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Objective: Optimal approaches to patients with local recurrence of rectal cancer are unclear 
in China. This study aimed to evaluaty -30te the clinical outcomes and toxicity associated 
with different treatment regimens for patients with local recurrence of rectal cancer.
Methods: A retrospective chart review of patients with local recurrence of rectal cancer and 
previous radical surgical treatment between March 2010 and December 2017 with curative 
intent was performed. Disease-related endpoints included treatment progression-free survival 
(PFS) and overall survival (OS) using the Kaplan–Meier method. Toxicities were assessed 
using Common Terminology Criteria for Adverse Events, version 5.0, and complications 
were scored according to the Clavien-Dindo classification.
Results: A total of 71 patients met the inclusion criteria in this study. The recurrence sites 
were mainly local recurrence in the pelvic cavity and regional lymph node metastasis. 
Twenty patients received chemoradiotherapy combined with surgery, 10 underwent surgery 
alone, and others received chemoradiotherapy-alone (n = 27) and chemotherapy-alone (n = 
14) treatment. A clear difference was found in PFS between surgery/chemoradiotherapy with 
surgery and chemoradiotherapy/chemotherapy groups (26.6 months vs 14.1 months, P = 
0.033). The PFS of patients in the surgery combined with chemoradiotherapy, surgery alone, 
and chemotherapy/chemoradiotherapy groups was 65.2 months, 20.2 months, and 14.2 
months, respectively (P = 0.042). The multivariate analysis of PFS demonstrated that surgery 
was an independent factor. The proportion of patients with distant metastases after chemor-
adiotherapy/chemotherapy was higher than that of patients undergoing surgery (36.6% vs 
21.4%, P = 0.179). The OS of patients in the surgery combined with chemoradiotherapy, 
surgery alone, and chemotherapy/chemoradiotherapy groups was 89.4 months, 66.0 months, 
and 62.8 months, respectively (P = 0.189). Radiation treatment and surgery did not increase 
extra severe toxicities.
Conclusion: Surgery combined with chemoradiotherapy was a beneficial treatment mode 
for managing patients with locally recurrent, nonmetastatic rectal cancer. It was associated 
with better local disease control, no increase in toxicity, and prolonged survival among 
patients with locally recurrent rectal cancer.
Keywords: chemoradiotherapy, chemotherapy, locally recurrent rectal cancer, outcome, 
surgical treatment

Introduction
Despite total mesorectal excision (TME) and neoadjuvant radiotherapy and signifi-
cant advances in the multidisciplinary management, local recurrence rates after 
radical surgery for rectal cancer have drastically decreased over the last decades. 
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However, local recurrence of rectal cancer (LRRC) still 
occurs in 5–10% of these patients.1–3 The management of 
patients with LRRC is often complicated and requires 
multidisciplinary surgical and nonsurgical treatments.4 If 
microscopically complete (R0) resection is possible, the 
recommended therapeutic strategy in this cohort of 
patients is surgical resection with 5-year survival rates of 
about 50%.5,6

Radiotherapy for patients with LRRC may be an effec-
tive treatment. Nowadays, chemoradiation (CRT) com-
bined with various anticancer drugs is used to improve 
treatment outcomes. In a study of unresectable T4 rectal 
cancer or local recurrence, 5-fluorouracil (5-FU)/leucov-
orin administered concurrently with radiation therapy was 
superior to radiation alone with regard to local control and 
overall survival (OS).7 Therefore, it is considered that 
CRT might provide better outcomes for the LRRC.

However, only a few previous studies have reported on 
the efficacy and outcomes of curative surgery combined 
with CRT. On the contrary, surgery is performed based on 
several factors for patients with LRRC: recurrence pattern, 
involvement of adjacent organs, medical unfitness, or 
patients’ refusal due to the considerable risk of morbidity 
and mortality. Management and choosing treatment modes 
for LRRC in the pelvic region remain a challenge and need 
further exploration.

Therefore, this retrospective study was performed to 
clarify the treatment outcomes in patients with LRRC in 
the pelvic region, and explore outcomes according to the 
different treatment modes.

Methods
Patients
A retrospective chart review of patients with LRRC and 
surgical treatment between March 2010 and 
December 2017 with curative intent was performed at 
Zhejiang Cancer Hospital. All patients enrolled in this 
study underwent curative resection for primary rectal can-
cer and were evaluated with abdominal computed tomo-
graphy as part of routine follow-up after primary surgery. 
The criterion for pelvic local recurrence included presacral 
(posterior), anterior (central), lateral, inferior (perineal) 
anastomotic recurrence and (or) lymph node metastasis 
in the pelvic cavity. Patients with extensive distant meta-
static disease were excluded from the study. Approval was 
obtained from the institutional review board at Zhejiang 
Cancer Hospital and was in accordance with the guidelines 

of the Helsinki Declaration (as revised in 2013). We only 
collect clinical data and prognosis of patients retrospec-
tively and did not interfere with treatment, so Individual 
consent for this retrospective analysis was waived. In 
addition, our research data was confidential.

Treatment Procedure and Regimens
Surgical Treatment
Surgical treatment was considered feasible in patients with 
resectable pelvic local recurrence by a multidisciplinary 
team. The resection of rectal cancer after recurrence 
depended on the specific location of the recurrence to 
determine the surgical methods, mainly including laparo-
scopic Hartmann procedure, abdominoperineal resection 
(APR), pelvic tumor resection plus bilateral oophorect-
omy, pelvic lymphadenectomy, abdominoperineal resec-
tion combined with pelvic lymphadenectomy, and 
extended resection of the sacrococcygeal mass. Surgical 
complications were scored according to the Clavien-Dindo 
classification.8

Nonsurgical Treatment
Patients receiving nonsurgical regimens usually had an 
unresectable local recurrence or a poor clinical condition. 
No standard therapies regarding the choice of nonsurgical 
regimens were available. Nonsurgical treatment consisted 
of radiotherapy, chemotherapy, or chemoradiotherapy. 
Generally, patients with symptomatic pelvic local recur-
rence were treated with radiotherapy or chemoradiother-
apy and those with asymptomatic unresectable pelvic local 
recurrence were treated with chemotherapy. The dose and 
fractioning of radiotherapy were based on the clinical 
judgment of the radiation oncologists, resulting in hetero-
geneity in radiotherapy management. Briefly, all patients 
received 25–28 times of 45–50.4 Gy radiation therapy 
(RT). Chemotherapy was mainly based on standard regi-
mens and doses according to oncologists. Regimens 
included XELOX (capecitabine combined with oxalipla-
tin), FOLFOX (leucovorin, fluorouracil, and oxaliplatin), 
and FOLFIRI (leucovorin, fluorouracil, and irinotecan).

Assessment of Tumor Response
The assessment included tumor response, resection mar-
gin, disease-free survival, and progression-free survival 
(PFS), as well as toxicity and complications caused by the 
treatment regimen. Tumor responses were evaluated in 
accordance with the Response Evaluation Criteria in 
Solid Tumors guidelines (version 1.1) to monitor 
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objective tumor responses, including complete response 
(CR), partial response (PR), stable disease (SD), and 
progressive disease. The disease control rate (DCR) was 
defined as the sum of the objective response and stabili-
zation rates (CR + PR + SD). OS was calculated from the 
date of starting treatment until the date of death from any 
cause or censored at last follow-up. Local recurrence-free 
survival was calculated from the date of first surgery until 
the date of pelvic local recurrence detected by imaging or 
histology. Disease-free survival (DFS) was calculated 
from the date of second surgery to the date of local 
recurrence or distant metastases or censored at last fol-
low-up or death. PFS was defined as the period from the 

date of treatment of recurrence to the date of disease 
progression evaluated using RECIST (version 1.1) or 
death. Survival and follow-up were calculated from the 
date of the diagnosis of the local recurrence of rectal 
cancer till death or the last follow-up. Toxicity was eval-
uated according to the Common Terminology Criteria for 
Adverse Events (CTCAE, version 5.0),9 and complica-
tions were scored according to the Clavien-Dindo 
classification.8

Statistical Analysis
Continuous data were reported as median (interquartile 
range or 95% confidence interval), and categorical data 

Table 1 Clinical Characteristics of Patients with Local Recurrent Rectal Cancer According to Treatment Regimens After Recurrence

Characteristics Surgery/Surgery+ Chemoradiotherapy 
(n=30)

Chemoradiotherapy 
(n=27)

Chemotherapy 
(n=14)

Age 58 53 53

Median (range) (34–78) (37–77) (26–72)

Sex (%)
Male 15 (50.0%) 17 (63.0%) 6 (42.9%)

Female 15 (50.0%) 10 (37.0%) 8 (57.1%)

Neoadjuvant treatment primary tumor

None 29 (96.7%) 26 (96.3%) 12 (85.7%)

Chemotherapy 0 1 (3.7%) 0
Chemoradiotherapy 1 (3.3%) 0 2 (14.3%)

Adjuvant treatment after primary tumor 
surgery

None 9 (30.0%) 7 (25.9%) 2 (14.3%)

Chemotherapy 17 (56.7%) 18 (66.7%) 4 (28.6%)
Chemoradiotherapy 4 (13.3%) 2 (7.4%) 8 (57.1%)

Location recurrent rectal cancer
Central 14 (46.7%) 9 (33.3%) 4 (28.6%)

Anterior 2 (6.7%) 3 (11.1%) 2 (14.3%)

Posterolateral 2 (6.7%) 2 (7.4%) 1 (7.1%)
Anterolateral 5 (16.7%) 3 (11.1%) 1 (7.1%)

Lateral 2 (6.7%) 6 (22.2%) 4 (28.6%)

Perineal 8 (26.7%) 6 (22.2%) 3 (21.4%)
Regional lymph nodes 4 (13.3%) 8 (29.6%) 5 (35.7%)

Symptoms at local recurrence
Yes 23 (76.7%) 11 (40.7%) 8 (57.1%)

No 7 (23.3%) 16 (59.3%) 6 (42.9%)

Follow up

Disease control 10 (33.3%) 6 (22.2%) 3 (21.4%)

Local re-recurrence 12 (40.0%) 12 (44.4%) 5 (35.7%)
Metastases 6 (20.0%) 9 (33.3%) 6 (42.9%)

Missing 2 (6.7%) 0 0
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were reported as count (percentage). Group comparisons 
were made using the chi-square or Mann–Whitney U-test 
as appropriate. Survival was calculated by the (reversed) 
Kaplan-Meier method, and comparisons were made using 
the Log rank test. Statistical analyses were performed 
using IBM SPSS Statistics version 26.0 (IBM Corp, 
NY, USA).

Results
Patient Characteristics
A total of 71 patients [38 male (53.5%) and 33 female 
(46.5%)] with rectal cancer were identified to have local 
recurrence after radical surgery. After the first surgery for 
the primary tumor, 71 patients were operated for rectal 
adenocarcinoma. According to the postoperative stage, 11 
patients were in stage I, 27 were in stage II, and 33 
patients were in stage III. The median age was 58 years 
(34–78 years) for patients who had a recurrence. The 
recurrence sites were mainly local recurrence in the pelvic 
cavity and regional lymph node metastasis.

After local recurrence, 71 patients were all treated with 
chemotherapy, chemoradiotherapy, or surgery. Treatment 
modes included chemotherapy alone, surgery alone, chemor-
adiotherapy combined with surgery, or chemoradiotherapy. 
The treatment modes were surgery/subsequent chemora-
diotherapy with surgery (n = 30), chemoradiotherapy (n = 
27), and chemotherapy (n = 14). In the surgery/subsequent 
chemoradiotherapy with surgery mode, 20 patients received 
chemoradiotherapy combined with surgery and surgery-alone 
treatment. Further, R0 resections were performed in 23 
patients (76.7%), R1 resections in 5 patients (16.7%%), and 
R2 resections in 2 patients (6.7%). The characteristics of 
patients with recurrence according to the three treatment 
modes are presented in Table 1.

Treatment Models After Local 
Recurrence and Efficacy
The median time from primary tumor resection to the diag-
nosis of local recurrence was 17.4 months (95% CI 15.2–19.6 
months). Furthermore, 69% of patients developed local 

Figure 1 Kaplan-Meier estimates of progression-free survival (PFS) according to the treatment regimens. (A) The PFS for groups classified according to receiving the 
surgery or not was 26.6 months vs 14.1 months (P = 0.033). (B) The PFS of patients according to receiving surgery, chemoradiotherapy or chemotherapy was 26.6 months, 
16.9 months and 10.4 months (P = 0.118). (C) The PFS of patients according to receiving surgery combined with chemoradiotherapy, surgery alone or chemotherapy/ 
chemoradiotherapy was 65.2 months, 20.2 months and 14.2 months (P = 0.042).
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recurrence within 2 years and almost all (93.0%) patients 
within 5 years. DFS for the primary tumor stage from recur-
rence to first surgery was compared. The results showed that 
the DFS was 23.3 months, 16.8 months, and 17.2 months in 
stages I, II, and III, respectively (P = 0.199).

Patients with local recurrence were divided into three 
groups according to the treatment mode: surgery/subse-
quent chemoradiotherapy surgery, chemoradiotherapy- 
alone, and chemotherapy-alone groups. The overall 
response rate (ORR) and DCR were compared between 
chemoradiotherapy-alone (n = 27) and chemotherapy- 
alone groups (n = 14). The ORR in the two groups was 
33.3% (9/27) and 35.7% (5/14), respectively (P = 1.000). 
The DCR in the two groups was 100%. No difference in 
mPFS was observed between the chemoradiotherapy-alone 
and chemotherapy-alone groups (16.9 months vs 10.0 
months, P = 0.585). For surgery/subsequent chemora-
diotherapy with surgery, the mPFS was 26.6 months. 
A clear difference in PFS was noted between groups 
with surgery/subsequent chemoradiotherapy with surgery 
versus chemoradiotherapy/chemotherapy (26.6 months vs 
14.1 months, P = 0.033) (Figure 1A). The PFS in the three 
groups were compared. The results showed that the PFS 
was 26.6 months, 16.9 months, and 10.4 months, respec-
tively (P = 0.118) (Figure 1B). The PFS of patients 
according to the treatment mode, including surgery com-
bined with chemoradiotherapy, surgery alone, and che-
motherapy/chemoradiotherapy, was 65.2 months, 20.2 
months, and 14.2 months, respectively (P = 0.042) 
(Figure 1C). The results of multivariate analysis for PFS 
of patients with LRRC are shown in Figure 4. The results 
demonstrated that surgery was an independent factor influ-
encing PFS for treatment of locally recurrent rectal cancer 
patients (P<0.001, 95% CI 0.08–0.63).

After these treatments, 19 patients (19/69, 27.5%) had 
disease control and 50 patients (50/69, 72.5%) had re- 
recurrence. Two patients lost to follow-up. The analysis 
of patterns of recurrence in patients with re-recurrence 
revealed that 29 patients (29/59, 42.0%) still had local 
recurrence and 21 (21/69, 30.4%) had metastasis. In the 
surgery/subsequent chemoradiotherapy with the surgery 
group, 10 patients (10/28, 35.7%) had disease control 
and 64.3% (18/28) patients had re-recurrence. Also, 12 
patients (12/28, 42.9%) still had local recurrence and 6 
(6/28, 21.4%) had metastasis. In the chemoradiotherapy/ 
chemotherapy group, 9 patients (9/41, 22.0%) were stable 
and 32 patients (32/41, 78.0%) had re-recurrence. The 
proportion of distant metastases in patients receiving 

chemoradiotherapy/chemotherapy was higher than that in 
patients undergoing surgery, despite no statistically signif-
icant difference (36.6% vs 21.4%, P = 0.179).

Adverse Effects
In 30 patients undergoing surgery, postoperative complica-
tions were registered, and 9 (30%) patients experienced 
complications (Clavien-Dindo grades 1–3). The most com-
mon complications were wound infection (n = 4), urinary 
tract infections (n = 3), and presacral abscess (n = 2). Among 
nine patients with major postoperative complications, only 
one patient had Clavien-Dindo Grade 3 complications, 
requiring intensive care unit admission (wound infection). 
No in-hospital mortality was reported. The complications for 
surgically treated patients are shown in Table 2.

Data on toxicity caused by induction chemotherapy 
and chemoradiotherapy were available for 41 patients. 
Grade 3–4 toxicity was observed in seven of 40 patients 
(17.5%), including leukopenia, anemia, thrombocytopenia, 
and gastrointestinal reaction. No grade 5 toxicity was seen. 
Details on surgery with chemoradiotherapy toxicity were 
available for 25 patients. Grade 3–4 toxicity was reported 
in three of 25 patients (12.0%), and no grade 5 toxicity 
was seen. The types of toxicities are shown in Table 3.

Follow-Up and Survival Analysis
In the follow-up, two patients were lost and 69 patients were 
evaluated. Furthermore, 24 patients survived, and 45 deaths 
(45/69, 65.2%) occurred. The median OS after the initial 
diagnosis of rectal cancer from the date of the diagnosis of 
the local recurrence of rectal cancer was 46.1 months (95% 
CI: 24.4–67.8). In analysis, patients in the surgery/subse-
quent chemoradiotherapy with surgery group had 
a prolonged median survival of 50.7 months compared 
with 32.0 months of the patients treated with chemora-
diotherapy/chemotherapy, despite no statistically signifi-
cant difference (P = 0.208) (Figure 2A). The OS of 
patients in the three groups (surgery/subsequent 

Table 2 Surgical Complications for Surgically Treated Patients

Surgical Complications (Clavien-Dindo) Total n=30

No complication 21 (70.0%)

Clavien-Dindo I 5 (16.7%)

Clavien-Dindo II 3 (10.0%)
Clavien-Dindo IIIA-IIIB 1 (3.3%)

Clavien-Dindo IVA-IVB 0

Clavien-Dindo IV 0
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chemoradiotherapy with surgery vs chemoradiotherapy vs 
chemotherapy) was 50.7 months, 32.0 months, and 36.0 
months, respectively (P = 0.452) (Figure 2B). The OS of 
patients with surgery combined with chemoradiotherapy, 
surgery alone, or chemotherapy/chemoradiotherapy was 
64.4 months, 46.0 months, and 32.0 months, respectively 
(P = 0.282) (Figure 2C). Finally, the study also analyzed 
survival by resection margin and nonsurgical treatment. 
PFS for R0, R1, and R2 resection and nonsurgery was 
35.8 months, 17.8 months, 10.0 months, and 14.2 months, 
respectively (P = 0.019) (Figure 3A). The OS of the four 

statuses was 64.4 months, 17.8 months, 10.0 months, and 
32.0 months, respectively (P = 0.078) (Figure 3B).

Discussion
This retrospective study was the largest report on patients 
with LRRC in China. It was novel in evaluating clinical 
outcomes of patients with locally recurrent rectal cancer 
treated with surgery/chemoradiotherapy with surgery and 
chemoradiotherapy/chemotherapy. Regarding clinical out-
comes, chemoradiotherapy with surgery might be 
a favorable regimen for use after LRRC. In addition, 
surgery combined with chemoradiotherapy was safe, 
acceptable, and tolerable and could improve the quality 
of life.

Salvage surgical resection is the best option for long- 
term disease control in patients with local recurrence.10–12 

Radiotherapy is also a salvage treatment for patients with 
LRRC.12–14 Hagemans et al conducted a retrospective 
study to evaluate the long-term outcomes of surgical and 
nonsurgical treatments of patients with LRRC.15 They 
demonstrated that the survival rates of patients undergoing 
surgery were significantly longer compared with the rates 
of patients receiving nonsurgical treatment. However, R2 
resections did not result in a survival benefit compared 
with nonsurgical treatment in this series. These findings 
were similar to the results of the present study, which 
analyzed survival by resection margin and nonsurgical 
treatment. PFS and OS for R0 resection indicated the 
best prognosis; however, R2 resection was associated 
with a worse prognosis compared with nonsurgical treat-
ment. This finding confirmed that the resection margin 
status for LRRC was an important prognostic factor, and 
not all patients with LRRC were eligible for curative 
surgery. In addition, Lee et al performed a systematic 
review to evaluate the efficacy of re-irradiation and deter-
mine an optimal treatment of LRRC.16 Re-irradiation with 
or without surgery for LRRC showed oncologic and pal-
liative efficacy. Re-irradiation and surgery were associated 
with higher survival rates. However, reports on salvage 
surgery for LRRC in China are still relatively few. The 
present study evaluated the treatment outcomes in patients 
with LRRC in the pelvic region and explored differences 
in outcomes based on the combined regimens. The results 
showed that chemoradiotherapy combined with surgery 
might increase disease control and lead to a higher OS 
rate. These results were similar to previous findings. In 
addition, this study analyzed the patterns of recurrence in 
patients with re-recurrence. For chemoradiotherapy 

Table 3 Toxicities Graded by CTCAE (Version 5.0) in Patients 
Undergoing Chemotherapy and Chemoradiotherapy

Chemotherapy/Chemoradiotherapy Grade Total n=41

Leukopenia 1–2 3 (7.3%)

3–4 3 (7.3%)

Anemia 1–2 4 (12.9%)

3–4 1 (2.4%)

Thrombocytopenia 1–2 4 (12.9%)

3–4 2 (4.9%)

Dermatitis 1–2 1 (2.4%)

3–4 0

Infection 1–2 1 (2.4%)

3–4 0

Gastrointestinal reaction 1–2 2 (4.9%)

3–4 1 (2.4%)

Radiation proctitis 1–2 0

3–4 0

Surgery+chemoradiotherapy Grade Total n=25

Leukopenia 1–2 3 (12.0%)

3–4 1 (4.0%)

Anemia 1–2 2 (8.0%)

3–4 1 (4.0%)

Thrombocytopenia 1–2 2 (8.0%)

3–4 1 (4.0%)

Dermatitis 1–2 0

3–4 0

Infection 1–2 0

3–4 0

Gastrointestinal reaction 1–2 1 (4.0%)

3–4 0

Radiation proctitis 1–2 1 (4.0%)

3–4 0
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combined with surgery or surgery-alone regimen, 42.9% 
of patients still had local recurrence and 21.4% had metas-
tasis. The proportion of distant metastases after chemor-
adiotherapy/chemotherapy was higher than that after 

surgery (36.6% vs 21.4%). The results showed that che-
moradiotherapy combined with surgery or surgery alone 
was the best option for rectal cancer with local recurrence. 
The data showed that the prognosis of patients treated with 

Figure 3 Kaplan-Meier estimates of progression-free survival (PFS) and overall survival (OS) according to status of resection. (A) The PFS was 35.8 months, 17.8 months, 
10.0 months and 14.2 months in R0, R1, R2-resection and non-surgery (P=0.019). (B) The OS of the four status was 64.4 months, 17.8 months, 10.0 months and 32.0 
months, respectively (P=0.078).

Figure 2 Kaplan-Meier estimates of overall survival (OS) according to the treatment regimens. (A) The OS in patients with the two groups was 50.7 months and 32.0 
months, respectively (P=0.208). (B) The OS in patients with surgery, chemoradiotherapy or chemotherapy groups was 50.7 months, 32.0 months and 36.0 months, 
respectively (P=0.452). (C) The OS in patients with surgery combined with chemoradiotherapy, surgery alone or chemotherapy/chemoradiotherapy groups was 64.4 
months, 46.0 months and 32.0 months, respectively (P=0.282).
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chemoradiotherapy/chemotherapy combined with surgery 
was better. A previous study showed that the addition of 
induction or consolidation chemotherapy to standard 

neoadjuvant chemoradiotherapy resulted in a higher pCR 
rate for locally advanced rectal cancer.17 Similarly, neoad-
juvant therapy can also be tried for patients with LRRC to 

Figure 4 Multivariate analysis for progression free survival (PFS) in the rectal cancer with local recurrence.
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increase the chances of surgery so that patients have 
a longer survival time. Neoadjuvant treatment can be 
considered first to increase the chance of surgery for 
a patient who cannot be operated on temporarily in the 
case of recurrence but resection is possible. This needs to 
be explored in the future. Of course, an appropriate treat-
ment plan should be chosen depending on the individual 
situation of the patient.

In terms of quality of life, LRRC can cause severe 
impairment due to severe pain, obstruction, or bleeding. 
The risk of intestinal obstruction, perforation, and pain 
caused by metastatic lesions was reduced because the 
metastatic lesions were removed by surgery.18 Surgically 
treated patients had a better quality of life, and radiother-
apy could relieve pain.19,20 On the contrary, whether treat-
ment-related complications might lead to a decline in the 
quality of life and increase the risk of death should be 
considered. The study implied that the complications of 
the surgery itself were relatively small. Regarding the 
adverse reactions of radiotherapy and chemotherapy, 
hematological toxicity, and nonhematological toxicity of 
grade ≥3 did not increase. Therefore, the choice of che-
moradiotherapy combined with surgical treatment was 
acceptable for patients with LRRC.

The present study had some limitations. The retro-
spective nature of this study might have influenced 
some results, such as treatments and response assess-
ments. The choice of treatment consisting of radiother-
apy, chemotherapy, or surgery was judged by 
oncologists because of the limitations of this retrospec-
tive study. The follow-up data of patients were limited 
because treatment was usually performed in the refer-
ring hospitals. Prospective studies with a larger sample 
size should be performed to explore the most suitable 
treatment options for patients with LRRC. Further, 
previous drugs and radiotherapy technologies might 
have some shortcomings, and hence new technologies 
are needed.

In conclusion, this study showed a better disease con-
trol and prolonged survival among patients with LRRC 
undergoing surgery combined with chemoradiotherapy. No 
additional adverse reactions occurred, and toxicities were 
tolerable. Future studies should identify patients who can 
benefit most from these local treatments. In addition, 
exploring the improvement in the quality of life in 
a larger cohort is necessary. Moreover, more convincing 
prospective studies are needed.
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