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ABSTRACT
Neoadjuvant chemoradiotherapy (CRT) followed by surgical resection is the standard treatment for locally advanced rectal adenocarcinoma. In this study we evaluate our treatment results in patients treated with neoadjuvant radiotherapy (RT). Medical records of
144 patients treated between January 2009 and February 2019 were retrospectively evaluated. Most of the patients had (76%) MRI
as a part of initial staging. Patients received either short course (25 Gy/5 fractions) (8%) or long course RT (92%) (median 50.4 Gy/28
fractions) ± chemotherapy (ChT). Median age was 56 years (range, 24-90 years) and 131 patients received CRT. Most common concomitant ChT regime was oral capecitabine (48%). 26 patients refused the surgery. For rest of the patients, median time to surgery
was 8 weeks. Sphincter was preserved in 19 patients (38%) who underwent surgery for distal tumors. With a median follow-up of
28 months, 19 patients had local recurrence and 30 patients had distant metastases. Two and five year estimated overall survival
(OS), locoregional control (LRC) and distant metastases free survival (DMFS) rates were 88-67%, 78-62% and 74-57%, respectively.
Presence of surgery significantly affect OS (HR= 0.147, 95% CI: 0.67-0.32, p< 0.001) , LRC (HR= 0.10, 95% CI: 0.05-0.2, p< 0.001)
and DMFS (HR= 0.25, 95% CI: 0.13-0.49). Patients tolerated the treatment well with no grade 3 acute or late gastrointestinal and
genitourinary system toxicities. Regardless of the schema neoadjuvant RT seems to be an efficient and safe treatment for patients with
rectal adenocarcinoma. We found that surgery is the sole prognostic factor for better OS, LC and DMFS.
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INTRODUCTION
Colorectal cancer (CRC) is the third most common cancer in the Western World and cancers of
the rectum and rectosigmoid junction account for
30% of all CRC cases.1 Rectal cancer is defined
as tumours arising within 15 cm of the anal verge.
Neoadjuvant treatment followed by surgical resection is the standard treatment for locally advanced
rectal adenocarcinoma.2 Neoadjuvant therapy may
comprise of either radiotherapy (RT) alone or in
combination with chemotherapy (ChT). It is well
known that RT can reduce local recurrence (LR)
when used combined with surgical resection and
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can enhance survival when used in multidisciplinary treatment (MDT).3 In case of anal sphincter
involvement neoadjuvant therapy can downsize
the tumour and allow for preservation of the anal
sphincters and maintaining anal continence.4
The RT can be delivered either in short-course with
high dose per fraction or long-course with conventional fractional dose concomitant with ChT. A
recent meta-analysis comparing short-course with
long-course preoperative neoadjuvant therapy for
rectal cancer showed no significant difference in
treatment outcomes.5
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However most of the centers still prefer to use
long-course concomitant chemoradiation (CRT) in
patients with locally advanced rectal cancer.
In this study we evaluate treatment results at a tertiary cancer center in patients with rectal adenocarcinoma treated with RT plus/minus ChT in neoadjuvant intent.
MATERIALS AND METHODS
Patients
Medical records of 197 patients treated between
January 2009 and February 2019 were retrospectively evaluated. All patients should be greater than
18 years-old with biopsy proven rectal adenocarcinoma and have good performance status (Karnosky score ≥70). Patients with prior non-rectal
cancer (except noninvasive cervical carcinoma
and skin cancer [excluding melanoma]), or who
received prior pelvic radiation were excluded. Surgical data was available in 144 patients thus the
analyses were restricted to patients who either did
not have surgery or had surgical data.
Pretreatment evaluation included a complete history and physical examination, proctoscopy and/or
colonoscopy with biopsy, complete blood counts
(CBC) and biochemical profiles, and chest/abdominal/pelvic computerized tomography (CT). Magnetic resonance imaging (MRI) scan of the pelvis
was optional however it became a standard of initial work-up in the last decade. Thus most of the
patients (86%) had MRI as a part of initial staging.

and fifth weeks of RT) or capecitabine (825 mg/m2
twice per day, without weekend breaks) was initiated on the first day of RT and was delivered concurrently with RT.
Total mesorectal excision (TME) was performed
as the standard procedure, and the particular type
of surgery was determined at the time of resection. All patients must sign the treatment specific
informed consent. The analysis of the data was
approved by the institutional Ethics Committee.
Ethical approval for this retrospective study was
obtained from the Institutional Review Board of
Hacettepe University (December 26, 2019 - IRB
Decision number: 2019/12-26).
Toxicity
Acute gastrointestinal (GI) and genitourinary (GU)
toxicities were evaluated by using Common Criteria for Adverse Events (CTCAE) version 4.0 and
late toxicities were evaluated by using RTOG/EORTC Late Radiation Morbiditiy Scoring Schema.
Statistical Analysis
Descriptive statistics were reported as counts and
percentages where appropriate and Kaplan-Meier
test was used to estimate survival probabilities and
differences between groups were evaluated with
log-rank test. Cox regression was used for hazard
rates. The value of p< 0.05 was used to determine
statistical significance. SPSS 21.0 (IBM Inc., Armonk, NY, USA) version was used for the statistical analysis.

Treatment Procedures
All patients were instructed to empty their bowel
and bladder and drink 500 cc water 30 minutes before each treatment. Patients received either shortcourse or long-course RT with or without ChT. RT
field includes the primary tumor within rectum
plus mesorectum and pelvic lymphatics. Internal
iliac, presacral, obturator lymph nodes (LNs) ± external iliac LNs (T4 disease) were involved in the
lymphatic field. In long-course RT schema patients
received concurrent ChT. Most commonly used
ChT regimens were either infusional fluorouracil
(FU; 1000 mg/m2 daily for five days during the first
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RESULTS
Median age was 56 years (range, 24-90 years) and
59% of the patients were male. Most of the patients
had stage III disease (77%) according to 8th version of AJCC staging system. Tumor was located
in the distal one third of the rectum in 47% of cases.
Patient and treatment characteristics are shown in
Table 1. Short-course RT dose was 25 Gy in 5 fractions, long-course RT dose was median 50.4 Gy in
28 fractions (range, 45-60 Gy in 25-30 fractions).
One-hundred-thirty-one patients received concom179

International Journal of Hematology and Oncology
Table 1. Patients Characteristics (n= 144)
Characteristics

Number (%)

Table 2. Two and five year estimated overall survival (OS), locoregional control (LRC) and distant metastases free survival
(DMFS) rates for the whole cohort and according to surgical
status

Gender

2y

5y

Overall survival

88%

67%

26 (18)

Surgery

94%

75.3%

Middle

51 (35)

No Surgery

57%

21%

Distal

67 (47)

Locoregional control

78%

62%

Surgery

90.3%

70.9%

21.3%

21.3%

Female

59 (41)

Male

85 (59)

Tumor location
Proximal

Stage
I

0 (0)

No surgery

II

26 (18)

DMFS

74%

57%

III

111 (77)

Surgery

82%

64%

7 (5)

No surgery

41.7%

31.3%

IV*

p value

< 0.001

< 0.001

< 0.001

Radiotherapy
Short course

12 (8)

Long course

132 (92)

Radiotherapy technique
Conventional radiotherapy

17 (12)

3 dimensional radiotherapy

105 (73)

Intensity modulated radiotherapy

22 (15)

Concomitant chemotherapy
Yes

131 (91)

No

13 (9)

Chemotherapy regime (n= 131)
Oral Capecitabine

63 (48)

Continuous 5-FU infusion

57 (44)

Bolus 5-FU

11 (8)

Completion of concomitant chemotherapy
Yes

124 (95)

No

7 (5)

Adjuvant chemotherapy
Yes

97 (70)

No

28 (20)

Unknown

19 (10)

Surgery
Yes

118 (82)

No

26 (18)

* Metastases confined to one organ or site

itant ChT with long-course RT. Most common concomitant ChT regime used was oral capecitabine
(48%) and continuous FU infusion (44%). Ninety
five percent of the patients completed the planned
concomitant chemotherapy. Adjuvant ChT was received by 70% of the patients.
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All patients were referred to surgery however
twenty six patients did not have surgery due to
medical comorbidities or patient refusual. Median
time to surgery was eight weeks (1-12 week) and
pCR rate was 16%. Early and late postoperative
complication rates were 14.5% and 17%, respectively. Fifty patients with tumors located in distal
rectum underwent surgery. Tumor was located median 3 cm (range, 0-5 cm) to anal canal and sphincter was preserved in 19 patients (38%). With a median follow-up of 28 months (range 2-116 mo), 19
patients had local recurrence and 30 patients had
distant metastases. Two and five year estimated
overall survival (OS), locoregional control (LRC)
and distant metastases free survival (DMFS) rates
are shown in Table 2.
We evaluated the effect of age (≤ 65 y vs > 65 y),
gender, stage, tumor location (proximal vs mid vs
distal rectum), RT schema (short-course vs longcourse), RT technique (conventional 2 dimensional
vs 3 dimensional vs intensity modulated RT), presence of surgery, time to surgery (≤ 8 weeks vs >
8 weeks), sphincter preservation, use of concomittant ChT, adjuvant ChT and pathological complete
response (pCR) on treatment outcomes. On univariate analyses patients ≤ 65 years-old (p= 0.055),
who had surgery (p< 0.001), and concomitant ChT
(p= 0.09) had better OS; patients who had surgery (p< 0.001) and concomitant ChT had better
LRC (p= 0.032) and patients who had surgery (p<
0.001) had better DMFS. Table 3 shows the results
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Table 3. Factors affecting overall survival (OS), locoregional control (LRC) and distant metastases free survival (DMFS) rates in univariate analyses. Cox regression analysis was used for multivariate analysis.
OS (HR [95% CI])

LRC (HR [95% CI])

DMFS (HR [95% CI])

		
Age (≤ 65 y vs >65 y)

1.39 (0.68-2.82, p= 0.055)

X

X

Presence of surgery

0.147 (0.067-0.32, p< 0.001)

0.10 (0.05-0.20, p< 0.001)

0.25 (0.13-0.49, p< 0.001)

Concomitant chemotherapy

0.57 (0.234-1.40, p= 0.093)

0.51 (0.22-1.19, p= 0.032)

X

Abreviations: HR= Hazard ratio, CI= confidence interval

of univariate analyses. On multivariate analyses
only the presence of surgery significantly affect
OS (HR= 0.147, 95%CI: 0.67-0.32, p< 0.001) ,
LRC (HR= 0.10, 95% CI: 0.05-0.2, p< 0.001) and
DMFS (HR= 0.25, 95%CI: 0.13-0.49).
Non Operative Management:
Neoadjuvant RT or CRT followed by surgical
resection is the standard treatment for locally advanced rectal adenocarcinoma. However in our
cohort 26 patients either refused to go surgery or
not suitable for surgery due to medical comorbidites. Characteristics of patients are shown in Table
4. Short-course RT was delivered to 15% of patients and long-course RT with or without ChT
was delivered to 85% of patients. Twenty patients
received concomitant ChT with long-course RT.
Most common concomitant ChT regime used was
oral capecitabine (70%) and continuous FU infusion (30%). Response to treatment was evaluated
by digital rectal examination, endoscopy or radiological imaging. Six patients had endoscopy, however twenty patients did not accept any invasive
examination. Twenty one patients had pelvic MRI
for evaluation of treatment response.
With a median follow-up of 15 months (range 3-93
months), eight patients (30%) had recurrence of
disease at the irradiated site. Median OS, LRC and
DMFS rates were 26 months (95% CI: 18.4-33.9
months), 11.7 months (95% CI: 6-17.4 months)
and 23.4 months (95% CI: 9.9-37 months), respectively. On univariate analyses; patients who were ≤
65 years old (p= 0.054) and who received adjuvant
chemotherapy (p= 0.006) had better OS. Patients
who had received adjuvant ChT had better LRC
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(p= 0.043). Patients ≤ 65 years old (p= 0.033) and
who had concomitant CRT had better DMFS (p=
0.054). On multivariate analyses; no significant
difference was found for these parameters.
Toxicity: Patients tolerated the treatment well with
no grade 3 acute or late gastrointestinal and genitourinary system toxicities. Acute Grade 1-2 GIS
and GUS toxicity rates were 64% and 13%, respectively. Late Grade 1-2 GIS and GUS toxicity rates
were 3.5% and 1.4%, respectively.
DISCUSSION
In this single center study we evaluated the role
of neoadjuvant RT on treatment outcomes. Regardless of the schema neoadjuvant RT seems to be an
efficient and safe treatment for patients with rectal
adenocarcinoma. We found that presence of surgery is the sole prognostic factor for beter OS, LC
and DMFS.
German Rectal Cancer Study Group trial randomly
assigned 823 patients with clinically staged T3/4
or node-positive rectal cancer to either preoperative or postoperative RT (50.4 Gy/28 fractions ±
boost of 5.4 Gy in postoperative cases) to the tumor and pelvic lymph nodes concurrent with infusional fluorouracil.6 All patients underwent TME
and four additional cycles of adjuvant single-agent
FU. The five-year OS (76% vs 74%) and DFS rates
(68% vs 65%) were similar for preoperative and
postoperative therapy. However five-year cumulative incidence of local relapse was 6% for patients
in the preoperative CRT and 13 % in the postoperative CRT group (p= 0.006). Grade 3 or 4 acute
toxic effects occurred in 27% of the patients in the
preoperative-treatment group, as compared with
181
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Table 4. Characteristic of patients treated with non-operative
management
Characteristics

Percentage (%)

Age (median, range)

62 (range 29-88 y)

Gender
Female

58

Male

42

Tumor Location
Proximal

24

Middle

20

Distal

56

Stage (AJCC 8th Ed.)
II

15

III

66

IV

19

40% of the patients in the postoperative-treatment
group (p= 0.001); the corresponding rates of longterm toxic effects were 14 percent and 24 percent,
respectively (p= 0.01). Updated results of the study
revealed that LRC difference still persisted at 11th
year follow-up.7 In current study our treatment outcomes are smilar to previously reported preoperative RT results.5 Additionaly we have not had grade
3 or 4 toxicity, this might be related to use of 3DCRT and IMRT in 88% of the cases. Data from retrospective series suggest good compliance and low
acute GI toxicity rates after preoperative IMRT
with concurrent fluoropyrimidine therapy.8-10
The optimal interval between completion of neoadjuvant long-course conventional CRT and surgery is not established; however most patients have
surgical resection within 6 to 8 weeks following
the completion of chemoradiotherapy.11-13 A metaanalyses revealed that compared to a standard 6-8
week interval from completion of neoadjuvant RT
to surgery, a minimum 8 week interval was associated with higher pCR (HR 1.41, 95% CI: 1.301.52) and tumor downstaging (mainly the T stage,
HR 1.33, 95% CI: 1.04-1.72), but no differences
in rates of complete resection, sphincter preservation, or treatment complication.14 In our study
median time to surgery was 8 weeks and pCR rate
was 16%. Early and late postoperative complication rates were 14.5% and 17%, respectively. Our
182

results indicate that 8 weeks seem to be a convenient time for optimum pCR and complication rates.
Meta-analayses and retrospective series revealed
that following neoadjuvant CRT 13.5-20% of patients have pCR and it is associated with fewer local recurrences, less distant metastases, and higher
OS at 5 years.15-17 We could not find a relationship
between pCR and treatment response but it should
be kept in mind that this is a retrospective study
and full post-surgical pathological reports were not
available in 34% of cases.
In the literature favorable results for NOM have
led to question whether selected patients with complete clinical response (cCR) after neoadjuvant
CRT might be able to avoid surgery. Currently there
are no randomized trials that compares surgery or
no surgery in patients with a cCR to neoadjuvant
CRT. However long-term results of patients treated
with NOM strategies seem to have promising results.18-21 A meta-analyses showed that after identification of a cCR, 15.7% of patients managed with
NOM developed an intraluminal local regrowth
and 95.4% of these patients subsequently received
salvage therapies. we found no significant differences in non-regrowth recurrence, cancer-specific
mortality, or OS.20 However, patients with NOM
have poorer disease-free survival than did those
who underwent radical surgery with pCR.
An international multicentre registry study evaluated treatment results in 880 patients. With a median follow-up time of 3.3 years 2 year cumulative
incidence of local regrowth was 25.2% (95% CI:
22.2-28.5%), 88% of all local regrowth was diagnosed in the first 2 years. Distant metastasis were
diagnosed in 8% of patients and 5 year OS rate
was 85% (95% CI: 80.9-87.7%).21 With careful
endoscopic, clinical, and radiographic follow up
this approach might avoid selected patients from
surgical morbidities and life-long stomas. However prospective data with standardized definitions,
diagnostic criteria, and management protocols
are required. The results of the NCT02008656,
NCT02514278, NCT02794520, NCT01047969,
and NCT03426397 studies will be helpful for validation of NOM.
In current study 26 patients did not have surgery
and it was found that patients who had surgery had
better OS, LRC and DMFS. In our non-surgical
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group median follow-up was 15 months and 5 year
OS, LRC and DMFS rates were 21%, 21.3% and
31.3%, respectively. Our results seem to be inferior compared to previously reported NOM studies however it should be noted that these patients
were all reffered to surgery. They were not put on
a specific NOM programme thus they might not
have initial cCR to treatment either. As their low
OS shows most of them had medical comorbidities
to surgery.
Our single center treatment results show that surgical resection should stil be the standard approach
after neoadjuvant therapy for patients who are
medically operable. RT seems to be an effective
treatment with low toxicity rates.
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