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Accelerated hyperfractionated radiotherapy with concurrent
chemotherapy in locally advanced nasopharyngeal carcinoma:

a phase Il study

Abstract Purpose: The incidence of nasopharyngeal
carcinoma in Germany is relatively low in comparison
with certain regions in south-east Asia. However, stan-
dardised therapeutical regimes are required in the
treatment of these tumours. Methods: Between August
1990 and December 1997, 25 patients with stage III and
IV nasopharyngeal carcinoma received an accelerated
and hyperfractionated radiotherapy with concurrent
chemotherapy (5-FU and mitomycin C). The primary
tumour and positive lymph nodes received a total dose
of 72 Gy over a period of 6 weeks. In the first 3 weeks,
irradiation fields were treated five times per week with
2 Gy per fraction. Thereafter, treatment was accelerated,
giving two daily fractions of 1.4 Gy. Salvage surgery
was offered for residual lymph node disease after ra-
diotherapy. Results: The overall response rate defined as
complete and partial response of the primary was 100%.
Sixteen of the 25 patients were still alive and were free of
any evidence of tumour recurrence or distant metastases
at a mean follow-up period of 34 months (range 7—
95 months). Six patients received salvage surgery. Only
one of these six patients had histologically proven evi-
dence of vital tumour. No severe late complications such
as blindness or temporal lobe necrosis were observed.
Conclusions: The presented data are promising and show
that the combination of hyperfractionated accelerated
radiotherapy and chemotherapy is feasible and effective.
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Introduction

Results of conventional fractionated radiotherapy alone
for advanced stages of nasopharyngeal carcinoma
(NPC) are disappointing. Combined radio-chemothera-
py (Al-Sarraf et al. 1998) as well as altered fractionation
schedules of radiotherapy have been introduced to im-
prove both local control and rate of distant metastases.
Here we present the results of a prospective phase II
study for advanced nasopharyngeal carcinomas, con-
sisting of hyperfractionated accelerated radiotherapy
and simultaneous chemotherapy. In close cooperation
with the Departments of Radiotherapy and Otorhino-
laryngology at the University of Essen, Germany, an
improvement in local control of patients with stages I11
and IV oropharyngeal and hypopharyngeal carcinoma
were reported, following accelerated hyperfractionated
radiotherapy and concurrent chemotherapy (Stuschke
et al. 1994; Schrader et al. 1998).

It is widely accepted that radiotherapy alone is the
treatment of choice for NPC. Some studies investigated
the additional benefit of chemotherapy in advanced
stages of NPC. These chemotherapies have been applied
in both adjuvant or neoadjuvant manner (Tannock et al.
1987; Gasparini et al. 1988; Dimery et al. 1993; Chan
et al. 1995). Only a few studies have reported on con-
current chemotherapy and radiotherapy regimes
(Souhami and Rabinowits 1988; Lin et al. 1996; Koness
et al. 1997; Al-Sarraf et al. 1998).

However, results of these trials are conflicting.

Material and methods

Between August 1990 and December 1997, 25 patients (18 men and
seven women) with stage 111 and IV nasopharyngeal carcinoma were
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Fig. 1 Treatment schedule of
accelerated hyperfractionated
radiotherapy and concurrent
chemotherapy (XRT radiother-
apy, 5-FU 5-fluorouracil)

treated according to an accelerated hyperfractionated radiotherapy
schedule with concurrent chemotherapy (5-FU and mitomycin C).
The mean age at the time of diagnosis was 45 years (26-66). The
mean subsequent follow-up period was 34 months (7-95).

All patients gave their written informed consent for this pro-
tocol. Karnofsky performance status < 70%, severe arteriosclerotic
carotid aa. plaques, distant metastases or concurrent secondary
carcinomas were exclusion criteria. Normal liver (bilirubin
<1.5 mg/dl, TPZ >70%) and bone marrow function (leukocytes
>3,500/ul, platelets >150,000/ul) were required.

The primary tumour and positive lymph nodes (>1 cm in
smallest diameter on CT scan, and/or central necrosis) received a
total dose of 72 Gy. During the first 3 weeks, fields were irradiated
five times per week with 2 Gy per fraction. Thereafter, treatment
was accelerated, giving two daily fractions of 1.4 Gy with a mini-
mal interfraction interval of 6 h. Negative lymph nodes were
treated up to a total dose of 60 Gy. The total dose to the optic
nerve or the chiasm was limited to 54 Gy. 5-FU was given at day 1
of the radiation treatment schedule as a bolus in a dose of 350 mg/
m? iv. followed by continuous infusion of 5-FU consisting of
350 mg/m? per 24 h 5-FU on days 1-5. Mitomycin C was given on
day 5 in a dose of 10 mg/m?. The schedule also included 50 mg/m?>
leucovorin on day 1 followed by continuous infusion leucovorin
100 mg/m? per 24 h on days 1-5 (Fig. 1).

Six weeks after therapy a re-staging including CT scan was
performed. Salvage surgery of the neck was offered for residual
nodal disease after radiotherapy. This means that lymph nodes
which were still significant on the CT scan (>1 cm in smallest
diameter, and/or central necrosis) at 6 weeks after therapy were
removed. This surgical procedure (local excision only) was carried
out in a very conservative way within 6-8 weeks after end of radio-/
chemotherapy. In our experience, no increased risk of wound
healing problems such as formation of fibrosis and disturbed
circulation were observed at that time point.

The stratification of patients by T- and N-stage are given in
Table 1. (Spiessl et al. 1992). All patients (n = 25) suffered from

Table 1 Distribution of tumour and lymph node categories. (Pre-
liminary results were presented at the UICC Workshop on Naso-
pharyngeal Cancer, Singapore, 11-14 February 1998)

T category N category

NO N1 N2 N3 Total
T2 - - 3 - 3
T3 - 1 6 2 9
T4 3 7 1 13
Total 2 4 16 3 25

advanced disease (stage III and IV according to “The American
Joint Committee on Cancer’) (Beahrs et al. 1992), and most pa-
tients (76%) had advanced lymph node involvement (N2 and N3).

Results

Twenty-five patients with advanced disease underwent
our phase II protocol. According to the WHO classifi-
cation, histological examination revealed well-differen-
tiated tumours in two cases (WHO 1), seven were
nonkeratinized (WHO 1I), and 16 were undifferentiated
(WHO III) tumours.

In the first year of follow-up, the examinations con-
sisted of: otorhinolaryngological examination including
endoscopy and sonography of the neck (once per
month) and CT scans (one every 3—6 months).

Later on, the otorhinolaryngological examination
was performed every 2-3 months and CT scans were
performed every 6 months.

The overall response rate of the primary defined as
complete and partial response was 100%. At the time of
the most recent analysis (September 1999) 16 of the 25
patients were still alive and did not have any sign of local
tumour recurrence or lymph node metastases.

In six patients salvage surgery of the lymph nodes
was performed on eight occasions with three successive
dissections in one patient only. This patient — with his-
tologically positive lymph nodes — suffered a stroke with
consecutive hemiparesis, probably as a consequence of
the neck dissection. Histological examination revealed
vital tumour in only two of eight dissections. Two other
patients developed a metachronous secondary carcino-
ma (one case with bronchial and another with ethmoidal
carcinoma). The original NPC and the ethmoidal car-
cinoma differed histologically and hence the ethmoidal
carcinoma was termed a secondary.

During follow-up distant metastases were found in
two patients, hepatic metastases in one (8 months after
end of therapy), and bone and hepatic metastases in the
other (9 and 12 months after end of therapy).
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Fig. 2 Overall survival in 1.0
NPC treated with radio-
chemotherapy
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The overall survival rates at 18, 24, and 60 months
after therapy were 84 +/-7%, 75 +/-9%, and 65 +/
—10%, respectively (Fig. 2) (Kaplan and Meier 1958).

As expected with the aggressive multimodal protocol,
84% of the patients developed grade III mucositis
(World Health Organisation 1979). In ten patients ad-
ditional parenteral feeding was necessary during the last
week of radio-/chemotherapy. However, with mucosal
healing (1-2 weeks) after end of treatment it became
unnecessary. No ulcerations or necrosis or osteoradio-
necrosis were observed. No patients developed blindness
or revealed clinical symptoms of brain necrosis.

No local recurrences were detected. Five patients
deceased under unknown circumstances. Two patients
suffered distant metastases and two developed another
secondary carcinoma.

Discussion

Radiotherapy is widely accepted as the treatment of
choice in NPC whereas the role of additional chemo-
therapy is still under discussion.

Lee et al. (1992) retrospectively reviewed more than
5,000 patients with all stages of NPC following radio-
therapy only with a total dose of 65 Gy. The 5-year
overall survival rate of this heterogeneous patient col-
lective was 52%.

In stage III and IV (comparable with our data) con-
ventional radiotherapy can only achieve a 2-year sur-

time (months)

vival rate of less than 30% (Marcial and Pajak 1989;
Million and Cassisi 1994).

Adjuvant and neoadjuvant chemotherapy strategies
are under investigation (International Nasopharynx
Cancer Study Group 1996; Geara et al. 1997; Chua
et al. 1998). As shown by Teo et al. (1999), the results in
stages III and IV can be improved by additional che-
motherapy. They found that induction chemotherapy
(cisplatin, 5-FU) followed in some cases by adjuvant
chemotherapy was able to reduce the local failure rate
significantly in stage III and IV.

However, the compliance of patients after aggressive
local treatment concerning the adjuvant chemotherapy
was very limited.

Studies investigating the effects of simultaneous che-
motherapy gave evidence for increased local control and
survival in advanced tumours.

Al-Sarraf et al. (1990) found that the overall survival
rate was better in a group treated with radiotherapy
(73.8 Gy) plus concurrent chemotherapy (cisplatin) than
with radiotherapy alone (62% versus 27% 4-year overall
survival rate). This was observed in advanced (stage IV)
tumours.

Cisplatin/5-FU-based chemotherapy, mostly given
simultaneously with radiotherapy typically results in a 2-
and 3-year survival rate of 66% and 38%, respectively
(Murthy et al. 1987; Dragovic et al. 1995). For instance,
Dimery et al. (1993) used a scheme consisting of in-
duction chemotherapy (5-FU and cisplatin) and radio-
therapy in advanced nasopharyngeal carcinoma. The
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actuarial overall survival rates at 4 and 6 years were
71.6% and 67.4%.

However, the use of simultaneous radio-/chemother-
apy is under debate.

Murthy et al. (1987) reported a 66% 2-year overall
survival rate in a group of patients treated with curative
intention at a dose of 70 Gy and concomitant chemo-
therapy (5-FU/cisplatin).

Similarly, Lin et al. (1996) found a 3-year overall
survival rate of 74% in stage III and IV of NPC after
hyperfractionated accelerated radiotherapy and con-
current chemotherapy (cisplatin, 5-FU).

Some studies give evidence for improved local control
and survival in advanced stages only. This could be due
to the absence of pretherapeutic selection, as only stage
III and IV benefit from the additional chemotherapy
(Teo et al. 1999).

Few data are available on hyperfractionated radio-
therapy in combination with chemotherapy.

Dragovic et al. (1995) reported an actuarial overall
survival rate of 38% at 3 years for stage IV NPC with
accelerated fractionation radiotherapy and concomitant
chemotherapy (cisplatin, 5-FU).

Criticism focuses either on pronounced side effects or
the lack of therapeutical improvement in comparison
with radiotherapy alone.

Souhami and Rabinowits (1988), for example, ap-
plied chemotherapy concomitantly (mitomycin C, 5-FU,
methotrexate) to radiotherapy (65-70 Gy; 1.8 Gy 5x/
week). They achieved a complete response in 75% of
patients. The overall survival rate at 48 months was
49%. They reported a high complication rate including
severe mucositis, xerostomia, and septicaemia. The sur-
vival rate did not improve compared with radiotherapy
alone.

Chan et al. (1995) performed a prospective rando-
mised study of chemotherapy (cisplatin, 5-FU) additive
to conventional radiotherapy in advanced NPC
compared with radiotherapy alone. The 2-year overall
survival rates were identical in both treatment groups
(80%), illustrating no significant benefit of additional
chemotherapy.

The biological rationale for hyperfractionated ra-
diotherapy (small doses per fraction) is the decreased
risk of severe late complications of high-dose therapy
(Stuschke and Thames 1999). However, Lee et al. (1999)
found an increased risk of temporal lobe necroses after
a hyperfractionated accelerated fractionation schedule.
This complication was not observed in our study. Using
a CT-based shrinking field technique with significant
volume reductions after 50 and 60 Gy the temporal lobe
volume treated at high doses was limited.

With the technique applied here the dose to the
chiasm was limited to 54 Gy. No cases of blindness or
reduction of strength of vision were observed during
follow-up.

Taking literature reports and our own data into
account, hyperfractionated accelerated radiotherapy
appears to be important in the treatment of advanced

NPC (Lin et al. 1996; Teo et al. 1996; Choi et al. 1997;
Toita et al. 1999). For selected cases the results can be
improved by a concurrent chemotherapy. In stage 1
and II of NPC the additive chemotherapy seems to
have no additional benefit for the patients as radio-
therapy is already effective enough in the treatment of
these tumours.

The presented data are promising and show that the
combination of hyperfractionated accelerated radio-
therapy and chemotherapy is feasible and effective. In
well-equipped experienced centres such protocols can be
performed without major risk of significant late effects
like blindness or brain necroses. Despite effective local
treatment, the main problems are distant metastases
occurring in the liver, bone and lung. Most distant me-
tastases occur in the liver (Ahmad and Stefani 1986).
This holds true for our current findings as well.
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