes of the irradiation dose-response curve.

Figure 4. The probability of second malignancy.
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Acute toxic effects. The most prominent acute toxic effect
was mucositis. Grade 3 mucositis was present in 59/95
(62 %) patients, and grade 3 dermatitis in 16/95 (17 %) pa-
tients. Tube feeding was introduced in 4 patients.

Mean hemoglobin value in the treated patients dropped
from 140 g/l before the treatment to 120 g/l at the end of treat-
ment (p<0.0001). Grades of leukopenia and thrombopenia at
their nadir values are shown in Table 4.

One patient died during the treatment because of septicae-
mia, associated with grade 2 leukopenia.

The median weight loss during the treatment was 10 %
(range 0–22 %). It had negative impact on survival, but not
statistically significant.

Late toxic effects. Most patients suffered of xerostomia and
dental caries of grade 2 or less. Grade 3 toxicity developed in
11 patients: 5 patients developed fibrosis (in one patients as-
sociated with moderate edema, and in one with nerve palsy),
1 xerostomia, 1 teleangiectasia, 4 trismus associated with
limited self-healing bared mandible in one. Grade 4 devel-
oped in 2 patients: both had severe necrosis of the mandible,
one demanding surgery. The probability of developing toxic-
ity grade ≥3 was 13 % at two years after completion of the
treatment and 26 % at 48 months and remained at the same
level thereafter (Fig. 5). No pulmonary toxicity associated
with BLM was registered.

Discussion

The present analysis confirms the optimism we gained by
the results for advanced inoperable oropharyngeal carcinoma
in small randomized trial performed at our institutions be-
tween 1991–1993 [37, 44]. The 5-year loco-regional control
of 56 %, disease-free survival of 51 % and overall survival of
32 % justify the choice of the treatment regimen we made,
and compare favorably to the results reported in the
literature.

There are numerous reports on concomitant treatment with
irradiation and chemotherapy in advanced head and neck car-
cinoma [e.g. 1, 20, 21, 26, 39]. In majority of them, various
tumor sites, each with different prognosis, are included in the
study and the results are reported for all sites together. The re-
ports dealing only with concomitant radiochemotherapy for
advanced oropharyngeal squamous cell carcinoma are scarce
(Tab. 5) [5, 8, 9, 15, 27]. Even in these studies the extent of
disease varies considerably. Two authors [5, 15] included in
their studies also stage II disease. In one study only [39], it is
stated that exclusively inoperable cases were included. In our
series, all tumors were technically inoperable, which means
that radical resection, either regional and/or local, was not
possible even with the primary microvascular free flap recon-
struction. Namely, at our institutions, the standard approach
for the patients with advanced oropharyngeal carcinoma is,
whenever feasible, primary operation followed by radio-
therapy.

In four series that included only the patients with
oropharyngeal carcinoma (Tab. 5) [5, 8, 9, 27, 39], the tested
cytotoxic drugs were cisplatin (or carboplatin) and 5-FU.
MiC, given as a single injection on the first day of radiother-
apy, was added to this combination in one study [5]. The
monochemotherapy with BLM was tested in one study only
[15]. In the present series, BLM was used due to its
radiosensitizing effect on oxygenated tumor cells [40, 17, 15,
3], while MiC, a bioreductive alkylating agent was chosen
because of its selective toxic effect on radioresistant hypoxic
tumor cells [19, 23]. In our study, the 5-year loco-regional
control was comparable to that reported by CALAIS et al [8, 9],
and at 2 years, it was lower than in the study of BERGER et al
[5] but comparable to the results obtained by STAAR et al [39].
Regarding the disease-free survival, our results are some-
what better than those of other reports, while the overall sur-
vival was comparable to others (Tab. 5). It seems that in pa-
tients with advanced oropharyngeal carcinoma, the mode of
chemotherapy (induction chemotherapy vs. concomitant) is
more important than the choice of the drugs. It seems that
hyperfractionated accelerated irradiation with concomitant
chemotherapy is not better than conventional radiochemo-
therapy [39].

The treatment intensity is important for disease control and
survival (Fig. 2). Therefore, it does not seem recommendable
to interrupt the treatment, or to end it prematurely or to stop
BLM, when mucositis becomes severe. Probably, if tube
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Figure 5. Probability of late effects.

Table 4. Leukopenia and thrombopenia in 95 treated patients

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

Leukopenia 33 22 29 10 1
Thrombopenia 66 16 8 5 0
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feeding or jejunal feeding had been used more frequently,
more patients could be treated with higher irradiation dose
and dose of cytostatic drugs.

However, the price for improved survival was rather se-
vere acute toxicity, the main being mucosits attributed mainly
to the sensitising effect of BLM. Nevertheless, in view of im-
proved treatment results and late toxicity within acceptable
limits, this seems to be acceptable treatment.

The decision on the intensity of treatment in patients with
stage IVb disease is more problematic. All but one of 12
N3-patients in our series died of cancer, and their survival
was short (median 10 months). Five of them developed dis-
tant metastases. Therefore, one should be aware of limited
curative potential of radiochemotherapy and be cautious
when planning therapy in order to avoid too much morbidity.
These patients are at greater risk to develop distant
metastases than the patients with less advanced disease.

The steepness of radiation dose-response curves of
oropharyngeal carcinoma is usually shallow, with gamma
values (γ37 or γ50) ranging from 0.5 to 1.6 [4, 31, 41] (Tab. 6).
This means 0.5–1.6 % increase of local control per 1 % in-
crease of the total tumor dose at the steepest part of the curve.
The reason for shallowness is heterogeneity in various tumor
characteristics, such as tumor size, its radiosensitivity and
size of hypoxic fraction. Treatment characteristics, as
inhomogeneities of irradiation dose have further flattening
effect.

The dose-response curve calculated from our data is
steeper than usually obtained for oropharyngeal carcinoma
(Tab. 6, Fig. 3). The explanation might be as follows. The
hypoxic fraction of the tumor cells is the most radioresistant
fraction in the tumor. The MiC kills hypoxic tumor cells
and/or renders them more radioresponsive [19, 23]. The
whole population of clonogenic tumor cells becomes less
heterogeneous in terms of radioresponsivness, which in-
creases the steepness of the dose-response curve. Thus, the
tumor cure becomes much more dose dependent: 2 Gy10 dif-
ference at the total biological tumor dose 67 Gy10, which is in
our case TCP 50, means 8.2 % change in tumor response.

BLM, a radiomimetic cytotoxic agent, increases radio-
sensitivity of the oxic fraction of the tumor [40]. However,
from the present study it is difficult to infer whether BLM
also played a role in making the dose-response curve steeper.

The efficacy of radiation therapy in patients with
squamous cell carcinoma of the head and neck has been
found to correlate with the haemoglobin concentration in
several studies (reviewed by OVERGAARD [29]). In our study,
LRC in patients with low hemoglobin was 51 %, and in those
with high hemoglobin 61 %, which was not statistically sig-
nificant. The ratio in LRC-rate between low and high hemo-
globin group was thus 0.84. The ratios in LRC-rates between
low and high hemoglobin as we calculated from published
data for head and neck carcinoma [7, 13, 18, 24, 25, 28, 33,
34] ranged from 0.55–0.93. In the two studies using MiC in
the treatment scheme [7, 18], the rates were similar to ours:
0.82 and 0.93, while in the others the ratio was generally
much lower. It seems that the negative effect of low hemoglo-
bin level was masked by radiosensitizing and cytotoxic effect
of MiC upon the hypoxic fraction, reducing it considerably
and thus rendering the tumor response less dependent on he-
moglobin concentration. The reason for statistically negative
effect of hemoglobin could also be attributed to the small
number of patients.

For patients with carcinomas of the head and neck, the
rates of second carcinoma range from 8–25 % [6, 11, 14, 30,
35, 36]. The incidence of secondary malignancies in our
group of patients – 18 % – falls in this range. The second car-
cinomas considerably lowered the long term overall survival,
because only 3 of 17 patients could be cured: one carcinoma
of the tongue, one of the rectum and one of the lungs. There-
fore, rigorous follow-up is indicated after the treatment of the
initial cancer to detect the second malignancies in curable
stage.

Conclusions

In our study, the treatment results in terms of tumor control
and toxicity for advanced inoperable oropharyngeal carci-
noma as achieved with concomitant conventional irradiation
and chemotherapy with MiC and BLM are comparable to the
results reported with platinum based radiochemotherapy. The
outcome of the disease was dependent on intensity of chemo-
therapy and irradiation. The dose of chemotherapy, BED,
performance status and stage are independent prognostic fac-
tors for loco-regional control, disease-free survival, and
overall survival. We believe that in our concomitant
radiochemotherapy MiC increased radioresponsiveness of
the tumor by its effect on hypoxic fraction.
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