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0z
Amacg: Bu calismanin amaci uzun sireli neoadjuvan
kemoradyoterapiden sonra gecikmis rektal kanser cerrahisinin

patolojik tam yanit (pCR), hastaliksiz sagkalim (DFS), genel
sagkalim (OS) icin etkili olup olmadigini degerlendirmektir.

Yontemler: Retrospektif olarak, 2011-2017 vyillari arasinda

ABSTRACT

Introduction: The aim of this study was to evaluate whether
delayed rectal cancer surgery after long-course neoadjuvant
concomitant chemoradiotherapy was effective on pathological
complete response (pCR), disease-free survival (DFS), and
overall survival (OS).

Methods: A total of 112 patients with rectal carcinoma
diagnosed at the Radiation Oncology Clinic between 2011
and 2017 were retrospectively analyzed. We compared the
outcomes of patients who were operated on greater than >9
weeks (delayed surgery) and less than <8 weeks (early surgery)
after completion of neoadjuvant chemoradiotherapy.

Results: When we compared the delayed and early surgery
groups, pCR rate was higher in the Delayed surgery group
(18.2% vs. 5.2%, p=0.032). Tumor regression was found to be
close to statistical significance in the delayed surgery group
(p=0.050). The decrease in postoperative T stage was found
to be statistically significant in the delayed surgery group
(p=0.007). When the study was completed, the patient group
who underwent delayed surgery had a longer life and this was
statistically significant (p=0.044). The OS rate (p=0.004) and
DFS rate (p=0.003) was statistically significant in the delayed
surgery group.

Conclusion:  Delaying  surgery  after  neoadjuvant
chemoradiotherapy increases the pCR rate, DFS and OS.
Keywords: Rectal cancer, delayed surgery, neoadjuvant long-
course radiotherapy, chemotherapy

Radyasyon Onkolojisi Klinigine rektum karsinomu tanisi
alan toplam 112 hastadan veri alindi. Neoadjuvan
kemoradyoterapinin tamamlanmasindan sonra >9 (9-12
hafta) haftadan uzun stirede ameliyat edilen ve <8 (6-8 hafta)
haftadan kisa sirede ameliyat edilen hastalarin sonuglarini
karsilastirarak verilerimizi inceledik.

Bulgular: >9 hafta ve <8 hafta tedavi araligini
kiyasladigimizda, hastalarda pCR oranlari >9 hafta sonra %5,2
vs %18,2 (p=0,032) daha yiiksekti. Ameliyat sonrasi >9 hafta
icinde tlimor regresyonu istatistiksel olarak anlamhhga cok
yakin bulundu (p=0,050). Ameliyat sonrasi >9 hafta icinde
postoperatif T evresinde azalma istatistiksel olarak anlamli
bulundu (p=0,007). Calisma tamamlandiginda, gecikmis
cerrahi uygulanan hasta grubu daha uzun omirli ve bu
istatistiksel olarak anlamh (p=0,044) idi. Gecikmis cerrahi
gurubunda genel OS (p=0,004) ve hastaliksiz DFS (p=0,003)
istatistiksel olarak anlamli bulundu.

Sonug: Neoadjuvan kemoradyoterapi sonrasi gecikmis cerrahi
patolojik tam yanit orani, hastaliksiz sagkalim ve genel
sagkalimi artirir.

Anahtar Kelimeler: Rektum kanseri, gecikmis cerrahi,
neoadjuvan uzun sireli radyoterapi, kemoterapi
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Introduction

Rectal cancer makes up approximately one-fourth of large bowel
cancers. Locally advanced rectal tumors are commonly treated with
preoperative neoadjuvant concomitant chemoradiotherapy (nCCRT)
and followed by total mesorectal excision (TME) (1). nCCRT is employed
for locally advanced rectal cancer to downstage size of a tumor and
facilitate subsequent RO resection or sphincter-preserving surgery (SPS)
(2,3). Since the results of the Lyons R90-01 study have been published,
a 6 to 8-week interval from the completion of nCCRT to surgery has
become standard practice (4). The effect of complete pathological
complete response (pCR) on disease-free survival (DFS) and overall
survival (0S) has not been clearly defined (5,6). In some clinical trials,
50-60% of patients are downsized after nCCRT with 8-20% of patients
showing a pCR (7-9).

Our study aimed to analyze the effect of time interval from completion
of nCCRT to surgery on oncologic parameters such as pCR, tumor
downstaging, distant metastases, local recurrence, DFS and OS.

Methods

We evaluated 112 patients with locally advanced rectal cancer between
2011 and 2017 at istanbul Training and Research Hospital. Patients were
divided into two groups according to the interval after nCCRT to surgery:
<8 week (group 1) and >9 week (group 2). The data were analyzed
retrospectively.

The nCCRT and surgery range were initially 6-8 weeks. Since 2015, due to
the increasing number of publications on the extension of this period,
this period has been extended up to 9-12 weeks, thus ensuring organ
protection in some patients. Although the onset times of our patients
were different, we aimed to compare these two groups retrospectively.
Eleven patients in group 2 had delayed surgery due to patient’s
preference and logistic reasons (9-12 weeks and they were in first group
years patients). Three of these 11 patients had a complete pCR and only
one patient died. Therefore, our follow-up period was almost the same
between the two groups.

All patients included in our study were aged >18 years, had pathological
diagnosis of rectal carcinoma by endoscopic biopsy, had tumors with
T3/4 stage or NO/+ as demonstrated in pelvic magnetic resonance
imaging (MRI). The tumor location of the patients before nCCRT was
evaluated endoscopically. The first 5 cm was accepted as lower rectum
and 5-10 cm was regarded as the middle rectum. All patients underwent
blood tests, digital rectal examination, colonoscopy and biopsy,
computed thorax tomography or 18-fluorodeoxyglucose positron
emission tomography/computed tomography (18-FDG PET/CT), and
pelvic MRI staging before nCCRT. Preoperative blood tests, colonoscopy
and pelvic MRI were performed again. All patients received long-course
radiotherapy and underwent TME after nCCRT. Patients were controlled
every three months in the first two years and then every six months.
The treatment interval was calculated from the end of the CRT to the
date of surgery. OS was calculated from the date of diagnosis to the date
of death or last follow-up, and DFS as the time to local recurrence or
distant metastases.
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Ethical Approval

All performed procedures involving human participants were in
accordance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki Declaration
and its later amendments or comparable ethical standards. The protocol
of this retrospective study was approved by the istanbul Training and
Research Hospital Local Ethics Committee in our hospital (approval
number: 1655, date: 18.01.2019).

Pathological Response Assessment

After surgery, samples were analyzed histopathologically by an
experienced gastrointestinal system pathologist. Tumor regression
grading (TRG) was assessed according to the Modified Ryan Classification.
The TRGs were as follows: TRGO was a pCR, no visible tumor cells; TRG1
was very few or small groups of tumor cells, TRG2 was a residual tumor
in fibrotic tissue, TRG3 was residual tumor without any signs of destroyed
tumor cells (10).

Radiotherapy/Chemotherapy Definitions

Bladder, femoral heads, small bowels and pelvic bones were contoured
as critical organs. The gross tumor volume (GTV) was defined based on
18-FDG PET/CT and MRI images of the tumoral lesion in the rectum
and the fixed lymph nodes. The clinical target volume (CTV) included
mesorectum, presacral space, internal iliac lymph nodes and GTV. The
planning target volume was CTV plus a 1 cm margin above the sacral
promontory. 3D conformal RT (3DCRT) was applied with box technique.
6-18 MV photon energy was used. Preoperative long-course radiation
therapy of 45 Gy/25 fractions was delivered to the pelvis, followed by
a 5.4 Gy/3 fractions boost to a primary tumor using Varian DHX Linear
accelerator machine. The median radiation dose applied was 45-50.4 Gy.
During radiation therapy, all patients were examined weekly to examine
toxicity. Chemotherapy was given concurrently with radiotherapy and
the regimen continued with 5-fluorouracil (180 mg/m? per day for 7 d/w)
intravenous infusion or orally 5-FU derived capecitabine (850 mg/m?
twice a day) for five days of radiotherapy (11). Patients were referred to
the medical oncology clinic for adjuvant treatment with postoperative
pathological results.

Statistical Analysis

Statistical analysis for group comparisons was performed using Pearson’s
x? test, Mann-Whitney U test depending on the nature of the data. A
p value less than 0.05 was considered statistically significant. Survival
curves were constructed using Kaplan-Meier analyses. All statistical tests
were performed using IBM SPSS version 18.0 (IBM Co., Armonk, NY, USA).

Results

Of the patients, 36 were female and 76 of them were male. The median
age was 61 years and the tumors were most often located in the distal
rectum. The follow-up period in group 1 was 54.6 months and was 67.2
months in group 2. Histopathology was mucinous adenocarcinoma in
eight patients (14%) in group 1 and six patients (10.9%) in group 2. All
other patients had adenocarcinoma. The general characteristics of all
patients are shown in Table 1.
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The localization was middle rectum in 30 patients (52.6%) in group 1
and in 25 patients (45.5%) in group 2. The tumor was located in the
distal rectum in 27 patients (47.4%) in group 1 and in 30 patients
(54.5%) in group 2. There was no statistically significant difference
between the groups (p=0.448). Preoperative tumor grade, preoperative
T/N stage, chemotherapy protocol, the type of surgery, the presence

Table 1. General characteristics of all patients

Age
Female
Gender
Male
Surgery time (week)
Follow-up (month)
Preoperative CEA
Preoperative CA19-9
LAR
Surgery )
Miles
Middle
Localization Lower
Preoperative stage 13
T4
; Adenocarcinoma
Histology .
Mucinous
()
LVI
(+)
()
PNI
(+)
Grade 0
) Grade 1
Tumor regression
Grade 2
Grade 3
Present
Complete response
Absent
5-FU intravenous
Chemotherapy o
Capesitabine
Locally recurrence (month)
Distant metastases (month)
Absent
Present
Lung
Distant metastases Liver
Brain
Bone

Local recurrence
Exitus
Alive

SD: standard deviation, LAR: lower anterior resection, LVI: lymphovascular invasion, PNI: p
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of lymphovascular invasion/perineural invasion were not statistically
significant between the two groups. Postoperative N stage regression

was not statistically significant (p=0.519).

Local recurrence was observed in four patients (3.5%) in group 1 and in

one patient (0.9%) in group 2 (p=0.326). Distant metastasis was present

Minimum-maximum Median Median % SD (n %)
27.0-86.0 61.0 60.5+12.1

36 (32.1%)

76 (67.9%)
6.0-12.0 8.0 8.812.2
6.0-60.0 19.5 26.5£16.6
0.1-123.0 2.8 8.51£18.1
0.6-417.0 89 22.7£52.6

69 (61.6%)
43 (38.4%)
55 (49.1%)
57 (50.9%)
87 (77.7%)
25 (22.3%)
98 (87.5%)
14 (12.5%)
68 (69.4%)
30 (30.6%)
70 (71.4%)
28 (28.6%)
13 (11.6%)
27 (24.1%)
55 (49.1%)
17 (15.2%)
13 (11.6%)
99 (88.4%)
28 (25.0%)
84 (75.0%)
9.0-60.0 12.0 22.0421.4
4.0-38.0 12.0 12.947.4
93 (83.0%)
19 (17.0%)
11 (9.8%)
6 (5.3%)
1(0.9%)
1(0.9%)
5 (4.4%)
23 (20.5%)
89 (79.5%)

erineural invasion, CEA: corcinoembryonic antigen
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Table 2. Comparison of group 1 and group 2

6-8 week 9-12 week
Patient number (%) Patient number (%) p
Gender
Female (=36, 32%) 17 (29.8) 19 (34.5) 0,593
Male (n=76, 78%) 40 (70.2) 36 (65.5)
Age
Median (minimum-maximum-SD) 62(27:86) 58 (31-80) 0.156°
62.11£12.60 58.85+£11.40
Localization
Middle (55) 30 (52.6) 25 (45.5)
Distal (57) 27 (47.4) 30 (54.5) 0448
Histology
Adenocarcinoma (98) 49 (86.0) 49 (89.1) G
Mucinous carcinoma (14) 8(14.0) 6(10.9)
Preoperative stage
T3N+ (85) 48 (84.2) 37 (67.3)
TAN+ (22) 7(12.3) 15 (27.3) 0.105?
T3/4N0 (5) 2(3.5) 3(5.5)
Chemotherapy protocol
5-FU intravenously (26) 14 (24.6) 12 (21.8) 0731
Capesitabine orally (86) 43 (75.4) 43 (78.2)
Operation type
LAR (69) 33 (57.9) 36 (65.5) o1
Miles (43) 24 (42.1) 19 (34.5)
Lymphovascular invasion
Absent (69) 40 (70.2) 29 (52.7)
Present (30) 14 (24.6) 16 (29.1) 0.060?
pCR (13) 3(5.3 10 (18.2)
Perineural invasion
Absent (70) 37 (64.9) 33 (61.8)
Present (28) 17 (29.8) 11 (20) 0.076°
pCR (13) 3(53) 10 (18.2)
Postoperative T stage
T0 (16) 5(8.8) 11 (20)
T1(7) 7 (12.3) -
T2 (30) 20 (35.1) 10 (18.2)
T3 (48) 21(36.8) 27 (49.1) 0.007
T4 (11) 4(7) 7 (12.7)
Postoperative N stage
NO (70) 36 (63.2) 34 (61.8)
N1 (36) 18 (31.6) 18 (32.7) 0.989°
N2 (6) 3(5.3) 3(5.5)
TRG
TRGO (complete response, 13) 3(5.3) 10 (18.2)
TRG1 (27) 11(19.3) 16 (29.1)
TRG2 (55) 34 (59.6) 21(38.2) 0.050"
TRG3 (17) 9(15.8) 8 (14.5)
Response
Partial response (99) 54 (94.7) 45 (81.8) EEP
Complete response (13) 3(5.3) 10 (18.2)
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Table 2 contiuned

6-8 week 9-12 week
Patient number (%) Patient number (%) p
Last situation
Exitus (23) 16 (28.1) 7 (12.7)
. 0.044°
Alive (89) 41(71.9) 48 (87.3)
Distant metastases
Absent (89) 43 (80.7) 46 (85.5)
0.5032
Present (19) 11(19.3 8(14.5)
Local recurrence
Absent (108) 54 (94.7) 54 (98.2)
0.326°
Present (4) 3(5.3) 1(1.8)
. 54.62 67.24
Overall survival
i (44.41+64.83) (55.73+78.75) 0.004¢
Median (month)
%95 Cl %95 Cl
Disease free survival 49.14 61.19
Median (month) (38.62%59.65) (50.71£71.67) 0.003¢
%95 Cl %95 Cl
Nausea
Absent (97) 49 (86) 48 (87.3)
0.839?
Present (15) 8 (14) 7(12.7)
Diarrhea
Absent (47) 25 (43.9) 22 (40)
0.6792
Present (65) 32 (56.1) 33 (60)
Cystitis
Absent (106) 54 (94.7) 52 (94.5)
0.964°
Present (6) 3(5.3) 3(5.5)
Proctitis
Absent (68) 36 (63.2) 32(5.2)
0.590?
Present (44) 21(36.8) 23 (41.8)
Fatigue
0.496*
Absent (104) 52 (91.2) 52 (94.5)
Present (8) 5(8.8) 3(5.5)

2: chi-square, °: T-test ¢ Mann-Whitney U test, SD: standard deviation, pCR: pathological complete response, TRG: tumor regression grade, Cl: confidence interval

in 11 patients (19.3%) in group 1 and in eight patients (14.5%) in group 2
(p=0.503). Distant metastasis and local recurrence were more common
in group 1, but it did not reach statistical significance. Sixteen patients
(28.1%) died in group 1 and seven patients (12.7%) died in group 2
(p=0.044).

The rate of SPSwas 33.3% (n=9) in group 1 and 43.3% (n=13) in group 2.
The decrease in postoperative T stage was higher in group 2 (p=0.007).
TRGs were found to be almost significant between the two groups
(p=0.050). pCR was significantly higher in group 2 (p=0.032). DFS during
follow-up was 80.7% in group 1 and 85.5% in group 2 (p=0.003) (Figure
1). 0S was 71.9% in group 1 and 87.3% in group 2 (p=0.004) (Figure 2).
Comparison of general characteristics of group 1 and group 2 are shown
Table 2.

Cum Survival

o

o

Survival Functions

o
1

=
1

1

H16-8 week

1 9-12 week
6-8 week-
censored

4 9712 week-
censored

T T
0,00 20,00 40,00 60,00 80,00 100,00

DFS (month)

Side Effects

Diarrhea was the most common side effect and was observed in 65
patients (58%) (p=0.679). Proctitis was observed in 44 patients (39.2%)

Figure 1. Disease-free survival time in both groups
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Overall survival (month)

Figure 2. Overall survival time in both groups

patients (p=0.590). Nausea was observed in 15 patients (13.3%)
(p=0.839), cystitis was reported in six patients (5.3%) (p=0.964) and
fatigue was observed in eight patients (7.1%) (p=0.496). Side effects were
similar in both groups and difference was not statistically significant.

Discussion

Rectal cancer makes up approximately one-fourth of colon cancers.
Treatment includes radiation therapy, chemotherapy and surgery. nCCRT
is generally used in patients with clinical locally advanced rectal cancers.
In the literature, long-term results of nCCRT and patients who achieved a
pCR after curative surgery have been reported (12,13). The Lyon R90-01
trial showed that a longer interval of 6 to 8 weeks between preoperative
irradiation and surgery, compared with two weeks, increased tumor down-
staging (26% versus 10%), but did not affect 5-year survival rates (14).

Mihmanh et al. (15) showed that a longer interval before surgery was
associated with high pCR rates, lymph nodal downstaging, decreased
rate of TRG poor response and improved DFS and OS. In our study, pCR
rates were significantly higher in group 2 (p=0.033), with a rate of 18.2%.
Also, in our study, TRG response rate was found to be near significant
(p=0.050) and DFS was found to be significant (p=0.003). The decrease
in T stage was statistically significant in group 2 compared to the total
number of patients (p=0.007). In our study, we observed statistical
significance between the two groups in terms of OS and DFS. However,
local recurrence and distant metastasis were not statistically significant
in both groups. The regression in TRG was near significant between
the two groups (p=0.050). In subgroup analysis, we found that local
recurrence and distant metastasis were observed in patients with no
regression in TRG. Long surgery time increases the number of patients
who can respond fully pathologically. We believe that the pathology
and molecular pattern of the tumor causes TRG to remain without
regression. The number of patients in this group was almost equal in
both groups. We believe that the excess in the group positively affects
DFS and OS, which the decline in TRG will increase as the number of
patients undergoing delayed surgery increases, and that this will reduce
local recurrence and distant metastasis and contribute positively to 0S
and DFS.

Mermut et al. Delayed Surgery After Neoadjuvant Chemoradiotherapy

Increased chance of SPS with nCCRT has been reported. Randomized
trials have shown that nCCRT increases the chance of achieving SPS by
approximately 60% (3,4,16). In our study, there were 27 patients (47.4%)
in the lower rectum in group 1 and 30 patients (54.5%) in group 2. SPS
was performed in 10 patients (37%) in group 1 and 14 patients (46.6%) in
group 2. In conclusion, in the absence of nCCRT, SPS could be performed
in 42.1% of patients who were planned to undergo APR. This shows
lower rates than the literature. We think that the reason for this is that
T and N stages of our lower rectum tumors were higher than the others.

In a study by Tulchinsky et al. (16), patients who were operated seven
weeks after surgery showed a statistically significant increase in the
complete response rate compared to those who were operated seven
weeks before surgery. They also showed better DFS rates in patients
who were operated seven weeks after CRT. However, contribution to OS
has not to be shown. In our study, pCR rates, DFS and also OS were
found to be significantly higher in group 2 (p=0.033, p=0.003, p=0.004,
respectively).

De Campos-Lobato et al. (17) reported that more than 8 weeks interval
between completion of CRT and surgical procedure was associated
with significant improvement in pCR rate (30.8% vs. 16.5%, respectively,
p=0.03). In the same study, they reported decreased 3-year local
recurrence rate (1.2% vs. 10.5%, respectively, p=0.04). In our study, no
statistically significant difference was found between two groups in
terms of local recurrence (p=0.326).

Patel et al. (18) have shown that patients with <4 cm tumors were less
likely to have pCR. In our study, the tumor was found to be T4 stage in
three patients (23%) and T3 stage in ten patients (77%), and the mean
tumor diameter was 5.4 cm in pCR patients.

In rectal cancer, the response to nCCRT is different among patients.
While there is a partial response in approximately 40% of patients, pCR is
achieved after surgery in 8-20% of patients. Some of the tumors (~20%)
exhibit resistance to nCCRT, demonstrating either progression or only
minimal regression or stable disease (19-22). In our study, similar to the
literature, 11 patients (19.3%) in group 1 and nine patients (16.4%) in
group 2 did not downstage (p=0.685).

In pathological specimens, tumor differentiation, mucinous tumor
histology and macroscopic ulceration are related to the low response
rate to nCCRT (23-27). In our study, pCR was not observed in any patient
with mucinous histology. One (7.1%) of 14 patients had local recurrence
and three patients (21.4%) had lung metastasis with mucinous histology.
In these patients, two (14.2%) had a tumor downstaging, three (21.4%)
remained at the same stage, and nine (64.2%) did not downstage. No
pCR was observed in mucinous carcinomas.

We did not evaluate surgical complications in our study because we
focused on predicting the effects of prolonged surgical intervals on pCR,
DFS and OS.

Conclusion

nCCRT and curative surgery remain the standard treatment for patients
with locally advanced rectal cancer. Delaying surgery by 9 to 12 weeks
after the end of nCCRT increases pCR rate. Moreover, it reduces the T
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stage of the tumor and decreases the TRG. Our findings seem to support
the benefit of a longer time interval between chemoradiotherapy
and surgery in rectal cancer in terms of pCR. There was no local
recurrence or distant metastasis or death in any patient with a pCR.
These results suggest that longer preoperative intervals support ongoing
tumor necrosis and regression. Based on this, we think that OS and DFS
reach statistical significance.
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