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ORIGINAL ARTICLE

Hypofractionated radiotherapy denoted as the “Christie scheme”:
An effective means of palliating patients with head and neck
cancers not suitable for curative treatment

ABRAHIM AL-MAMGANTI', LISA TANS', PETER H. E. VAN ROOIJ!, INGE NOEVER!,
ROBERT J. BAATENBURG DE JONG? & PETER C. LEVENDAG!'

! Erasmus Medical Center-Daniel den Hoed Cancer Center, Department of Radiation Oncology, Rotterdam, The Netherlands
and 2Erasmus Medical Center-Department of Otorhinolaryngology, Rotterdam, The Netherlands

Abstract

Objectives. A prospective study of the efficacy and toxicity profile of patients with squamous cell carcinoma of the head and
neck (HNSCC) without curative treatment options treated consistently with hypofractionated radiotherapy schedule.
Parients and methods. Between 1995 and 2006, 158 patients with HNSCC, unsuitable for curative treatment, were treated
with a hypofractionated scheme of radiotherapy consisting of 16 fractions of 3.125 Gy. Endpoints of the study were response
rates, loco-regional control, disease-free survival, overall survival, acute and late toxicity, and quality of life (QoL.). Resulzs.
Seventy four percent of patients were male, 31% had oropharyngeal cancer and 81% stage IV disease. With 45% complete
response and 28% partial response an overall response rate of 73% was achieved, 6% had stable disease, and 21%
progressed during or directly after completion of treatment. Median survival time was 17 months and 62 patients (40%)
survived >1 year after RT. The actuarial rates of loco-regional control, disease-free survival and overall survival were 62%,
32% and 40% at 1-year, respectively and 32%, 14% and 17% at 3-years, respectively. Acute grade >3 skin and mucosal
toxicities were observed in 45% and 65% of patients, respectively. Severe late toxicity was reported in 4.5% of patients. Of
patients surviving >1 year after RT, retrospective chart review showed that 50% gained weight, pain improved in 77%,
performance status in 47% and only 29% of them was still feeding-tube dependent. Conclusions. Our hypofractionated
radiotherapy scheme is an effective, well-tolerated and safe palliative schedule in HNSCC who are unsuitable for curative
treatment options. Using 3.125 Gy per fraction (Christie scheme), excellent palliation was achieved resulting in acceptable
response rates, excellent symptom control, acceptable toxicity profile, and good QoL of patients surviving >1 year after
completion of treatment.

A substantial number of patients with squamous cell benefit of an increased tumor cell kill because of the

carcinoma of the head and neck (HNSCC) are
unsuitable for aggressive radical treatment with
surgery or chemoradiotherapy (CRT) because of a
very advanced loco-regional disease, significant co-
morbidities, poor performance status, distant meta-
static disease, or a combination of these factors.
However, this group of patients still requires some
form of treatment to control their loco-regional
disease and to alleviate their troublesome symptoms.
Considerations for an optimal palliative radiotherapy
(RT) schedule are: significant tumor regression and
symptom control within a short overall treatment
time (OTT) with minimal side effects. Frequently
some form of hypofractionation is opted for. The

large fraction size in a short OTT is counteracted,
from radiobiological point of view, by an increased
potential for late side effects [1]. However, late
radiation toxicity is often less relevant in patients
treated in palliative setting.

The Christie Hospital in Manchester developed a
3-week schedule of RT during World War II when
RT facilities were limited. Results were found not to
be different from the conventional schedules used in
the previous treatment periods in terms of local
control and toxicity [2,3]. This schedule was, there-
fore, adopted by Christie hospital and number of
other British cancer centers as a standard RT
schedule for early-stage laryngeal cancer. Many
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randomized and non-controlled trials have also
shown no difference in local control between con-
ventional and hypofractionated schedules [3-7].
Surprisingly, many of these schedules gave less
severe late normal tissue reaction than expected
given the short OTT and the high fraction dose [3—
6,8,9]. Because of these encouraging outcomes, the
Erasmus MC-Daniel den Hoed Cancer Center
adopted for a cohort of palliative patients a hypo-
fractionated radiation schedule, comparable to that
used in the Christie hospital.

The purpose of this study is twofold. First, to
evaluate the response rates, toxicity and survival in
the patients treated according to the “Christie
scheme”. Second, to determine the compliance
and the impact of this schedule on quality of life
(QoL) in patients surviving >1 year after comple-
tion of treatment.

Patients and methods

Between 1995 and 2006, 158 patients with biopsy-
proven HNSCC were considered unsuitable for
definitive treatment with surgery or CRT and
offered, therefore, a hypofractionated schedule of
RT at the Erasmus MC-Daniel den Hoed Cancer
Center. The reason for these patients considered to
be unsuitable for curative treatment options were:
major comorbidities and poor performance status
(n =25), massive tumor (n =23), distant metastases
(DM) (n=15), second or third primary cancer
(n=11), synchronous tumor outside the head and
neck region (n=10), synchronous head and neck
cancer (n=5), high age >90 year (n=4), or the
combination of one or more of the aforementioned
factors (n =61). The reason was not mentioned in
the remaining four patients (Table I). The treatment
was, therefore, given with a palliative intention in
order to achieve a maximal durable loco-regional
and symptom control. All patients were retrospec-
tively staged according to the standards of the 2004
TNM-staging system.

Radiotherapy

Patients were immobilized in a supine treatment
position in a custom-made head-and-neck mask
manufactured in the mould room. All patients
underwent simulation, using conventional or CT
planning. The radiation field encompasses the gross
disease (primary tumor and/or nodal disease) with a
1 cm margin. Two lateral fields were mostly used to
treat the primary tumor and/or upper neck with a
matched anterior field, as needed for the supraclavi-
cular region. The intended radiation dose was 50 Gy
in 16 fractions of 3.125 Gy, given 5 times a week

Table I. Patients, tumor, and treatment characteristics.

No. of patients (%)

Gender
Male 116 (74%)
Female 42 (26%)
Age (years)
Range 41-95
Median 68.5
Follow-up (months)
Range 1-122
Median 16.4
Tumor site
Oropharynx 50 (31%)
Oral cavity 36 (23%)
Hypopharynx 36 (23%)
Larynx 31 (20%)
Nasopharynx 3 (2%)
Nasal cavity and PNS 2 (1%)
Tumor stage
1 10 (6%)
II 7 (5%)
I 13 (8%)
IVA 66 (42%)
IVB 47 (30%)
IvC 15 (9%)
Indication Christie scheme
Poor performance status 25 (16%)
Massive tumor 23 (14%)
Metastatic disease 15 (9%)
Second or third primary 11 (7%)
Synchronous tumor elsewhere 10 (6%)
Synchronous HN tumor 5 (3%)
High age 4 3%)
Combination of factors 61 (39%)
Reason not mentioned 4 (3%)
Radiotherapy scheme
5 times a week 81 (51%)
4 times a week 77 (49%)

(biologically equivalent to 54.7 Gy in 2 Gy fractions
using an o/ ratio of 10) [1]. After 12 fractions, the
spinal cord was shielded and electrons (usually
9-10 MeV) were used to treat the posterior triangles
in the last 4 fractions. The maximal spinal cord dose
was 37.5 Gy (biologically equivalent to 48 Gy in 2 Gy
fractions using an o/p ratio of 2) [1]. Surface bolus
was used for nodal disease with skin invasion or
fungation. Chemotherapy (CT) was allowed and
given to 16 patients with massive tumors as induction
therapy. In case of poor medical condition, the
attending radiation oncologist elected for 4 fractions
of 3.125 Gy per week.

The RT was given 5 times a week in 81 patients
(51%) and was completed within a median time of
22.6 (range: 22-24) days. Seventy-seven patients
(49%) were irradiated 4 times a week and com-
pleted treatment within a median time of 26.3 (range
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25-30) days. Sixteen patients received induction
chemotherapy because of massive primary and/or
nodal disease; 2 to 5 courses of cisplatin and
5-fluorouracil or cisplatin were given. Because of the
poor response to chemotherapy, these patients were
considered incurable and offered this hypofractio-
nated scheme of RT in a palliative setting.

Endpoints

End points of the study were response rates (com-
plete response [CR], partial response [PR], and
overall response rate [ORR]) (ORR =CR+PR),
loco-regional control (LRC), disease-free survival
(DFS), overall survival (OS), acute and late toxicity
and retrospective assessment of QoL. The treatment
response was evaluated by the head and neck
surgeon or radiation oncologist 6-8 weeks after
completion of RT and was done by clinical exam-
ination and by CT or MRI of the head and neck.
Given the potential for differential response at
primary and nodal sites in the same patient, the
treatment response was recorded as CR only when
both primary and nodal disease disappeared com-
pletely. If there was any residual disease (either
locally or regionally), the case was recorded as PR.
Patients in whom the primary tumor and/or nodal
disease did not respond to RT were recorded as
stable disease (SD), while patients who progressed
during or directly after the treatment were recorded
as progressive disease (PD). LRC were reported.
Local and/or regional failures were recorded as
events. Patients died from intercurrent disease with-
out evidence of loco-regional failure were censored
at the moment of death. DFS was measured from
the date of completion of treatment to the date of
first relapse (loco-regional or distant metastases) or
death. Acute and late toxicities were evaluated by
the radiation oncologist during each visit of patients
to the outpatient clinic of our hospital according to
the RTOG/EORTC acute and chronic radiation
morbidity scoring criteria [10]. All patients were
encouraged to maintain oral food intake and in case
of difficulty, feeding tube was inserted either
through the nasal route, percutaneously, or endos-
copically. For patients with respiratory distress, it
was sometimes elected to perform tracheostomy
before starting RT.

QoL assessment was done retrospectively in
patients who were still alive with no evidence of
disease (NED) at the time of this analysis (n =12) by
using the EORTC QLQ-C30 (version 3.0) and
EORTC H&N35 Qol-questionnaires [11]. Subjec-
tive response as an indirect measure of QoL was also
assessed retrospectively using chart review in pa-
tients who survived beyond 12 months (n =62) by

recording the evolution in time of different relevant
items of QoL such as pain control, improvement in
performance status, ability to eat liquid or solid food
again, and weight gain. The scores were graded as
improved, worsened or not changed.

Follow-up

Following completion of treatment, patients were
followed up 2-monthly for the first year, 3-monthly
for the second and third year and 6-monthly there-
after. At each visit, medical history and routine
clinical ENT-examination were performed, includ-
ing flexible nasoendoscopy, when indicated.

Statistical analysis

Survival rates were calculated from the completion
of treatment using Kaplan-Meier technique. Possi-
ble predictive clinical factors for ORR, DFS and OS
(tumor site, tumor stage, age, sex, use of che-
motherapy, RT-schedule, performance status, and
co-morbidity), were tested using the y° test. All
significance tests were two-sided and statistical
significance was accepted for a calculated p-value
of <0.05.

Results

Baseline characteristics were listed in Table I. Med-
ian age was 68.5 (range: 41-95) years; 74% of
patients were males, 22% were 80 years and older
and 60% had a significant co-morbidity. Median
follow-up time was 16.4 months (range: 1-122) with
20% of patients having a follow-up time longer than
2 years. Tables II and III show the distribution of
patients by site and stage and by TNM-classification,
respectively.

Objective response to radiotherapy

Seventy-one patients (45%) had a CR and 44 (28%)
a PR, resulting in an ORR of 73%. Nine patients
(6%) had SD and 34 (21%) had PD during or
directly after the RT and died shortly thereafter.
ORRs were significantly related to tumor stage and
tumor site. As shown in Table IV, ORRs for stage
/11, stage III/IVA/IVB and IVC were 94%, 71% and
60%, respectively (p =0.02). For cancers of larynx,
oropharynx, oral cavity, and hypopharynx ORRs of
91%, 75%, 68%, and 61%, respectively (p =0.04),
were found. From 16 patients who received induc-
tion chemotherapy because of bulky tumors, seven
patients (44%) had a CR after completion of RT,
four (25%) had PR for an ORR of 69%, compared
to 73% of the whole group. The remaining five
patients who received induction CT had either
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Table II. Disease by site and stage.

I+1I III IVA IVB IVC Total
Oropharynx 0 5 26 15 4 50
Oral cavity 0 3 15 15 3 36
Hypopharynx 3 2 16 10 5 36
Larynx 14 3 7 7 0 31
Nasopharynx 0 0 1 0 2 3
Nose and Nasal 0 0 1 0 1 2
cavity

Total 17 13 66 47 15 158
Table III. TNM staging of tumor.

T1 T2 T3 T4 Total
NoO 8 7 9 22 46
N1 3 1 3 11 18
N2 3 4 18 49 74
N3 2 4 7 7 20
Total 16 16 37 89 158

SD or PD. As shown in Figure 1, the actuarial
incidences of LRC were 62%, 32%, and 12% at 1, 3,
and 5 years, respectively.

Disease-free survival

Sixteen of the 71 complete responders (22%)
progressed with a median DFS of 14 (range:
3-38) months; eight patients progressed loco-
regionally, seven patients developed DMs and one
patient developed both local recurrence and DM.
Partial responders progressed after a shorter DFS
(5.5 months, range: 1-13), while patients with SD
progressed after a median DFS of 2.5 (range: 2-5)
months. The actuarial incidences of DFS were
32%, 14%, and 5% at 1, 3, and 5 years, respec-
tively (Figure 2). As shown in Table IV, Figures 3
and 4, DFS-rates were tumor stage- and site-related
(p=0.005 and p =0.02, respectively).

Local-regional Control
100

754

50

25+

Cumulative percentage

T T T T T
0 12 24 36 48 60

. months
Number at risk
53 32 24 10 7

Figure 1. Kaplan-Meier curve of local regional control.

Owerall survival

Median survival of the whole group is 17 (range: 1-
151) months. Sixty-two patients (40%) survived
>1 year. The actuarial incidences of OS were
40%, 17%, and 5% at 1, 3, and 5 years, respectively
(Figure 2). Median survival and OS were signifi-
cantly better in patients without co-morbidities than
in patients with major co-morbidities (28.1 months
and 65% vs. 10.1 months and 23%, respectively,
p <0.0001) (Figure 5). At the time of analysis, 12
patients were still alive NED. From the 146 deaths,
98 deaths (67%) were HNSCC-related and 48
deaths (33%) were non-HNSCC-related; 38 pa-
tients died of intercurrent disease and ten died of a
new primary cancer. The average time to death from
HNSCC was 8.8 (range: 1-40) months and from
HNSCC-unrelated reason 21.5 (range: 1-129)
months. As shown in Table IV, OS was shorter in
patients with higher tumor stage (p =0.04) and in
patients with cancers of the hypopharynx and oral
cavity than in cancers of the larynx and oropharynx
(p =0.08). Age, sex, performance status, use of
chemotherapy, and the used RT-schedule (4 vs. 5

Table IV. Overall response rates, disease-free survival and overall survival at 1-year.

Site Stage Number ORR% p-value 1Y-DFS% p-value 1Y-OS% p-value
All sites All stages 158 73% 32% 40%
1414 17 94% 61% 61%
III/IVA/IVB 126 71% 33% 38%
IvC 15 60% 13% 27%
0.02 0.005 0.04
Larynx All stages 31 91% 56% 56%
Oropharynx All stages 50 75% 30% 42%
Oral cavity All stages 36 68% 25% 28%
Hypopharynx All stages 36 61% 28% 33%
0.04 0.02 0.08

Abbreviations: ORR: overall response rate; 1Y-DFS: 1-year disease-free survival; 1-Y OS: 1-year overall survival. Note: significant p-values

(<0.05) are indicated in bold.



566 A. Al-Mamgani et al.
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Figure 2. Kaplan-Meier curve of overall and disease-free survival.

times a week), were all found to have no significant
association with ORR, DFS, and OS.

Subjective response to trearment

Because prospective Qol.-assessment was not done
in our patients, subjective response was assessed
retrospectively in patients who survived >12
months after completion of treatment (n=62;
40%). Chart review included pain control, improve-
ment in performance status, ability to eat (semi)solid
food and weight gain. As shown in Table V, pain was
improved in ten of 13 patients using opiate analge-
sics (77%) and the performance status in 14 of 30
patients who had WHO-performance status <2
before RT (47%). Fifty-percent of patients with
reported weight loss before starting treatment had
gained weight and 24% had stable weight. Thirty-
one of 48 patients (65%) who were feeding-tube
dependent were able to eat (semi)solid food again.
In 14 patients (29%) the feeding status was not

Disease-free survival by stage

100
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Figure 3. Kaplan-Meier curve of disease-free survival by tumor
stage.

Disease-free survival by site
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Figure 4. Kaplan-Meier curve of disease-free survival by tumor
site.

improved and they were still feeding-tube dependent
one year after RT.

Acute toxicity

None of the patients died because of acute radiation
toxicity. Grade 3 moist skin desquamation and
confluent mucositis were reported in 71 (45%) and
102 (65%) patients, respectively. Despite the high
rate of acute skin and mucosal toxicities, there was
no treatment break due to acute side effects of
treatment. This was considered to be an indirect
measure of tolerability of treatment in these patients.
Forty-eight patients (30%) had severe pain which
required opiate analgesics. A feeding tube was used
in 103 patients (65%): 32 (20%) had feeding tube
sited before starting treatment and 71 patients
(45%) experienced acute grade >3 dysphagia dur-
ing the course of RT and required insertion of a
feeding tube.

Overall survival by comorbidity
100

75

50 1

Cumulative percentage

25 N
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Figure 5. Kaplan-Meier curve of overall survival of patients with
HNSCC in relation to the presence or absence of major co-
morbidity.
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Table V. Chart review of patients survived > 1 year after
completing the treatment.

Items evaluated Evaluable (n) N (%)
Pain 13
Improved 10 (77%)
No change 2 (15%)
Worse 1 (8%)
Not reported 0%
Bad performance Status 30
Improved 14 (47%)
No change 6 (20%)
Worse 6 (20%)
Not reported 4 (13%)
Feeding-tube dependency 48
Improved 31 (65%)
No change 14 (29%)
Worse 0%
Not reported 3 (6%)
Weight loss 42
Improved 21 (50%)
No change 10 (24%)
Worse 2 (5%)
Not reported 9 (21%)

Note: Evaluable (n) means number of patients who had that
specific symptom by finishing the radiotherapy. N (%) of patients
who showed improvement in that specific symptom 1 year after
treatment are indicated in bold

Late roxicity

Almost all patients had some complaints related to
the RT. As shown in Figure 6, the actuarial
incidences of grade >2 late RTOG/EORTC toxicity
were 43% and 37% at 1- and 2-years, respectively,
while the crude incidences of grade >2 late toxicity
were 17% and 8%, respectively at 1- and 2-years.
Late feeding problems, defined as feeding-tube
dependency was seen in 29% of the patients who
survived >12 months after completion of RT.
Severe late grade 4 toxicity was reported in seven
patients (4.5%), only one of them survived 1 year
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Figure 6. Cumulative (actuarial and crude) incidences of grade
> 2 late RTOG/EORTC toxicity.

beyond the RT (13 months) and had an oesophageal
stricture requiring dilatation. Two patients with
osteoradionecrosis of the mandible, four patients
with an oesophageal stricture and one with a
persisting oropharyngeal ulcer died within 12
months after completion of the treatment.

QoL assessment

QoL was assessed retrospectively in patients who
were still alive NED at the time of this analysis (n =
12) by using the EORTC QLQ-C30 (version 3.0)
and EORTC H&N35 Qol-questionnaires. Of those
patients, nine completed and returned the ques-
tionnaires (response rate 75%). The median age of
this group was 66.5 years and the median survival
was 26 months. Half of them had early-stage disease
and the other half a loco-regional advanced disease.
Mean global health status was calculated to be 71. In
this group of patients, the highest symptom scores of
EORTC QLQ-C30 were dyspnoea, insomnia and
constipation. Among functional scales; physical
functioning was the worst and role functioning
ranked the highest scores. In the H&N-35 module,
dry mouth and sticky saliva were ranked amongst the
highest scores, followed by swallowing problems.

Discussion

Patients with untreated advanced stage HNSCC
have a median survival of approximately 100 days
[12]. Historically, patients with unresectable
HHSCC treated by RT alone have LRC rates
between 50 and 70% [13-15] and 5-year survival
rates of 10-20% [13,15]. Most of these patients die
of loco-regional disease progression. In a curative
setting, the addition of CT in different regimens has
improved disease control and long-term survival
[13,14]. However, patients deemed inoperable and
not fit to withstand the burden of CRT, as is the case
in our study population, still require some form of
palliative treatment to control their loco-regional
disease and to alleviate their disturbing symptoms.
Although, the information about the optimal pallia-
tive regimen for incurable HHSCC in the current
literature is scanty, an optimal palliative RT schedule
is one that would provide worthwhile regression of
the tumor and local symptoms within a short OTT
with minimal toxicity. From radiobiological, eco-
nomic and logistical points of view, a hypofractio-
nated schedule would be the most suitable option.
First, the treatment is completed before accelerated
repopulation becomes a significant radiobiologic
factor. Second, the reduction in the number of
fractions also allows a more efficient use of resources,
which can help avoid long waiting times for other
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patients and lastly, considering that this group of
patients are usually of age and often have a poor
performance status as well as significant co-morbid-
ities, it is almost mandatory to keep the OT T as short
as possible. Because of the aforementioned advan-
tages of a hypofractionated treatment schedule, we
treated this group of HNSCC unsuitable for curative
treatment options with 16 fractions of 3.125 Gy,
comparable to the scheme developed at the Christie
Hospital in Manchester for glottic cancer in curative
setting. We have achieved an excellent response rates
(CR 45% and ORR =73%), reasonable LRC-rates
(62% and 32% at 1- and 3-years, respectively),
reasonable DFS-rates (32% and 14% at 1- and 3-
years, respectively), and reasonable OS-rates (40%
and 17%, at 1- and 3-years, respectively), with high
rates of acute toxicities and acceptable late toxicity
profile in this frail group of patients. At the time of
diagnosis, all our patients upfront had a very poor
outlook based on their massive tumor, bad general
condition, sever co-morbidities and/or age. Baaten-
burg de Jong et al. [16] have developed a prognostic
model to predict survival in patients with HNSCC,
which may be useful in patient counseling and in
clinical decision-making. When we applied this
model to our patient population retrospectively, we
obtained expected median 1- and 5-year survival
rates of 13% and 0.6%, respectively, purely based on
their pre-treatment characteristics. These figures
indicate the dismal prognosis per se of this patient
subset. The results of LRC in our study are quite
comparable with those reported in different rando-
mized and non-controlled clinical investigations
using hypofractionated schedules of RT [3—
7,13,15,17], in fairly comparable patient popula-
tions. The compliance was good as there was no
treatment break despite the high rate of acute grade 3
skin and mucosal side effects. Severe late complica-
tions, defined as grade 4 toxicity arising more than 6
months after RT, occurred in seven cases in our series
(4.5%), which is comparable with published results
of other studies with hypofractionated schedules [3—
6] and across the general population of HNSCC
[17]. However, longer follow-up might have resulted
in higher rates of late toxicity, but evaluation of late
toxicity remains difficult in this group, since only 5%
of patients survive beyond 5 years.

The good local control and the relatively higher
(but probably acceptable) toxicity profile achieved in
our patients were not totally surprising. In terms of
radiobiological modelling, 50 Gy in 16 fractions, 5
times a week with a median treatment time of 23 days,
compares favourably with conventional once daily
fractionation of 70 Gy in 35 fractions with 7 weeks (47
days), taking into account the high fraction dose
(biologically equivalent to 54.68 Gy in 2 Gy fractions

using an o/ ratio of 10) and the correction for the
short OTT using an average Dy,qir of 0.64 for head
and neck cancers [1]. Another possible explanation of
the results of outcome and toxicity in our study is the
fact that the reduction in total dose used in our
patients is sufficient to compensate for any possible
adverse effect of increased fraction size, while the
shorter OTT maintains tumor control [1]. Lastly, the
good local control in our patients might also be due to
the inclusion of 14 patients with early-stage glottic
cancers (stages I/II with very bad condition and/or
age >90 year) with an ORR of 93%, compared to
73% ORR of the whole group. From a radiobiological
point of view, HNSCC is generally known to have low
fractionation sensitivity, a high o/ ratio and therefore
small fraction sizes are advised. Most of early-stage
glottic cancers are well- or moderately-differentiated,
slowly growing, have low o/f ratio and therefore
sensitive to high fraction size [1]. This would explain
the high ORR achieved in those 14 patients with early-
stage glottic cancer. Mendenhall et al. [18] reported
100% local control rate in T1 glottic cancers treated
with 2.25 Gy, compared to 80% in those treated with
fraction size of 2 Gy.

Our results were similar to the findings in the study
of Levendag et al. [15] and Schofield et al. [3] who
suggested that LRC and DFS rates are better in
tumors of the oropharynx and larynx, compared to
those of oral cavity and hypopharynx. For all tumor
sites, early-stages fare better than locally advanced
disease (III/TVA/IVB). Comorbidity was significantly
associated with lower DFS and OS-rates in our
patients. Sixteen patients with massive tumors who
received induction CT with poor response were
considered incurable and were offered this scheme
of hypofractionated RT. They also responded insuffi-
ciently to RT with an ORR of 69%, compared to 73%
of the whole group. Ensley et al. [19] showed that
97.8% of the initial responders to CT also responded
to RT, while only 5.5% of initial no-responders
subsequently responded to radiotherapy, suggesting
that HHSCC sensitive to initial CT shares para-
meters that are also radiation sensitive. Other
patients demographics as age, sex, performance
status, and the used RT-schedule (4 vs. 5 times a
week), were not found to be predictors for ORR,
DEFS and OS of significance.

Beside the results of LRC, survival, and toxicity,
the impact of any palliative schedule on QoL is an
important issue to be addressed by evaluating such
treatment schedule. Therefore, we have assessed
QoL retrospectively in patients who were still alive
at the time of this analysis with NED by using the
EORTC QLQ-C30 (version 3.0) and EORTC
H&N-35 Qol.-questionnaires. This group of pa-
tients had a mean global health score of 71. These
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results are comparable with those reported in
studies were specific elements of the EORTC
QOL-C30 were used. Corry et al. [5] reported an
improvement in QoL in 44% of patients after RT
for incurable HHSCC. In patients who surviving >
1 year (n=62), the subjective response was eval-
uated retrospectively as indirect measurement of the
impact of such treatment regimen on different items
of QoL, using chart review. In our opinion, this
hypofractionated schedule impacts positively on
QoL of those patients. Pain improved in 77% and
performance status in 47% of those patients. Only
29% of patients who survived beyond 1 year after
completion of treatment was still feeding-tube
dependent, while 65% of them was able to eat
(semi)solid food again. Fifty-percent of patients
survived >1 year also gained weight.

The limitations of the current study, including the
biases inherent to a retrospective review, are well
understood by the authors. It is also acknowledged
that there was selection bias in the present study due
to inclusion of patients with early-stage laryngeal
cancer deemed unsuitable for curative options be-
cause of high age, poor performance and/or co-
morbidity. This inclusion bias would partially
explain the excellent LRC-rates. However, most of
these patients died of intercurrent disease which
explains the relatively lower OS rates. Furthermore,
the assessment of QoL was done retrospectively on
the basis of chart review in patients survived >12
months. However, QoL was also assessed in patients
who were still alive with NED at the time of this
analysis (n =12), using the EORTC H&N35 QoL-
questionnaires despite the absence of baseline QoL
assessment. Lastly, only 5% of our patients survived
>5 years. This makes it difficult to draw general
conclusions regarding the late radiation-induced
morbidities. Within these given limitations of the
study, however, the current study provides valuable
data on the efficacy and safety of this hypofractio-
nated schedule in a palliative setting for HNSCC
patients who are unsuitable for curative options. In
our opinion, the observations mentioned in this
paper have also important implications for clinicians
faced with the problem of choosing the most
convenient and effective palliative schedule in such
group of patients.

Conclusions

At the time of diagnosis, all our patients had a dismal
prognosis and thus a short life-expectancy on the
basis of their demographic features, but required
some kind of palliative treatment. Despite this
pessimistic starting-point of the study, excellent local
and symptom control was achieved in the majority of

patients. Forty percent have survived beyond 1 year
after the treatment and about two-third of these
patients showed improvement in different items of
QoL. Because of these encouraging results and its
radiobiological, economic and logistical advantages,
this hypofractionated scheme has been adopted by
our institution as the standard palliative RT-scheme
for patients with HNSCC who are unsuitable for
curative treatment options as surgery or CRT.
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