
Abstract. Background/Aim: Locoregional recurrences of
squamous cell carcinoma of the head and neck (SCCHN) are
difficult to treat. If radiotherapy was included in the primary
treatment, another curative course of radiotherapy incurs
substantial risk of complications. Results of re-irradiation can
be improved by concurrent chemotherapy. Patients and
Methods: Radiotherapy with low doses per fraction twice
daily and paclitaxel were applied in four patients with
recurrent SCCHN. Radiotherapy was administered with doses
of 30-36 Gy and doses per fraction of 1.5 Gy twice daily.
Concurrent chemotherapy consisted of 20-25 mg/m2
paclitaxel twice per week. Overall 1-year locoregional
control following re-irradiation was 25%. One-year
locoregional control rates were 75% inside the re-irradiated
region and 50% outside the re-irradiated region. Distant
metastases did not occur. One-year overall survival following
re-irradiation was 75%. Toxicity did not exceed grade 2.
Conclusion: Re-irradiation plus concurrent paclitaxel
appeared well-tolerated and resulted in promising outcomes. 

Locoregional recurrence of a squamous cell carcinoma of the
head and neck (SCCHN) is reported in up to 50% of patients
with a locally advanced tumor (stage III/IV) and often
associated with poor prognoses (1-3). The most appropriate
treatment depends on tumor size, localization and presence
of distant metastasis and is, therefore, difficult to make. This
is particularly true if radiotherapy or radiochemotherapy
were part of the initial treatment of the primary SCCHN.
Although salvage surgery alone in the irradiated regions has

been reported to achieve reasonably good results in view of
local control and overall survival, it is generally associated
with an increased risk of infections, bleeding and wound
healing problems (4-6). Furthermore, complete in sano
resection is difficult to achieve in extended recurrent lesions
close to critical structures like major cervical blood vessels
and relevant neuronal structures. Radiotherapy alone or
following tumor debulking is a viable option. However, a
second series of radiotherapy to the same region cannot be
safely performed with similarly high curative doses as the
tolerance doses of the normal tissues have already been
administered (7, 8). 

A randomized trial of definitive non-surgical treatment for
locally advanced SCCHN in primary tumors compared two
modalities, 70.6 Gy plus 7 Gy (about 10%) and 70.6 Gy plus
concurrent chemotherapy (9). Locoregional control rates at
five years were 37.4% and 49.9%, respectively (p=0.001).
Thus, the addition of chemotherapy was more effective than
another 10% of radiation dose in patients with SCCHN. This
synergistic effect is of particular importance for the re-
irradiation of recurrent SCCHN, since a second full curative
dose is not possible.

Cisplatin is the most commonly used chemotherapeutic
agent for SCCHN. However, cisplatin can lead to significant
side-effects, including nausea/vomiting, ototoxicity and renal
failure (10). The latter toxicity represents the major limiting
factor in patients with recurrent SCCHN, particularly in
elderly patients or in those with reduced renal function.
Taxanes have shown efficacy as part of combined platinum-
based chemotherapy regimens for treatment of SCCHN (11).
In several studies, monotherapy with paclitaxel has been
proven to be effective and well-tolerated in patients with
head and neck cancer, including nasopharynx cancer (12-16).
Thus, paclitaxel appears a viable option for the
radiochemotherapy of recurrent SCCHN.

Another important aspect to be considered during re-
irradiation for recurrent SCCHN is the dose per fraction. In
general, lower doses per fraction are associated with less
late radiation toxicity (17, 18). In contrast to tumor cells,
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normal tissue cells generally recover from irradiation after
an interval of 6-8 h. Therefore, it appears reasonable to
irradiate patients with a recurrent SCCHN twice daily with
doses per fraction below the conventional dose of 1.8-2.0
Gy and with an interval of 6-8 h between the two fractions
allowing the normal tissue, but not the tumor cells, to
recover in a relevant manner (19). In the present series of
patients requiring re-irradiation for recurrent SCCHN, a
combination of radiotherapy with low doses per fraction
twice daily and concurrent chemotherapy with paclitaxel
was applied.     

Patients and Methods

The data of four patients, one woman and three men, treated with
re-irradiation and concurrent chemotherapy with paclitaxel for
recurrent SCCHN were retrospectively analyzed. Initially, two
patients had pT1pN2b oropharynx cancer, one patient pT3pN0
hypopharynx cancer and one patient pT1pN1 larynx cancer. In all
patients, the initial treatment included surgery (complete resection)
followed by 60 Gy in 30 fractions of radiotherapy. Radiotherapy
was supplemented by cetuximab in one patient with pT1pN2b
oropharynx cancer. After a median interval of 50.5 months
(range=20-74), all four patients had developed locoregional
recurrence. In three patients, it was a recurrence of the primary
tumor (rT4N0) and in one patient a contra-lateral lymph node
recurrence (rTxN2b). Age at the time of the recurrence ranged from
46 to 76 years. 

The treatment for the locoregional recurrence included
concurrent radiochemotherapy with paclitaxel. Three patients
underwent upfront microscopically incomplete (R1) resection.
Radiotherapy was performed with a modern linear accelerator
(Varian Medical Systems, Palo Alto, CA, USA). Treatment was
administered as volumetric modulated arc therapy (VMAT). The
treatment volume encompassed the region of the locoregional
recurrence plus a margin of 2-3 cm. Total doses were 30-36 Gy with
doses per fraction of 1.5 Gy given twice daily, five days per week.
Concurrent chemotherapy consisted of 20-25 mg/m2 of paclitaxel
administered twice per week. Twenty to 25 mg/m2 of paclitaxel
twice weekly is believed to result in better radiosensitizing and less
toxicity than 45-50 mg/m2 weekly. A similar regimen was used as
a radiosensitizer in organ sparing treatment of urinary bladder
cancer (20). In the present series, paclitaxel was administered
intravenously (i.v.) as bolus infusion over 1 h. Premedication
included i.v. administration of clemastine (2 mg), granisetron (1 mg)
and dexamethasone (8 mg).

Investigated end-points included freedom from a second
locoregional recurrence, metastases-free survival, overall survival
and toxicities. The time to second locoregional failure, time to
metastases and time to death were referenced from the time of the
diagnosis of the first locoregional recurrence. For the
corresponding analyses, the Kaplan-Meier method was used.
Investigated toxicities included oral mucositis, radiation dermatitis,
nausea/vomiting, hematotoxicity, renal toxicity, ototoxicity,
xerostomia, lymph edema, subcutaneous cervical fibrosis and
peripheral polyneuropathy (PNP). The toxicities were assessed
according to Common Terminology Criteria of Adverse Events
(CTCAE) version 4.0.

Results

The overall 1-year locoregional control rate following re-
irradiation was 25% (Figure 1). Median time to a second
locoregional recurrence was 8.5 months. Two recurrences
occurred outside the area of re-irradiation just above the
borders of the re-irradiation fields. The 1-year rates of
locoregional control were 75% inside the re-irradiated region
(in-field control, Figure 2) and 50% outside the re-irradiated
region (out-field control, Figure 3). Distant metastases did
not occur during the period of follow-up (median=14.5).
Thus, the 1-year metastases-free survival rate was 100%. The
1-year overall survival rate following re-irradiation was 75%
(Figure 4) and the median survival time was 14.5 months.
The outcomes of the patients following re-irradiation are
summarized in Table I.

Acute and late toxicities were mild and did not exceed
grade 2 according to CTCAE version 4.0. The toxicity rates
are summarized in Table II.    

Discussion

Considerable improvement has been achieved regarding the
primary treatment of locally advanced SCCHN (21-24).
However, more than 50% develop a locoregional recurrence
(1-3). For such locoregional recurrence complete resection is
difficult to achieve in the vast majority of patients and
radiotherapy is required either alone or following surgery. If
radiotherapy was already included in the primary treatment, a
second curative dose is often not administered due to a
considerable risk of damaging adjacent normal tissues. The
risk of radiation-induced late toxicity can be reduced with
lower doses per fraction than 1.8 Gy (17, 18). Radiotherapy
with doses per fraction of 1.5 Gy given twice per day allows
recovery between the two fractions but does not attenuate the
impact on tumor cells. For tumor cells, the two daily fractions
may function similar to one fraction of approximately 3 Gy.
A dose per fraction of 3 Gy has a greater biological effect than
lower doses, since the biological effect of radiotherapy
depends on total dose and dose per fraction (17, 18). To
increase the effect of re-irradiation in these cases it is
recommended to include concurrent chemotherapy (1-3, 25).
Cisplatin, the most commonly used agent, can be associated
with considerable toxicities and is, therefore, not suitable for
many patients requiring radiochemotherapy for SCCHN (10).
This applies particularly to patients with a locoregional
recurrence as these patients often have worse performance
status than at the time of the primary treatment. Several
alternative agents are available, including cetuximab,
mitomycin C plus 5-fluorouracil and taxanes (11). Several
studies have shown that paclitaxel is effective for SCCHN
(12-16). However, no standard regimen has been established.
Dosing regimens range from low doses of 2 mg/m2 given
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three times a week to 105-120 mg/m2 given 120-h continuous
infusions. In 2003, a prospective study reported on 26 patients
with locally advanced SCCHN and a poor general condition
who received radiotherapy plus concurrent low doses of 2
mg/m2 paclitaxel given three times per week for primary
treatment (12). Two-year survival was 46% and the toxicity
profile quite favorable. In a pilot trial of 23 patients with
primary unresectable stage IV SCCHN, 70-72 Gy of
radiotherapy was combined with two courses of paclitaxel
given as 96-h infusion with a median dose of 100 mg/m2 per
course (13). Survival and locoregional control rates at 4 years
were 37% and 50%, respectively. All but one patient received
the paclitaxel dose as planned. The grade ≥3 late toxicity rate

of 18% was much lower than the grade ≥3 late toxicity rate of
56% in the trial of the French Head and Neck Oncology and
Radiotherapy Group that used carboplatin and 5-fluorouracil
(25). In a phase I trial of patients with nasopharynx cancer
from China, who received definitive intensity-modulated
radiotherapy plus weekly paclitaxel, the maximum tolerated
dose of paclitaxel was identified to be 50 mg/m2 per weekly
administration (14). In another prospective study, 35 patients
with stage III/IV SCCHN received 70.2-72 Gy of radiotherapy
plus three courses of paclitaxel started on days 1, 21 and 42
as 120-h infusion (15). Median survival time was 56.5
months; median time to local recurrence was not reached
(median follow-up=56.5). The treatment regimen was well-
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Figure 3. Kaplan-Meier curve for locoregional control outside the re-
irradiated region (freedom from out-field recurrence).

Figure 1. Kaplan-Meier curve for overall locoregional control
(locoregional control inside and outside the re-irradiated region).

Figure 2. Kaplan-Meier curve for locoregional control inside the re-
irradiated region (freedom from in-field recurrence).

Figure 4. Kaplan-Meier curve for overall survival.



tolerated. The vast majority of toxicities were grade 1 or 2. In
a randomized phase II trial of 216 patients with locally
advanced SCCHN, patients were assigned to radiotherapy
with 65 Gy plus either concurrent weekly gemcitabine (100
mg/m2) or weekly paclitaxel (20 mg/2) (16). At two years, the
paclitaxel group experienced better progression-free survival
(64% vs. 54%) and overall survival (67% vs. 56%, p=0.05).
Paclitaxel was significantly better tolerated with a grade 3
mucositis rate of 24% (vs. 36%, p=0.04) and a grade 3
dermatitis rate of 13% (vs. 24%, p=0.049).

These data show radiochemotherapy with paclitaxel as a
single agent as both effective and well-tolerated when used
for the treatment of patients with locally advanced SCCHN.
Therefore, paclitaxel was used in the present series of
patients who required re-irradiation plus chemotherapy for
recurrent SCCHN in whom cisplatin was not indicated. In
this small study, radiochemotherapy, two lower-dose
radiation fractions per day in addition to concurrent
administration of 20-25 mg/m2 paclitaxel twice per week,
was well-tolerated. The vast majority of toxicities were
limited to grade 1 and no grade 3 acute or late toxicities were
observed. The 1-year overall survival rate of 75% was
greater than in recent re-irradiation studies for recurrent
SCCHN. In those studies, 1-year overall survival rates were
33% with 48 Gy of radiotherapy alone with two daily
fractions of 3 Gy (26), 44% with re-irradiation with
cetuximab and 54% with re-irradiation, including cisplatin-
based chemotherapy (27), 53% with resection plus
brachytherapy (28), 62% with proton-beam radiotherapy plus
intra-arterial chemotherapy (29) and 62.5% with helical
tomotherapy (30). In one retrospective study, 1-year overall
survival rate was 77% (31) with three-dimensional conformal
radiotherapy, intensity-modulated radiotherapy or helical
tomotherapy. In the present study, the in-field control rate at
1 year was 75%, which was well in the range of 44-80%
reported in the previous studies.

In conclusion, in four previously irradiated patients with
recurrent SCCHN, re-irradiation with 30-36 Gy (2 x 1.5 Gy
per day) plus concurrent paclitaxel (20-25 mg/m2 twice per
week) was very well-tolerated and resulted in promising
outcome. This case series represents a prerequisite for a
phase I/II trial that will be initiated soon.
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Table I. Outcomes of the patients following re-irradiation.

Patient                                       In-field recurrence                                       Out-field recurrence                                                        Death
                                                                                                                                        
Patient 1                                  Yes (after 7 months)                                                    No                                                         Yes (after 15 months)
Patient 2                                                 No                                                   Yes (after 10 months)                                         Yes (after 14 months)
Patient 3                                                 No                                                                  No                                                     No (alive after 20 months)
Patient 4                                                 No                                                    Yes (after 7 months)                                            Yes (after 8 months)

Table II. Toxicities according to CTCAE version 4.0.

                                                                             N patients

Oral mucositis 
    None                                                                       0
    Grade 1                                                                   2
    Grade 2                                                                   2
Radiation dermatitis
    None                                                                       0
    Grade 1                                                                   4
    Grade 2                                                                   0
Xerostomia
    None                                                                       2
    Grade 1                                                                   2
    Grade 2                                                                   0
Hematotoxicity
    None                                                                       1
    Grade 1                                                                   2
    Grade 2                                                                   1
Nausea/vomiting
    None                                                                       4
    Grade 1                                                                   0
    Grade 2                                                                   0
Renal toxicity
    None                                                                       4
    Grade 1                                                                   0
    Grade 2                                                                   0
Ototoxicity
    None                                                                       4
    Grade 1                                                                   0
    Grade 2                                                                   0
Lymph edema
    None                                                                       3
    Grade 1                                                                   1
    Grade 2                                                                   0
Subcutaneous cervical fibrosis 
    None                                                                       3
    Grade 1                                                                   1
    Grade 2                                                                   0
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