
© 2019 Luo et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

OncoTargets and Therapy 2019:12 1741–1748

OncoTargets and Therapy

This article was published in the following Dove Medical Press journal: 
OncoTargets and Therapy

Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1741

O r i g i n a l  r e s e a r c h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/OTT.s189449

single institution experience of split course 
radiotherapy in patients with desmoid tumors

Jurui luo1,2,*
Kairui Jin1,2,*
shuizhang Qian1,2

Xuejun Ma1,2

Ziqiang Pan1,2

Weiqiang Yao1,2

Zhen Zhang1,2

Xiaomao guo1,2

Xiaoli Yu1,2

1Department of radiation Oncology, 
Fudan University shanghai cancer 
center, shanghai 200032, china; 
2Department of Oncology, shanghai 
Medical college, Fudan University, 
shanghai 200032, china

*These authors contributed equally 
to this work

Purpose: This study aimed to assess the feasibility of split course radiotherapy (SCRT) and 

reports long-term outcomes in patients with desmoid tumors (DT).

Patients and methods: Between 2001 and 2004, 31 patients with recurrent (n=19) or primary 

large desmoid fibromatosis ($10 cm) (n=12) who were treated with SCRT were retrospectively 

analyzed. All patients were treated with two phases of radiotherapy with a median interval time 

of 99 days (range: 81–122 days) and a median total dose of 6,399 cGy (range: 5,013–7,039 cGy). 

The median dose for the first phase was 3,969 cGy/22 Fx (range: 2,999–4,305 cGy), and 

2,495 cGy/14 Fx (range: 1,982–3,039 cGy) for the second phase. Progression-free survival (PFS) 

in response to radiotherapy was evaluated using the Kaplan–Meier method and compared using 

the log-rank test. The prognostic factors associated with survival were evaluated by univariate 

and multivariate analyses.

Results: The median age of all patients was 30 years (range, 7–58 years). With a median 

follow-up of 60.4 months (range, 2–187 months), eight patients experienced disease progres-

sion after treatment. The PFS rate at 3 and 5 years for the whole population was 90% and 

71.3%, respectively. PFS for patients with split course of ,100 days or $100 days interval 

was 100% vs 78.6% at 3 years, and 80.4% vs 62.9% at 5 years, respectively (P=0.189). In mul-

tivariate analysis, the radiotherapy (RT) interval time was an independent prognostic factor for 

PFS ($100 days vs ,100 days, HR 11.544, 95% CI 1.034–128.878, P=0.047). PFS was not 

significantly influenced by age, gender, surgery, tumor location, RT technology, or RT dose. 

Radiation-related acute complications occurred in nine (29%) patients after RT, and RT-related 

long-term complications occurred in three (9.7%) patients.

Conclusion: SCRT with an appropriate treatment interval (,100 days) is well tolerated by 

DT patients with favorable long-term outcomes.
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Introduction
Desmoid tumors (DT) are rare, benign tumors that arise in musculoaponeurotic tissues 

with a typical clinical behavior of infiltrative growth and frequent local recurrence 

and lack distant metastasis.1 The incidence of DT is five to six cases per 1 million 

people per year.2 Estrogen status, pregnancy, physical and surgical trauma, radiation, 

skeletal abnormalities, and genetic determinants are possible risk factors of DT, and 

~ 5%–10% of patient tumors arise in the context of familial adenomatous polyposis.3 

Due to the rarity of this disease, there is no evidence from Phase III studies for the 

clinical management of DT, which is mainly based on many retrospective studies.

Surgery remains the mainstay of therapy for DT, but immediate surgery is not cur-

rently the standard treatment. Studies have shown that the progression-free survival 

(PFS) rates are 50% at 5 years for asymptomatic patients when they are managed 
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with the front-line approach of watching and waiting,4–7 and 

20%–30% of cases experience spontaneous regression.8 

Hence, watchful waiting is considered a reasonable initial 

step for asymptomatic tumors, especially when surgery 

would involve a loss of function.3 In cases of locally advanced 

tumors, surgery remains the primary therapy. When surgery is 

used alone, local control rates are not favorable, varying from 

32% to 84.6%.9–11 Tumor location, size, surgical margins, and 

patient age are all risk factors for local recurrence.12,13 Thus, 

adjuvant therapies, including radiotherapy (RT), chemo-

therapy, hormone, and anti-inflammatory therapy, or a com-

bination regimen thereof, are applied in the treatment of DT.3 

Sorafenib, a multi-targeted oral tyrosine kinase inhibitor, has 

become first-line treatment for advanced hepatocellular carci-

noma.14,15 Gounder et al reviewed 26 patients with DT treated 

with sorafenib and 23/26 of them achieved disease control 

after a median treatment period of 6 months.16 An abstract 

from 2018 American Society of Clinical Oncology annual 

meeting reported a prospective randomized study comparing 

the effect of sorafenib and placebo in treating unresectable 

and progressive DT. The 1-year PFS for sorafenib and pla-

cebo were 87% and 43%, respectively (P,0.0001). These 

results might shed new light on the management of DT.

RT has also been used in patients after surgery or in those 

with unresectable tumors and recurrent tumors as well as in 

patients for whom resection would result in a loss of function. 

Postoperative RT has not been proven to convey a definite 

benefit after the first surgery, regardless of the resection 

margins.10,11 Some studies have reported that additional RT 

significantly improves the local control rate, while others 

failed to confirm the benefit of adjuvant RT.9–11,17 In patients 

with incomplete surgical resection and those with recurrent 

tumors, RT can reduce the risk of recurrence.18–21 Due to 

the rarity of DT and limited studies regarding RT, there are 

controversies with respect to dosing, timing, and indica-

tions for the treatment of DT. The purpose of split course 

radiotherapy (SCRT) is to add a break at midcourse of RT 

to facilitate repair of normal tissues and to decrease toxicity 

and improve RT tolerance. It has been practiced in various 

types of tumors.22–25 In this study, we report our institutional 

experience and long-term results of patients with DT who 

were treated with SRCT, comparing our results with previous 

studies with respect to RT in DT.

Patients and methods
Patients
Between 2001 and 2004, 31 patients with refractory DT, 

either recurring from previous surgery (n=19) or with a 

primary occurrence that is widely infiltrated with large 

bulk tumors (maximum dimension of the tumor $10 cm) 

(n=12), were included in this study. In the 12 patients with 

primary tumors, 4 patients suffered from pain caused by the 

tumors and 8 patients were considered as “progressed” after 

observation. DT diagnosis was pathologically confirmed 

for each case at Fudan University Shanghai Cancer Center. 

Fourteen patients with recurrent tumors and seven patients 

with large bulk tumors received palliative surgery. All 

patients received SCRT at our institution. Before treatment, 

all patients underwent a baseline assessment, including a 

physical examination, routine blood test, and appropriate 

imaging examination. After treatment, physical and imaging 

examination were applied to assess the tumor response. The 

treatment response was evaluated according to the RECIST 

criteria 1.1. Patients’ clinical data were retrieved from medi-

cal records and telephone interviews with approval from the 

Institutional Review Board of Fudan University Shanghai 

Cancer Center. Confidentiality of patient data was maintained 

by the researchers and the study was conducted in accordance 

with the Declaration of Helsinki.

Treatment
With senior radiotherapists (Shuizhang Qian) who have 

experience treating DT working from 1960 onward, SCRT 

was developed as an in-house Institutional Review Board-

approved protocol for patients with refractory disease at 

Fudan University Shanghai Cancer Center. In this study, two 

phases of RT were applied to each patient to reduce toxicity 

to normal tissues, the planned dose for the first phase was 

4,000 cGy/20 Fx and 2,000–2,400 cGy/10–12 Fx for the sec-

ond phase. The interval between the two phases was designed 

to be 90–100 days to ensure that normal tissues had sufficient 

time to recover from acute toxicity. RT was delivered with 

megavoltage photons, including 60Co (n=4) at 6 MV (n=25) 

or 18 MV (n=2) in 1.8 Gy fractions (two patients received 

1.9 Gy and another 1.5 Gy). Six patients (19.4%) received 

three-dimensional conformal radiotherapy for gross dis-

ease; the other 25 patients (80.6%) received conventional 

2D RT. Tumors/scars were irradiated with an appropriate 

margin of 5–10 cm outside the tumor/scar in patients with 

tumors located in the extremities or long bones. In this case, 

attempts were made to avoid irradiation to joints as well as 

the entire circumference of extremities. Acute and long-

term radiation-related complications were retrospectively 

scored using the Common Toxicity Criteria (CTC v3.0).

statistical analyses
Disease progression was determined by assessing objec-

tive increases in size on radiographic studies and/or on 
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the physical examination during physician follow-up. PFS 

was calculated from the last day of RT to the date of prog-

ress or last visit. Survival curves were created using the 

Kaplan–Meier method and compared using the log-rank test. 

Prognostic factors associated with PFS were evaluated with 

univariate and multivariate analyses with Cox regression. 

SPSS version 22 (IBM Corporation, Armonk, NY, USA) was 

used for statistical analysis. P-values ,0.05 were considered 

significant (two-sided).

Results
Patient characteristics and treatment
From 2001 to 2004, 31 patients with recurrent or primary 

large DT were treated with SCRT, with a median follow-up 

time of 60.4 months (range, 2–187 months). The median 

patient age was 30 years (range, 7–58 years), and most 

patients were female (64.5%). The patient characteristics are 

shown in Table 1. Nine tumors were located in the head/neck, 

10 in the trunk, and 12 in the extremities. The median size 

of the maximal tumor dimension was 8 cm, and 32.3% of 

patient tumors were .10 cm. Twenty-one patients received 

palliative surgery, while the remaining ten patients did not 

undergo surgery. Patients received a median total dose of 

6,399 cGy/32 Fx (range: 5,013–7,039 cGy) split course irra-

diation. The median dose for the first phase was 3,969 cGy/22 

Fx (range: 2,999–4,305 cGy), and for the second phase was 

2,495 cGy/14 Fx (range: 1,982–3,039 cGy). The median 

treatment interval between the first and second phases was 

99 days (range: 81–121 days), and the median total treatment 

time was 150 days (range: 129–168 days).

rT response and toxicity
After the first phase of RT, partial response (PR) was seen in 

3 patients (9.7%) and 28 patients (90.3%) had stable disease 

(SD). When the second phase was completed, 8 patients 

(25.8%) had PR and the remaining 23 (74.2%) had SD. Dur-

ing treatment, radiation-related acute complications occurred 

in nine (29%) patients. Four patients developed moist 

desquamation, and two patients with abdominal tumors 

experienced radiation proctitis. Two patients experienced 

moderate edema in irradiated areas, and one patient with a 

neck DT experienced Grade II oral mucositis. RT-related 

long-term complications occurred in three (9.7%) patients. 

Two patients with neck DT experienced brachial plexus 

injury, and one patient reported continuous pain in irradi-

ated areas.

Time to progression after rT
With a median follow-up time of 60.4 months (range, 

2–187 months), eight patients experienced progression 

after treatment for their current disease presentation. In four 

patients progression occurred inside the RT field, and in four 

patients it was outside the RT field. Five patients received 

re-salvage surgery, and one patient received re-irradiation 

after salvage surgery. The median time to progression 

was 42 months (range, 23.4–53 months). All progressed 

cases occurred within 5 years after RT. The actual PFS 

rates at 3 and 5 years were 90% and 71.3%, respectively. 

Of 31 patients, 30 (96.8%) were alive at the last follow-up 

and 1 (3.2%) had died of severe anemia and malnutrition 

after 1 year of extensive colectomy and RT.

Prognostic factor analysis
The impacts of age, gender, tumor size, location, surgery, 

RT technology, RT dose, and interval time between the two 

phases on time to progression were analyzed using univari-

ate and multivariate Cox regression models. In univariate 

Table 1 Patients’ characteristics and treatment

Characteristics Number of patients (%)

Age (years)  
Median (range) 30 (7–58)
,30 13 (41.9%)
$30 18 (58.1%)
Gender  
Female 20 (64.5%)
Male 11 (35.5%)
Tumor size  
Median (range) 8 (3–17 cm)
,5 cm 5 (16.1%)
5–10 cm 16 (51.6%)
.10 cm 10 (32.3%)
Location  
head and neck 9 (29.0%)
Trunk 10 (32.3%)
extremities 12 (38.7%)
Surgery  
Yes 21 (67.7%)
no 10 (32.3%)
RT technology  
2D 25 (80.6%)
3D-crT 6 (19.4%)
RT dose (cGy)  
Median (range) 6,399 (5,013–7,039)
$5,000, ,6,000 cgy 6 (19.4%)
$6,000, ,6,500 cgy 14 (45.2%)
$6,500 cgy 11 (35.4%)
RT interval time  
Median (days) 99 (81–122)
,100 days 17 (54.8%)
$100 days 14 (45.2%)
Total treatment time (days)  
Median (range) 150 (129–168)

Abbreviations: 3D-crT, three-dimensional conformal radiotherapy; rT, radiotherapy. 
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analysis, age, gender, surgery, RT technology, and RT dose 

did not significantly impact disease progression (P.0.5) 

(Table 2). The RT interval time (,100 days or $100 days) 

between the two phases tended to have an impact on 

disease progression. PFS for patients with ,100 days 

or $100 days of interval time was 100% vs 78.6% at 3 years, 

and 80.4% vs 62.9% at 5 years, respectively (P=0.189) 

(Figure 1). Tumor size was also significantly associated with 

disease control, with 3- and 5-year PFS of 80% and 40% in 

patients with ,5 cm tumors and 92% and 79% in patients 

with $5 cm tumors (P=0.048), respectively. In multivariate 

analysis, tumor size ($5 cm vs ,5 cm, HR 0.052, 95% CI 

0.005–0.602, P=0.018) and RT interval time ($100 days vs 

,100 day, HR 11.544, 95% CI 1.034–128.878, P=0.047) 

were independent prognostic factors for PFS (Table 3).

literature review
To further investigate the value and indications of RT in 

DT management, we performed a literature review of major 

studies concerning the use of RT in treating DT. The results 

of the literature review are summarized in Table 4.9–11,17,26–37 

When treated with surgery alone, the local control rate var-

ied from 32% to 84.6%.9–11,17,26–32 For patients with positive 

surgical margins, the 6-year local control rate was only 32%.11 

When RT was combined with surgery in the management of 

DT, improved local control rates were observed by Jelinek 

et al (53% treated with surgery alone vs 81% treated with 

surgery and RT, P=0.018), Goy et al (32% vs 78%, P=0.02), 

and Baumert et al (62% vs 93%, P=0.0028).10,11,28 On the 

other hand, several studies reported that patients treated with 

additional RT did not exhibit a significant benefit in local 

control.9,17,27,29–32 Five studies including patients treated with 

RT alone showed favorable survival outcomes, with local 

control rates ranging from 75% to 92.3% and incidences of 

recurrence ranging from 24% to 29%.9,26,33,34

Discussion
This study presented the results of 31 patients treated with 

SCRT for refractory DT at a single institution. With a 

median total dose of 6,399 cGy/32 Fx irradiation, DT are 

effectively controlled with low incidence of side effects, 

and 3- and 5-year PFS of 90% and 71.3%, respectively. 

Table 2 Univariate analysis of tumor and patient characteristics 
and PFs

Variables 3-year PFS (%) 5-year PFS (%) P-value

Age (years)   0.729
,30 100 67.3
$30 94.1 76  
Gender   0.885
Male 100 100
Female 84.2 72.6  
Tumor size (cm) 0.048
,5 80 40
$5 92 79  
Location 0.319
head, neck, or trunk 83.3 66.2  
extremities 100 80.8  
Surgery 0.557
Yes 95.2 73.9  
no 77.8 66.7  
RT technology   0.702
2D 87.5 74.5  
3D 100 60  
RT interval time 
(days)

  0.189

,100 100 80.4
$100 78.6 62.9  
RT dose (Gy)   0.482
,65 89.5 78.3
$65 90.9 61.4  

Abbreviations: PFs, progression-free survival; rT, radiotherapy.

Figure 1 Progression-free survival curve for patients with a radiotherapy interval 
time ,100 days (blue line) and $100 days (green line).

Table 3 Multiple analyses for PFs with tumor and patient 
characteristics

Variables HR 95% CI P-value

Age (years)
$30 vs ,30 0.351 0.048–2.568 0.302
Tumor size (cm)
$5 vs ,5 0.052 0.005–0.602 0.018
Location
extremities vs head, neck, or trunk 0.396 0.074–2.109 0.278
Surgery
Yes vs no 1.029 0.176–6.011 0.975
RT interval time (days)
$100 vs ,100 11.544 1.034–128.878 0.047
RT dose (Gy)
$65 vs ,65 4.116 0.728–23.279 0.109

Abbreviations: PFs, progression-free survival; rT, radiotherapy.
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To our knowledge, our study is the first report to address 

SCRT in DT.

DT are histologically benign neoplasms with locally 

aggressive behavior. The consensus for treatment is complete 

surgical resection. However, because of the infiltrative growth 

of DT and uncertain tumor margins, pursuing complete resec-

tion may result in a loss of function. Thus, it is not always 

possible to perform an extensive local excision.19,38 As shown 

in Table 4, the recurrence rates after surgery alone were 

high, and application of RT was reported to improve local 

control in several studies.10,11,28 A survival benefit was also 

observed in patients with positive surgical margins when RT 

was combined with surgery.11 Similar results were identified 

in a recently published meta-analysis of 1,295 patients with 

extra-abdominal DT, which concluded that microscopically 

positive margins exhibited a higher risk of recurrence and 

that RT appeared to reduce the risk but not for patients with 

negative margins.18 By contrast, other studies reported that 

postoperative RT had no definitive benefit on the recurrence 

rate but may delay tumor recurrence.9,17 In our study, 3- and 

5-year PFS for the entire population were 90% and 71.3%, 

respectively, comparable to findings of other studies.35,37 

Interestingly, the tumor control rate was not influenced by 

surgery in our study. The 5-year PFS rates were 73.9% for 

the 21 patients who received surgery plus RT and 66.7% 

for the 10 patients who received RT alone (P=0.557). This 

result indicates that SCRT alone might be effective enough 

to provide significant local control for refractory DT.

Table 4 literature review of DT treatment and outcome

Study Number of 
patients

Median 
follow-up 
time

Primary/
recurrent 
cases

Outcome (%) P-value

Surgery RT Surgery + RT

gluck et al 
(2011)9

95 38 months all primary local control 
rate: 84.6

local control 
rate: 92.3

local control 
rate: 69.0

0.300

Ballo et al 
(1999)26

189 9.4 years n/a incidence of 
relapse: 38

incidence of 
relapse: 24

incidence of 
relapse: 25

–

shin et al 
(2013)17

119 6.8 years 88/31 local control 
rate: 79.3

– local control 
rate: 60.2

0.776

Jelinek et al 
(2001)10

54 3.3 years 33/21 local control rate: 53 – local control rate: 81 0.018

Karabulut et al 
(2013)27

21 4.4 years n/a Median PFs: 
20.5 months

– Median PFs: 
50 months

.0.05

goy et al 
(1997)11

56 6 years 34/22 local control rate: 
32 (margin+)

– local control rate: 
78 (margin+)

0.02

Baumert et al 
(2007)28

110 6 years n/a local control rate: 62 – local control rate: 93 0.0028

Pignatti et al 
(2000)29

83 11.2 years n/a incidence of 
recurrence: 45.3

– incidence of 
recurrence: 41.2

.0.05

guadagnolo 
et al (2008)30

115 21 years 46/69 local control rate: 68  local control rate: 75 0.12

Zlotecki et al 
(2002)31

72 6 years 30/42 local control rate: 82  local control rate: 83 0.9038

ihalainen et al 
(2015)32

121 7.5 years 100/21 local control rate: 70 – local control rate: 63 0.564

sherman et al 
(1990)33

45 7.6 years n/a – incidence of 
recurrence: 29

incidence of 
recurrence: 23

–

Keus et al 
(2013)34

44 4.8 years 27/17 – local control 
rate: 81.5

– –

ergen et al 
(2016)35

20 6.5 years 4/16 – – local control rate: 69 –

santti et al 
(2017)36

41 7 years n/a – local control 
rate: 75%

–  

Kriz et al 
(2014)37

52 3.7 years n/a local control rate of 
all patients: 81%

–   

Abbreviations: DT, desmoid tumors; n/a, not available; PFs, progression-free survival; rT, radiotherapy.
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There are controversial results regarding a dose–response 

relationship when the RT dose is considered. A meta-analysis 

from Nuyttens et al reported a local control rate of 78% 

in response to 50–60 Gy RT.21 Higher local control was 

observed with .50 Gy irradiation in other studies.28,35,36 

A recently published study reported that the RT dose 

was significantly associated with local tumor control. 

The 5-year local control rate was 79% for patients who 

received $54 Gy irradiation compared to 40% for patients 

who received ,54 Gy (P=0.023).35 Similar results were 

observed from Santti et al,36 who found that RT dose was the 

only factor with a significant impact on local tumor control. 

Doses of ,50 Gy yielded a local control rate of 57%, doses 

of 50–59.9 Gy yielded 75%, and doses $60 Gy reached 

100%. However, other studies failed to find a significant 

dose–response relationahip.9,30,31 A prospective Phase II 

study from EORTC 62991-22998 reported that a dose of 

56 Gy in 28 once-daily fractions provided adequate local 

control of 81.5% at 3 years for inoperable progressive DT 

with acceptable acute and late side effects.34 Our results are 

comparable with this study, with a 3-year local control rate 

of 90%. However, in our study, a larger dose was delivered, 

with a median total dose of two phases of 6,399 cGy/32 Fx 

(range: 5,013–7,039 cGy). We did not observe that a higher 

RT dose was associated with better tumor control in our 

study. Instead, patients who received doses of .65 Gy (n=11) 

tended to exhibit worse local control, with a 5-year PFS of 

61.4% compared to 78.3% for patients who received ,65 Gy 

irradiation (n=20) (P=0.482). One possible reason for this 

result is that there were more patients (54.4%) in the $65 Gy 

group who exhibited larger ($10 cm) and more aggressive 

tumors than (35%) in the ,65 Gy group, which may offset 

the efficacy of RT dose in tumor control.

Several prognostic factors, such as age, gender, tumor 

size, tumor location, and RT, in addition to surgery, have 

been associated with recurrence in previous studies.12 In our 

study, we found no association between recurrence after 

RT and age, gender, surgery, tumor location, RT technol-

ogy, or RT dose in univariate and multivariate analyses. 

These conflicting results could be attributed to the limited 

sample size and different population. Patients with a larger 

tumor size have a higher risk of recurrence.12 However, we 

found that patients with ,5 cm tumors exhibited worse 

local control than patients with $5 cm tumors. The 5-year 

PFS rates of these two groups were 40% and 79%, respec-

tively (P=0.048). Tumor size ($5 cm vs ,5 cm) was also 

independently associated with PFS (HR 0.052, 95% CI 

0.005–0.602, P=0.018) in multivariate analysis. One reason 

for this result may be that only five patients in our study 

presented with tumors ,5 cm. The limited sample size may 

have induced bias into our results. Another reason was that 

according to RECIST 1.1, progression was defined as the 

largest dimension of the tumor increased by at least 30% 

compared with previous dimension. Therefore, smaller 

tumors were more likely to be judged as progression because 

smaller growth would reach 30% of the previous dimension. 

PFS was also significantly influenced by the interval time 

between the two-phase irradiation treatments ($100 days 

or ,100 days). In univariate analysis, patients with an inter-

val time ,100 days tended to have more favorable outcomes 

compared to patients with $100 days. The 5-year PFS rates 

were 80.4% and 62.9%, respectively, but the P-value was 

not statistically significant (P=0.189). The interval time 

($100 days vs ,100 days) was an independent prognostic 

factor for PFS (HR 11.544, 95% CI 1.034–128.878, P=0.047) 

in multiple analyses. SCRT is applied based on the radiobiol-

ogy theory that normal tissue would repair during a break 

between treatments to decrease toxicity and improve toler-

ance to RT, which may facilitate higher doses of RT to the 

tumor without significantly increasing normal tissue toxicity. 

In 1989, a retrospective study reported a 30% improvement 

in local control for nasopharynx cancer patients treated with 

a split course twice-a-day regimen compared with patients 

treated with conventional RT.39 Until now SCRT has been 

used for different cancers in clinical practice, such as prostate 

cancer,25 small cell lung cancer,24 head and neck cancer,23 

colorectal cancer, and oligometastases,40 as well as in elderly 

and infirm patients,41 SCRT sometimes was accompanied 

by altered fractionation, with dose-fraction regimens which 

varied from 1.6 Gy/Fx, twice a day to 3.0 Gy/Fx, once a 

day. The split took place at the middle or latter part of the 

whole course. The durations of the break ranged from 14 

to 40 days.22–24,42 To our knowledge, our study is the first to 

apply spilt course irradiation in DT. The results identified 

that the interval time was an important prognostic factor for 

local control. Although SCRT is designed to decrease RT-

induced toxicity, caution is still warranted when deciding on 

suitable interval time, as longer interval times could weaken 

the efficacy of RT.

Generally, RT-induced toxicity is also an important 

issue. In our study, nine patients experienced acute toxicity. 

The most common acute toxicity was irradiation-related 

cutaneous reaction and mucositis, including desquamation 

(4/31), proctitis (2/31), and oral mucositis (1/31). Regarding 

tumor locations, acute toxicity incidence was 30% (3/10) 

in patients with tumors located in extremities, 11.1% (1/9) 
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in patients with tumors located in neck, and 50% (5/10) in 

patients with tumors located in the trunk (intra-abdominal: 

1/1, pelvic cavity: 1/1, retroperitoneal tumor: 0/1, chest wall: 

1/3, abdominal wall: 2/3, back: 0/1). So this treatment may 

be less toxic in patients with tumors in extremities or neck. 

Late toxicity was rarely observed (3/31), including long-term 

pain and radiation-related brachial plexus injury. However, 

the evaluation of late toxicity might be insufficient due to 

some patients being lost during follow-up.

Limitations
Our study has some drawbacks. First, the limitations of its 

retrospective nature and small simple size may induce some 

bias in our results. Second, the limited follow-up time may 

underscore an RT-induced late toxicity assessment. As DT 

are usually not life-threatening, quality of life in patients 

after treatment is imperative. We only observed three patients 

with RT-induced late toxicity in our study, which may have 

been insufficiently assessed. Third, many molecular predic-

tors, such as β-catenin and APC mutation status, have been 

reported to be important for DT diagnosis and prognosis,43,44 

which were not addressed in this study due to a lack of data 

on these parameters.

Conclusion
The present study observed that spilt course RT is an accept-

able option for patients with recurrent or inoperable DT, as 

it is well tolerated and has favorable long-term local control. 

Less than a 100-day interval time seemed to be more effec-

tive in tumor control with acceptable RT-induced toxicity.
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