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Abstract. Background/Aim: Head and neck cancers are often
treated with extended courses of radiotherapy (RT), which may
prove excessively toxic for frail patients. Split course RT (SCRT)
delivers two courses of RT separated by 4-6 weeks, personalizing
treatment intensity based on response. In this study, we present
our updated experience using this technique. Patients and
Methods: From a single institution database, we identified
patients considered for SCRT. For patients undergoing a second
course of RT, cumulative incidence of locoregional recurrence
(LRR) and overall survival (OS) are reported. Results: A total of
98 patients were included, of whom seventy-five percent
underwent a second course of RT. The most common
fractionation was 30 Gy in 10 fractions for each course, with a
median cumulative dose of 60 Gy. In those undergoing a second
course of RT, median OS was 9.7 months and cumulative
incidence of LRR at 6, 12, and 24 months was 17.0%, 23.1%,
and 29.4%, respectively. Conclusion: SCRT offers an attractive
treatment paradigm to personalize radiation intensity based on
patient tolerance, while maintaining reasonable safety and
efficacy in those unfit for standard full course RT.
This article is freely accessible online.
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Locoregional progression of head and neck cancers is a
significant cause of morbidity and mortality. As such,
patients with advanced disease undergo intensive
locoregional therapies, generally including 6 to 7 weeks of
daily RT. Treatment may be delivered either postoperatively
or definitively, and often with concurrent systemic therapy
(1, 2). Unfortunately, these prolonged courses of RT carry
significant risk of toxicity even with modern treatment
techniques, with 80% of patients experiencing grade 3 or
higher acute adverse events (3). Toxicity is a significant
challenge when treating patients with poor performance
status or significant comorbidities, for whom standard
treatment may be intolerable.
Split course radiation therapy (SCRT) allows for the
titration of treatment intensity based on patient tolerance and
disease response (4-6). In this treatment paradigm, RT is split
into two courses, generally 1-2.5 weeks in length, separated
by a 4-6-week treatment break. This break allows for
evaluation of efficacy and tolerability before delivering the
second and final course of treatment. Normal tissue recovery
also occurs during this break, resulting in lower rates of
acute grade ≥3 toxicities of 41-53% (7, 8), which may allow
these patients to receive a traditional cumulative dose of 6070 Gray (Gy) that they otherwise could not tolerate if
delivered continuously. However, treatment breaks may also
allow for accelerated repopulation of the malignant cells,
potentially reducing efficacy of treatment and highlighting
the need for appropriate patient selection (4, 5, 9).
Additionally, hypofractionation of each treatment course
could potentially increase late radiation effects. We have
previously reported our institutional outcomes utilizing
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SCRT, finding that this paradigm was well tolerated and
offered durable locoregional control (7). Herein, we present
our updated institutional experience with SCRT, reporting
the efficacy and safety of this approach.

Table I. Patient characteristics.

Entire cohort
n

Patients and Methods

From an IRB-approved single institution database of head and neck
cancer patients, we identified patients treated with RT between 1999
and 2019 for primary head and neck cancers. Patients were included
if they received an initial course of RT delivering 20 to 40 Gy and
were documented to have been considered for a split course
treatment. Patient, tumor, and treatment characteristics were
recorded, as well as toxicity and efficacy endpoints. Patient
characteristics included Eastern Cooperative Oncology Group
performance status, sex, age, and tobacco usage. Tumor
characteristics included histology, AJCC 7th edition group stage,
HPV status, primary or recurrent disease, and location. Treatment
characteristics included prior surgery, RT dose, duration of
treatment, laterality, treatment technique, elective nodal coverage,
and use of concurrent systemic therapy. Toxicities included acute
dysphagia, mucositis, dermatitis, and xerostomia. Rates of feeding
tube insertion and tracheostomy were also recorded. Toxicities were
determined by physician documentation and were graded according
to the Common Terminology Criteria for Adverse Events v4.0.

Details of radiotherapy. As this study includes SCRT treatments over
the course of two decades, treatment planning and delivery techniques
were expectedly heterogeneous. During this time RT evolved from
primarily forward planned 3-dimensional conformal RT (3DCRT) to
inverse planned intensity modulated RT (IMRT). Currently at our
institution virtually all SCRT treatments are delivered using IMRT,
consisting of 10-12 daily fractions of 3 Gy for cumulative doses of 3036 Gy. For particularly symptomatic or frail patients, 20 Gy in 5
fractions may be chosen to expedite completion of treatment.
Generally, all gross disease in the head and neck is treated with
prescription dose in each course. Elective nodal irradiation (ENI) is
often delivered during one of the two courses, typically the first, while
the other course targeted gross disease only. Patients are seen in follow
up 3-4 weeks after completion of the first course of RT and assessed
by interval history and physical exam. Those with at least stable
response to treatment and tolerable side effects are offered a second
course of SCRT. Resimulation for the second course often includes
imaging through the lungs to ensure the absence of distant metastatic
disease. Cumulative spinal cord and brainstem maximum point dose
are always kept below 2 Gy per fraction (total dose always <50 Gy).
Similarly, brachial plexus doses are kept below 2 Gy per fraction
whenever possible, unless involved by gross tumor. Doses to
remaining organs are as low as reasonably achievable.

Statistical analysis. For patients who underwent a second course of
RT, locoregional recurrence (LRR) was estimated using competingrisks regression with death without LRR as the competing risk.
Competing-risks regression was used to assess for factors associated
with LRR. Overall survival (OS) and progression free survival(PFS)
were estimated with Kaplan–Meier methods. PFS events included
any failure as well as death. Endpoints were calculated from last
date of RT. All statistical analyses were performed using SAS v9.4
(SAS Institute, Cary, NC, USA), and a p-value of <0.05 was
considered statistically significant.
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Age
≤70
>70
Smoking history
Current
Former
Never
Unknown
Performance status
0
1
2+
Disease history
Initial/2nd primary
Recurrence
Histology
SCC
Other
Group stage
I-III
IV
Unknown
M-Stage
0
1

n

98

73

44 (45%)
54 (55%)

31 (42%)
42 (58%)

13 (13%)
55 (56%)
30 (31%)

9 (12%)
44 (60%)
20 (27%)

30
49
17
2

(31%)
(50%)
(18%)
(2%)

20
38
13
2

(27%)
(52%)
(18%)
(3%)

80 (82%)
18 (18%)

58 (79%)
15 (21%)

15 (15%)
79 (81%)
4 (4%)

10 (14%)
59 (81%)
4 (5%)

79 (81%)
19 (19%)

72 (73%)
26 (27%)

SCC: Squamous cell carcinoma.

Results

Patients undergoing
both courses

61 (84%)
12 (16%)

55 (75%)
18 (25%)

Patient characteristics. Ninety-eight patients considered for
SCRT were identified and included in this study. Patients
were treated between 1999 and 2019. Median follow up was
5.2 months (range=0-106 months). Patient characteristics are
summarized in Table I. Sixty-two percent of patients were
male, with a median age of 72.5 (range=36-93 years). ECOG
performance status was ≥2 in 31% and 81% of patients had
a history of smoking. The most common reason for SCRT
was clinician-assessed inability to tolerate therapy due to
poor functional status or comorbidities (96%). The most
common primary tumor sites were larynx (25%),
hypopharynx (18%), oral cavity (16%), and oropharynx
(15%), major salivary glands (5%), and thyroid (5%). The
majority of patients had squamous cell carcinoma (81%);
additional histologies included adenocarcinoma (4%),
adenoid cystic (2%), melanoma (2%), sarcoma (2%),
undifferentiated carcinoma (2%), and neuroendocrine
carcinoma (1%). For oropharynx tumors, 14 of 15 had
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Figure 1. Locoregional recurrence for patients who completed second course of radiation therapy (N=73).

known HPV status, of which 93% were HPV positive.
Tumors were generally advanced, as 81% had AJCC 7th
edition stage IV disease at time of SCRT. Specifically, 18%
had T3 disease, 45% T4, 43% N2, 10% N3, and 27% had
distant metastases at time of SCRT. Eighteen percent of
patients were treated for recurrent disease and 9% had
received prior head and neck RT.

Treatment. Seventy-three patients (75%) underwent a second
course of RT. Ten patients were deemed unlikely to benefit
from a second course, due to either deterioration of their
condition, progression of metastatic disease, or lack of
tolerance to further RT. Three patients died before the second
course, one did not return for follow-up, and for six the
reason could not be ascertained. The most common
fractionation was 30 Gy in 10 fractions for both first and
second courses. For the first course, 14% received <30 Gy,
54% received 30-33 Gy and 32% received 36-40 Gy. For the
second course, 22% received <30 Gy, 62% received 3033Gy, and 16% received 36-40 Gy. The median cumulative
dose was 60 Gy (range=20-72 Gy), and the median number
of fractions was 20 (range=5-44). A small number of patients
were treated postoperatively (18%), with concurrent
chemotherapy (6%), or with twice daily treatment of 1.5 Gy
per fraction (6%). Median interval between courses was 36
days (range=21-195 days). For first and second courses of

SCRT, IMRT was utilized in 48% and 51%, respectively. Of
patients who received IMRT for their initial course, 70%
underwent a second course. For the 71 patients in whom
laterality of SCRT was available, 87% received treatment to
the bilateral neck.

Efficacy. In patients undergoing a second course of RT,
cumulative incidence of LRR at 6, 12, and 24 months was
17.0%, 23.1%, and 29.4%, respectively (Figure 1). No
factors were significantly associated with LRR (Table II).
Distant progression occurred in 21.9%. Median PFS was 5.3
months and median OS was 9.7 months, with 43.6% alive at
12 months and 24.8% at 24 months (Figure 2). In those 25%
of patients who did not receive a second course of RT,
median OS was 2 months. For the entire cohort, 74 patients
had died at last follow up, of which 53% had documented
causes of death. Of these, 72% were due to head and neck
cancer and 28% to comorbidities.

Toxicity. Among the entire cohort, 23% experienced acute grade
3-4 adverse events. No patients experienced grade 5 toxicity.
Rates of acute grade 3-4 dysphagia, mucositis, dermatitis, and
xerostomia were 22%, 6%, 1%, and 0%, respectively. Feeding
tube and tracheostomy rates within 90 days of treatment were
46% and14%, respectively. Thirty-six percent had feeding tubes
in place at last follow up. One patient required dilations for
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Figure 2. Progression-free and overall survival for patients who completed second course of radiation therapy (N=73).

treatment-induced esophageal stricture, and there were no cases
of radiation-induced brachial plexopathy.

Discussion

This study reports our updated institutional experience of
patients treated with SCRT. For this population of older and
poorer performance status patients with advanced head and
neck cancers, one quarter did not proceed to a second course
of RT, suggesting appropriate initial selection of a reduced
intensity treatment approach. For patients able to complete
both courses, efficacy was promising, with 23% incidence of
LRR at 1 year. SCRT was tolerable, with moderate acute and
late toxicity rates.
The efficacy of SCRT for head and neck cancers has been
reported by several other studies. Minatel et al. reported 69%
locoregional control at 7 months in patients receiving 50 Gy
in 20 fractions with a 2-week break after the first 25 Gy (10),
similar to our finding of 23% LRR at 1 year. Kancherla et al.
reported outcomes after a cumulative dose of 40 Gy in 10
fractions with a two-week break after the first 20 Gy; 72% of
patients had at least partial response to SCRT, with 1-year PFS
of 35% (9), similar to 43.6% in our study. RTOG 9003
randomized patients between 4 arms of different fractionation,
4998

Table II. Factors associated with LRR.
Age (≤70 vs. >70)
Smoking (Current vs. Former/Never)
ECOG (0-1 vs. ≥2)
Primary disease vs. Recurrent
Histology (Other vs. SCC)
Group stage (I-III vs. IV)
M-Stage (0 vs. 1)
Total RT dose (continuous)
Length of treatment break (continuous)

HR

1.19
0.52
1.19
1.00
0.55
0.74
3.75
1.03
1.00

95%CI

0.5-2.82
0.15-1.82
0.44-3.18
0.32-3.11
0.12-2.64
0.19-2.91
0.95-14.78
0.94-1.13
0.98-1.01

p-Value
0.70
0.30
0.73
0.99
0.46
0.66
0.06
0.54
0.58

SCC: Squamous cell carcinoma; ECOG: Eastern Cooperative Oncology
Group; RT: radiotherapy.

one of which included a split course accelerated arm,
delivering 67.2 Gy over 6 weeks with a 2-week break after
38.4 Gy (11). Most arms showed roughly 30-35%
locoregional recurrence rates at one year, similar to the results
of our study. However, locoregional control at 24 months was
47.8%, numerically worse than 53.8% in the continuous
accelerated arm of the trial, suggesting a possible detriment to
treatment break with longer follow up. Indeed, many studies
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have found inferior outcomes in patients requiring treatment
breaks during radiotherapy (12), highlighting the importance
of not over selecting patients for SCRT. However, for patients
with limited performance status and advanced disease,
considerations regarding the toxicity mitigation of SCRT may
override the control benefits gained with continuous treatment.
Our reported median survival of only 9 months despite
promising locoregional control suggests selection for SCRT
was generally appropriate.
We found SCRT to be well-tolerated, with an overall
rate of acute grade 3-4 adverse events of 23%, with grade
3-4 dysphagia, mucositis, and dermatitis of 22%, 6%, and
1%, respectively. Similarly, Kancherla et al. reported low
rates of toxicity, with 6% and 9% grade 3 mucositis and
esophagitis, respectively (9). In contrast, Minetal et al.
found 43% grade 3 mucositis, potentially due to concurrent
use of bleomycin (10). Stadler et al. found grade 3
mucositis and dermatitis of 42% and 53%, respectively (8).
However, these patients received two courses of 30 Gy in
20 fractions, with concurrent chemotherapy, only a twoweek break between courses, and a radiotherapy boost to
70 Gy (8) — a considerably more aggressive treatment
paradigm than ours. Our study has several limitations.
Some patients had missing information, specifically on the
cause of death, which was not unexpected given this
cohort of patients had poor performance status and
advanced cancers. Additionally, the suboptimal survival of
many patients in this cohort limits our ability to assess
long term safety and efficacy outcomes of SCRT.
However, for the minority of patients who had over 1.5
years of follow up, locoregional control and toxicity
outcomes are encouraging. Although the predominant
cancer type was squamous cell carcinoma, a variety of
other histologies were included. While this heterogeneity
may potentially confound our endpoints, it also speaks to
the versatility of SCRT. As the regimens used were fairly
consistent, this study is also unable to answer the question
of whether shorter split course regimens (e.g. 20 Gy in 5
fractions twice) or purely palliative regimens (e.g. quad
shot) would yield similar results with less inconvenience
to the patient. Finally, selection for SCRT is subjective
based on each clinician’s assessment of prognosis and
tolerance of treatment, and therefore may be difficult to
standardize. In conclusion, we found that SCRT offers an
attractive treatment paradigm for advanced head and neck
cancers in elderly or infirm patients, allowing clinicians to
tailor intensity of RT based on response to treatment, while
still maintaining safety and efficacy in those unfit for
standard full course RT. Patients completing both courses
of SCRT may achieve durable disease control. The
inability to undergo a second course of RT portends a
dismal prognosis, and those patients should be considered
for referral to palliative or hospice care.
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