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ABSTRACT
Background: The treatment of locally advanced rectal cancer (LARC) is subject to continuous change due to better 
diagnostic tools, radio therapeutic techniques and chemotherapeutic agents. Careful consideration of primary 
tumor, regional lymph node and distance metastasis will improve the survival of rectal cancer with the selection of 
proper therapy. Widespread use of neoadjuvant therapy has all contributed to decrease the rate of local recurrence, 
raise the quality of life and the probability of overall survival. 

Aim of the Work: to correlate clinico-epdemiological factors of LARC patients receiving neoadjuvant concurrent 
chemo radiotherapy (NACRT) with disease -free survival (DFS) and overall survival (OS).

Patients and Methods: In this retrospective study, data collected from files of 100 patients with LARC assessed 
using colonoscopy, enhanced computed tomography, and or magnetic resonance imaging, between Jan 2010 
and December 2016 in oncology department of Ain Shams faculty of medicine and Nasser institute of treatment 
and research. The patients received long course radiotherapy (45-50.4 Gy/1.8-2 Gy) combined with concurrent 
chemotherapy. Surgery was done after NACRT, which had been abdominoperineal resection (APR), low anterior 
resection (LAR), exploration. Data collected retrospectively by reviewing of medical records (hard copy records, 
pre-treatment radiology, radiotherapy documentation, surgical and pathology reports, and follow up clinic records). 
Ethics committee of Ain Shams faculty of medicine approved the study. 

Results: This study showed younger age presentation of our population with median age 44yr. Median of loco-
regional recurrence free survival of the study group is18ms with 95 %CI. Median of distant metastasis free survival 
of the study group is 15ms ± 3.45 with 95% CI. Median DFS of study group was 12ms with 95% CI. Median overall 
survival of study group was 48ms with 95% CI while 5-year OS not reached. The study showed that grades of rectal 
cancer having statistically difference with DFS and OS with P value 0.009 and hazard ratio 1.919 with 95% CI. 
Types of surgery (LAR, APR and exploration) had statistically significant difference and impact on DFS and OS 
with P value 0.044 and hazard ratio 1.646 with 95% CI. y-pathological nodal staging had statistically significant 
difference on DFS and OS with P value 0.042 and hazard ratio 1.633 with 95% CI. Pathological response that 
achieved after CCRT having statistically significant difference on DFS and OS with P value 0.048 and hazard ratio 
1.323 with 95%CI. 

Conclusion: Assessment of LARC patients before selection type of therapy is very critical to select whom patient 
will gain functional preservation at the time of surgery and increase probability of overall survival. The study 
showed younger age presentation of our population with median age 44yr that may refers indirectly to more 
clinico-epidemiological difference than other population. Therefore, it is critical to undergo further studies in these 
specific age groups.
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Introduction
Colorectal cancer is the fourth most frequently diagnosed cancer 
and the second leading cause of cancer death in the United States 
[1].

It accounts for over 9% of all cancer incidence and accounts for 
about 8.5% of all cancer related mortality [2]. Despite the observed 
improvements in the overall colorectal cancer incidence rate, a 
retrospective cohort study of the Surveillance, Epidemiology, 
and End Results (SEER) CRC registry found that the incidence 
of colorectal cancer in patients younger than 50 years has been 
increasing. The authors estimate that the rectal cancers will 
increase by 124.2% for patients 20 to 34 years by 2030. The cause 
of this trend is unknown [1].

According to the results of the National Population-Based Registry 
Program of Egypt 2008-2011, these data showed that ASR of 6 and 
4.9 per 100, 000 in men and women respectively. The incidence 
represents 3.2% of all cancers in both sexes. 1070rectal cancer 
cases suspected within 2020 (568 males and 505 females with 
male to female ratio (1.1:1) [3].

Locally advanced rectal cancer (LARC) has often developed 
postoperative local recurrence. Widespread use of neoadjuvant 
therapy has all contributed to decrease the rate of local recurrence, 
raise the quality of life and the probability of overall survival [4].

In an effort to reduce further the incidence of margin positivity, 
local recurrence and improve survival of rectal cancer, preoperative 
neoadjuvant radiotherapy with or without chemotherapy has 
been introduced as adjuvant to total mesorectal excision (TME). 
A number of trials have reported reduced local recurrence rates 
and a potential survival advantage associated with preoperative 
radiotherapy [5]. 

It also needs to judge and consider the balance between the higher 
recurrence rate and the higher sphincter-preserving rate. In addition, 
the evaluation of the efficacy of neoadjuvant radio chemotherapy 
should be as enough as possible. It needs to maximally improve 
the accuracy of evaluation [6].

Long-course chemo radiotherapy, in contrast to short course, is 
associated with a significant tumor response and down staging in 
high risk rectal cancer patients while short course is reserved to 
intermediate risk ones [4].

The aim of the work
This is a retrospective study aiming to correlate clinico-
epdemiological factors of LARC patients with outcomes of 
(NACRT) regarding disease -free survival (DFS) and overall 
survival (OS).

Patients and methods
Retrospective study designed to assess the outcome of (NACRT) 
for LARC patients, regarding clinico epidemiological factors 
(patients’ factors, disease factors and treatment factors) through 
correlation with DFS and OS. 

Data collection
Data collected from files of 100 patients with stage II and III disease 
assessed using colonoscopy, enhanced computed tomography, and 
or magnetic resonance imaging, between Jan 2010 and December 
2016 in oncology department of Ain Shams faculty of medicine and 
Nasser institute of treatment and research. The patients received 
long course radiotherapy (45-50.4 Gy/1.8-2 Gy) combined with 
concurrent chemotherapy.

Surgery was done after NACCRT which had been abdominoperineal 
resection (APR), low anterior resection (LAR), exploration. 
Data were collected retrospectively by reviewing of medical 
records (hard copy records, pre-treatment radiology, radiotherapy 
documentation, surgical and pathology reports, and follow up 
clinic records). Ethics committee of Ain Shams faculty of medicine 
approved the study.

Inclusion criteria of the treated patients
•	 Age is more than 18 and less than 80.
•	 ECOG is less or equal to two.
•	 Rectal cancer diagnosed by lower GIT Endoscopy and 

histopathology.
•	 Locally advanced rectal cancer proved by ultrasound, CT and 

MRI of abdomen and pelvis. 
•	 No evidence of metastasis at time of diagnosis.
•	 Patients received neoadjvant concurrent chemoradiotherapy 

then underwent surgery.

Exclusion criteria of the treated patients
•	 Age is less than 18and more than 80 years.
•	 ECOG is more than two.
•	 Evidence of metastasis at time of diagnosis.
•	 Patients previously had other malignancy expect skin cancer.
•	 Patients previously received chemotherapy or radiotherapy.

Collected data cheek list form was used
Data collection and analysis
The collected data had been revised, coded, tabulated and SPSS 
Software system (version 11.0; Chicago, IL) was used for statistical 
analysis. Continuous variables were presented as the median and 
range. The univariate analysis data were assessed using the Yates 
chi-square test. The Cox regression model (logistic regression 
analysis) was used for multivariate analysis. DFS and OS were 
analyzed using the log-rank test and was plotted as Kaplan–Meier 
curves.

Statistical analysis
Recorded data analyzed using the statistical package for social 
sciences, version 20.0 (SPSS Inc., Chicago, Illinois, USA). 
Quantitative data expressed as mean± standard deviation (SD). 
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Qualitative data expressed as frequency and percentage.

The following tests are done:
•	 Kaplan-Meier Survival Analysis: is a descriptive procedure 

for examining the distribution of time-to-event variables.
•	 Log rank test to compare time-to-event variables by levels of 

a factor variable.
•	 Cox regression model (logistic regression analysis) used for 

multivariate analysis.
•	 The confidence interval was set to 95% and the margin of 

error accepted was set to 5%. So, the p-value was considered 
significant as the following: 

•	 Probability (P-value) 
•	 P-value <0.05 was considered significant.
•	 P-value <0.001 was considered as highly significant.
•	 P-value >0.05 was considered insignificant.

Results
The study shows: that study population comprised of 100patients, 
distributed as (52 men and 48 women) with median age, 44 years) 
with performance status < or equal to two. Thirteen patients (13%) 
achieved complete pathological response whose pathology was 
free tumor cells in resected primary tumor and lymph nodes.

Fifty-four patients (54%) achieved partial response while 12 
patients (12%) progressed on CCRT. Fifty-nine of patients (59%) 
had loco-regional recurrence and Forty-one of patients (41%) had no 
loco-regional recurrence with median of loco-regional recurrence 
free survival of the study group is18ms with 95% CI. Forty-six of 
patients (46%) had distant metastasis and 54% of patients had no 
distant Metastasis with median of distant metastasis free survival 
of the study group is 15ms ± 3.45 with 95% CI. Median DFS of 
study group was 12ms with 95%CI. Median overall survival of 
study group was 48ms with 95% CI while 5-year OS not reached.

This study shows that there is no statistically significant difference 
between patient's demographic characteristics and DFS. This study 
also shows that disease parameters had no impact and no statistical 
significance on DFS except grading of the tumor as in univariate 
analysis. The study showed statistically significant difference 
between grades of the tumor with DFS as DFS in patients with 
grade I had not reached, while in Grade II and III, was 18 and 
12ms respectively (P value<0.002).

This study shows there was no statistically difference between 
doses of long course radiation on DFS of the study and so type 
of concurrent chemotherapy on DFS while type of surgery had 
impact and statistically significant difference on DFS. As patients 
underwent LAR had median DFS 18ms versus those underwent 
APR or exploration (15ms and 6ms respectively with (p value 
<0.0016). 

This study shows no statistically difference between patients with 
or without functional preservation after surgery on DFS, while 
shows highly statistically significant difference between different 
y pathological T staging, N staging, LVI, PNI and pathological 

response with DFS. As DFS of patients with pathologically T0 
staging was not reached while in those with positive T staging, 
was 12ms regarding the end of study with (p value <0.00042). 
DFS was also not reached in patients with pathologically N- had 
while it was 12ms in those with N+ with (p value <0.0001) and 
so patients with negative LVI, PNI had median DFS 27ms versus 
12ms in those with positive LVI, PNI with (p value <0.024).

DFS was also not reached in Patients with complete pathological 
response versus other groups with (p value <0.001).

The study showed that there is no statistically significant between 
patient's demographic characteristics and overall survival. 
And so that disease parameters had no impact and no statistical 
significance on overall survival except grading of the tumor as 
in univariate analysis, the study showed statistically significant 
difference between grades of the tumor and overall survival as 
grade I had median survival 45ms versus 36ms, 24ms of Grade II 
and III respectively with (P value< 0.003). Even after multivariate 
analysis, it remained significant with (P value< 0.009).

Type of surgery had impact and statistically significant difference 
on overall survival. As patients underwent LAR had median 
survival 48ms versus those underwent APR or exploration (36ms 
and 12ms respectively with (p value <0.001). In multivariate 
analysis, type of surgery is independent prognostic factor that 
should strongly considered in treatment these patients. The study 
also showed significant statistically difference between different 
y pathological T staging, N staging, LVI, PNI and pathological 
response with overall survival. As patients with pathologically T0 
staging had median survival 48ms versus 6ms in those with T4 
with (p value <0.001). 

As patients with pathologically N0 had median survival 33.6ms 
versus 16.5 in those with N2 with (p value <0.001) and so patients 
with negative LVI, PNI had median overall survival 36ms versus 
24ms in those with positive LVI, PNI with (p value <0.024). 
Patients with complete pathological response, had highest median 
overall survival versus other groups with (p value <0.001). 

Multivariate analysis of the study showed that grades of rectal 
cancer having statistically difference with overall survival with 
P value 0.009 and hazard ratio 1.919 with 95% CI. Types of 
surgery (LAR, APR and exploration) had statistically significant 
difference and impact on overall survival with (P value 0.044) and 
hazard ratio 1.646 with 95% CI. y pathological nodal staging had 
statistically significant difference on overall survival with (P value 
0.042) and hazard ratio 1.633 with 95% CI. Pathological response 
that achieved after CCRT had statistically significant difference on 
overall survival with (P value 0.048) and hazard ratio 1.323 with 
95%CI.

These parameters are independent prognostic factors and 
considered during management of patients with locally advanced 
rectal cancer.
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Patients demographic characteristics Total (N=100)

Sex
Male 52 (52.0%)

Female 48 (48.0%)

Age (years)
≤40 years 44 (44%)

>40 years 56 (56%)

Age (years) 19-78 [44.30 ± 13.61]

PS

PS 1(1%)

PS1 95 (95.0%)

PS2 4 (4.0%)

Family 
History

Positive 7 (7.0%)

Negative 93 (93.0%)

Smoking
Yes 19 (19.0%)

No 81 (81.0%)

Presenting 
symptoms

Anal pain 12 (12.0%)

Bleeding per rectum (BPR) 66 (66.0%)

Constipation 14 (14.0%)

Diarrhea 2 (2.0%)

Piles 6 (6.0%)

Table 1: Patients demographic characteristics distribution of the study 
group.

Disease Factors Total (N=100)

Site of tumor

Low rectum up to 7cm 69 (69.0%)

Mid rectum 7- <12cm 5 (5.0%)

Upper rectum 12-15cm 26 (26.0%)

Pathology

Adenocarcinoma 67 (67.0%)

Mucinous adenocarcinoma 21 (21.0%)

Villous adenocarcinoma 7 (7.0%)

Signet carcinoma 5 (5%)

Grade

Grade I 5 (5.0%)

Grade II 66 (66.0%)

Grade III 29 (29.0%)

Pretreatment 
Staging

T

T2 3 (3.0%)

T3 70 (70.0%)

T4 27 (27.0%)

N

N0 3 (3.0%)

N1 81 (81.0%)

N2 16 (16.0%)

Using
MRI 58 (58.0%)

CT 42 (42.0%)

Table 2: Disease factors distribution of the study group.

Treatments Factors Total (N=100)

Dose of Radiation
Long course 45 37 (37.0%)

Long course 50.4 63 (63.0%)

Interruption

No 85 (85.0%)

Yes 15 (15.0%)

1wk 6

2wks 9

Chemotherapy

Xeloda 85 (85.0%)

5FU+leucoverin 4 (4.0%)

5FU 11 (11.0%)

Surgery

LAR 32 (32.0%)

APR 57 (57.0%)

Exploration 11 (11.0%)

Table 3: Treatments factors distribution of the study group.

Disease Factors Median
95% CI Log Rank 

(Mantel-
Cox)

P 
valueLower Upper

Site of 
tumor

Low rectum 
up to 7cm 12.0 12 24

0.9673265 0.97Mid rectum 
7- <10 cm 18.0 12 36

Upper rectum 
10-12cm 18.0 6 NA

Grade

Grade I NA 24 NA

0.0020393 0.002Grade II 18.0 12 36

Grade III 12.0 6 18

T

T2 26.00 17.39 34.61

0.3896363 0.24T3 28.11 24.86 31.37

T4 26.22 20.87 31.58

N
N1 28.00 20.60 28.40

0.9673265 0.92
N2 28.00 23.04 28.28

Imaging
MRI 24.00 22.07 2893

CT 24.00 15.34 32.66
Table 4: Relation between disease factors and DFS.

Response after 
neoadjuvant CCRT Median

95% CI Log Rank 
(Mantel-

Cox)
P value

Lower Upper

Functional 
preservation

Yes 18.0 12 36
0.9228183 0.92

No 12.0 12 24

y Pathological Staging

T
T0 

negative NA 36 NA
0.0004233 <0.0004 

2
T positive 12.0 12 18

N
N negative NA 24 NA

0.0000000 <0.0001
N positive 12.0 6 12

LVI & PNI

LVI & PNI 
–ve 27.0 18 NA

0.0000000 0.024*LVI & PNI 
+ve 12.0 6 NA

LVI & PNI 
–UK 12.0 12 NA

Pathological 
Response

No 
Response 6.0 6 NA

0.0000000 <0.001 
**

Complete 
Response NA 36 NA

Partial 
Response 24.0 12 NA

Progressed 2.0 NA NA

Table 5: Relation between DFS and responses after neoadjuvant CCRT.
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This table shows no statistically difference between patients 
with or without functional preservation after surgery on DFS, 
while shows significant statistically difference between different 
y pathological T staging, N staging, LVI, PNI and pathological 
response with DFS. As DFS of patients with pathologically T0 
staging was not reached while in those with positive T staging, was 
12ms regarding the end of study with (p value <0.00042). DFS was 
also not reached in patients with pathologically N- had while it 
was 12ms in those with N+ with (p value <0.0001) and so patients 
with negative LVI, PNI had median DFS 27ms versus 12ms in 
those with positive LVI, PNI with (p value <0.024). DFS was also 
not reached in Patients with complete pathological response versus 
other groups with (p value <0.001).

Disease Factors Median SE
95% CI Log Rank 

(Mantel-
Cox)

P 
valueLower Upper

Site of 
tumor

Low 
rectum up 

to 7cm
36.00 3.88 28.39 43.61

3.849 0.146Mid rectum 
7- <10 cm 37.20 5.58 23.81 45.76

Upper 
rectum 

10-12cm
36.00 10.49 15.45 56.55

Grade

Grade I 45.60 9.60 18.95 72.25

11.614 0.003*Grade II 36.00 6.93 22.42 49.58

Grade III 24.00 1.77 20.53 27.47

T

T2 26.00 2.00 17.39 34.61

3.318 3.318T3 28.11 1.63 24.86 31.37

T4 26.22 2.60 20.87 31.58

N
N1 36.00 3.27 29.60 42.40

0.461 0.461
N2 36.00 5.40 23.04 44.28

Imaging
MRI 36.00 7.11 22.07 49.93

0.318 0.573
CT 24.00 4.42 15.34 32.66

Table 6: Shows relation between disease factors and overall survival.

Treatments Factors Median SE
95% CI Log Rank 

(Mantel-
Cox)

P 
valueLower Upper

Dose of 
Radia-

tion

Long 
course 45 24.00 4.52 15.14 32.86

0.698 0.705
Long 

course 50.4 36.00 6.61 23.05 48.95

Interrup-
tion

Yes 24.00 6.00 12.25 35.75
1.347 0.246

No 36.00 9.44 17.50 54.50

Chemo-
therapy

No 24.00 3.60 15.36 29.52

1.866 0.601
Xeloda 36.00 7.72 20.86 51.14

5FU+ 
leucoverin 24.00 3.60 15.36 29.52

5FU 24.00 3.19 17.75 30.25

Surgery

LAR 48.00 7.27 33.74 62.26

29.427 <0.001 
**APR 36.00 7.07 22.14 49.86

Exploration 12.00 1.80 7.68 14.76

Table 7: shows relation between treatment factors and overall survival.

This table shows there was no statistically difference between 
doses of long course radiation on overall survival of the study and 
so type of concurrent chemotherapy on overall survival while type 
of surgery had impact and statistically significant difference on 
overall survival. As patients underwent LAR had median survival 
48ms versus those underwent APR or exploration (36ms and 12ms 
respectively with (p value <0.001). type of surgery is independent 
prognostic factor that should be considered in treatment these 
patients.

Response after 
neoadjuvant CCRT Median SE

95% CI Log 
Rank 

(Mantel-
Cox)

P value
Lower Upper

Functional 
preserva-

tion

Yes 48.00 10.06 28.27 67.73
1.199 0.274

No 36.00 3.57 29.00 43.00

y Pathological Staging

T

T0 48.00 7.20 30.72 59.04

30.598 <0.001 
**

T1 48.00 18.70 11.35 84.65

T2 36.00 5.69 24.84 47.16

T3 24.00 1.45 21.16 26.84

T4 6.00 0.90 3.84 7.38

N

N0 33.60 2.14 29.28 37.92

25.839 <0.001 
**N1 25.65 1.93 21.74 29.56

N2 16.50 2.09 12.05 20.95

M
M1 6.00 0.90 3.84 7.38

56.417 <0.001 
**Mx 36.00 7.61 21.09 50.91

LVI & PNI

LVI & PNI 
–ve 36.00 5.97 24.30 47.70

7.499 0.024 *LVI & PNI 
+ve 24.00 1.43 21.21 26.79

LVI & PNI 
–UK 48.00 6.21 35.84 60.16

Patho-
logical 

Response

No 
Response 24.00 1.48 21.09 26.91

49.708 <0.001 
**

Complete 
Response 48.00 7.20 30.72 59.04

Partial 
Response 36.00 4.99 26.22 45.78

Pro-
gressed 12.00 5.12 1.96 22.04

Table 8: Relation between overall survival and responses after neoadjuvant 
CCRT.

This table shows no statistically difference between patients with 
or without functional preservation after surgery on overall survival, 
while shows significant statistically difference between different 
y pathological T staging, N staging, LVI, PNI and pathological 
response with overall survival. As patients with pathologically T0 
staging had median survival 48ms versus 6ms in those with T4 with 
(p value <0.001). As patients with pathologically N0 had median 
survival 33.6ms versus 16.5 in those with N2 with (p value <0.001) 
and so patients with negative LVI, PNI had median overall survival 
36ms versus 24ms in those with positive LVI, PNI with (p value 
<0.024). Patients with complete pathological response, had highest 
median overall survival versus other groups with (p value <0.001).
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B SE P value Hazard 
ratio

95% CI
Lower Upper

Grade 0.652 0.248 0.009 1.919 1.180 3.121

Surgery 0.498 0.269 0.044 1.646 0.971 2.791

y Pathological 
Staging [T] 0.272 0.179 0.129 1.313 0.924 1.866

y Pathological 
Staging [N] 0.490 0.242 0.042 1.633 1.017 2.621

y Pathological 
Staging [M] -0.808 0.763 0.290 0.446 0.100 1.988

y Pathological 
Staging [LVI & 

PNI]
0.050 0.192 0.793 1.052 0.722 1.531

Pathological 
Response 0.280 0.156 0.048 1.323 0.974 1.797

Table 9: Multivariate analysis of independent predictors through overall 
survival in all patients.

This table shows the parameters that had statistically significant 
difference with overall survival in the study. Multivariate analysis 
of the study showed that grades of rectal cancer having statistically 
difference with overall survival with P value 0.009 and hazard ratio 
1.919 with 95% CI. Types of surgery (LAR, APR and exploration) 
had statistically significant difference and impact on overall 
survival with P value 0.044 and hazard ratio 1.646 with 95% CI. 
y pathological nodal staging had statistically significant difference 
on overall survival with P value 0.042 and hazard ratio 1.633 with 
95% CI. Pathological response that achieved after CCRT had 
statistically significant difference on overall survival with P value 
0.048 and hazard ratio 1.323 with 955 CI. These parameters are 
independent prognostic factors and considered during management 
of patients with locally advanced rectal cancer.

Discussion
Colorectal cancer accounts for over 9% of all cancer incidence and 
accounts for about 8.5% of all cancer related mortality [1].

Prognostic models play important role in 21st century medicine for 
knowing which factors predict outcomes, clinicians gain insight 
into the biology and natural history of the disease. Treatment 
strategies may be optimized based on the outcome risks of the 
individual patient [7].

Population of this Study were distributed as (52 % men and 48% 
women) with median age, 44 years). Performance status was 
(1) in 95% of patients. While in Lee et al. [8] study that include 
123 Chinese patients distributed according to sex :77.2% male 
and 22.8% female with median age 57yr (range 27 to 79yr) with 
79.7%of patients with performance status one. 

Both studies are in line, as both showed no statistically differences 
between previous patients’ parameters with overall survival and 
DFS.

This study also showed disagreement with Zhao et al. [9] study 
regarding distribution of (age and sex) among study population 

as Zhao et al, evaluated 100 patients of rectal cancer receiving 
neoadjuvant chemoradiotherapy then curative surgery at 

Liaoning Cancer Hospital and Institute. (70%male-and 30% 
female). The median age was 60.5 (26–81 years) [9]. Both studies 
showed no statistically significant difference between patient’s 
parameters (age, sex,) with overall survival and DFS. 

The median age in our study was younger than the previous 
studies. This may be due to unique features of the pathogenesis of 
colorectal cancer in Egypt as evidenced from the epidemiologic 
studies where the percentage of colorectal cancer became high in 
patients less 40yrs [10].

This study is in line with Twu C and his colleagues [11] study 
that conducted 46 patients with locally advanced rectal cancer who 
received CCRT distributed as male (51.2%) and female (48.7%) 
with median age 55+/- 13yr. Both studies showed no statistically 
significant difference between patient’s parameters (age, sex,) with 
overall survival and DFS. 

This study showed predominance of low rectal tumor represented 
(69%) of patients while med and high were 5%and 26% respectively 
among study population while Lee et al, [8] showed predominance 
of med rectal cancer (68%).

This difference in site of tumor as Lee et al. [8] divided tumor 
as low (0 to </= 5), med (>5 to 10) and high (>10). While in this 
study, we considered rectal cancer as low (up to 7cm from anal 
verge), med (>7 to 12cm from anal verge) and high (>12 to 15cm 
from anal verge) according to anatomical classification of rectum 
by Nougaret S, et al. (12). but both studies are in line as both 
showed no statistically difference between site of the tumor with 
overall survival and DFS.

This study is not in line with Sauer et al. [13] study, in preoperative 
chemo radiotherapy arm that included 404 patients. According to 
site of tumor, low, med and high rectal tumors represented 29%, 
47% and 21%of patients. Sauer et al, study showed predominance 
of med rectal cancer (47%) that is different from our study result 
that documented high percent of low rectal cancer (69%) as they 
depended on different classification of rectal cancer. Both studies 
are in line, as both showed no statistically difference between site 
of the tumor with overall survival and DFS.

This study is in line with Ge´rard et al. [14] study that conducted 
on 598 patients through 56 institutions in arm that received 
capcitabine. As Ge´rard et al. divided patients regarding site of 
tumor, to lower rectal cancer 69.6% (up to 6cm from anal verge) 
and upper rectal cancer 30.4% (>6cm from anal verge). Both 
studies are in line, as both showed no statistically difference 
between site of the tumor and overall survival.

This study showed predominance moderate differentiated 
adenocarcinoma (67%) and statistically difference with overall 
survival with (P value< 0.003) that showed agreement with Lee 
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et al. [8] study that showed impact of grade on overall survival in 
multivariate analysis with (P value< 0.014).

This study also documented statistically significance between 
grades of tumor with DFS that showed disagreement Lee et al. [8] 
study that showed no impact of grade on DFS. 

This study is in line with Kuan et al. [15] study that predominance 
of moderate differentiated tumor (Grade 2) 60% and showed 
impact of grade on overall survival in multivariate analysis with 
(P value< 0.001) [15].

This study is in line with Ge´rard et al. [14] study that predominance 
of moderate differentiated tumor (Grade 2) 51.2%, Both studies 
are not in line as Ge´rard et al, study showed no statistically 
significant difference regarding histological grade on overall 
survival and DFS. This difference may be due to small sample size 
(100) compared to large sample size (598) of Ge´rard et al. [14].

This study showed patients distributed regarding pre-operative 
staging as T3 (70%) and T4 (27%) while nodal involvement (97%) 
and N0 (3%).

This study is slightly dissimilar to Lee, et al. [8] study showed 
patients distributed according to preoperative staging of primary 
tumor and nodal involvement: T3 and T4 represented as 86.2%, 
and 13.8% respectively while nodal involvement as N-ve (28.5%) 
and N+ve (71.5%).

This difference was as most patients included in this study, 
presented with bulky tumor and stage III, while Lee et al. [8] study 
population were stage II and III.

Both studies showed no statistically significant differences between 
preoperative staging (TN) with overall survival and DFS.

This study is in line with Ge´rard et al. [14] study showed 
preoperative staging of primary tumor and nodal involvement: T2 
and (T3and T4) represented as 7.9%, 92.1% respectively while 
nodal involvement as N-ve (29.3%) and N+ve(70.7%) [14].

This study is in line with Ge´rard et al. [14] as showed no 
statistically significant differences between preoperative staging 
(T N) with overall survival.

This study is in line Belluco et al. [16] study that Showed no 
statistically significant differences between pretreatment staging 
(N) with 5yr OS and DFS. This study showed no statistically 
significant between treatment factors (dose of radiotherapy and 
type of chemotherapy) with overall survival and DFS.

This study is similar with Lee et al. [8] study results. This study 
is in line with Sineshaw et al. [17] study that showed that no 
statistically significant between radiotherapy doses on OS and 
DFS among locally advanced patients and so type of concurrent 
chemotherapy (5FU versus capcitabine). 

This study is in line with Ngan et al. [18]. Showed that no 
statistically significant between radiotherapy doses on OS and 
DFS among locally advanced patients. This study is similar to 
Bujko et al. [19]. study that showed that no statistically significant 
differences between radiotherapy doses of long course radiotherapy 
on OS and DFS among locally advanced patients and so type of 
concurrent chemotherapy.

This study showed that 89% of patients underwent TME (LAR 
32% and APR 57%) and 11% of patients underwent exploration. 
This study showed better OS and DFS in patients underwent 
TME with longer median OS and DFS in LAR than in APR and 
exploration with (P value 0.044) in multivariate analysis.

This study is in line with Lee et al. [8]. that showed 93% of patients 
underwent TME (LAR 70.9% and APR 22.7%) while 5.6% of 
patients were inoperable at time of surgery. Lee et al. study showed 
better OS and DFS in patients underwent TME especially with 
LAR.

This study is in line with Valentini et al. [20] study that showed 
all patients underwent TME (LAR 57% and APR 38%) and 
statistically significant difference regarding type of surgery with 
DFS and overall survival with (p value <0.001). This study showed 
disagreement with Belluco et al. [16] study that documented 80% 
of patients underwent total mesorectal excision (LAR 79.3% and 
APR 20.6%) and 20% underwent fullthickness local excision (LE) 
and showed no statistically differences between type of surgery on 
DFS and overall survival.

Predominance of APR in our study more than previous studies 
as sphincter-preserving surgery is difficult and depends on 
multiple factors (age, co morbidities, tumor bulkiness and surgical 
expertise). 

This study showed that LVI and so PNI were positive in 20% of 
patients and negative in 27% of patients and were unknown in 53% 
of patients. This study showed that PNI and LVI had statistically 
significance on DFS but no impact on OS in multivariate analysis
This study is not in line Zhao et al. [9] study regarding percentage 
of LVI and PNI among patients Zhao et al. showed LVI and so PNI 
were positive in 14% of patients and negative in 86% of patients.

This difference was present because LVI and PNI were unknown 
in 53% of study population, but regarding positive patients of our 
study; its percentage is not extremely far from the result of the 
Zhao et al. [9]. This study is in line with Zhao et al. [9] study, 
showed that PNI and LVI had impact on DFS while there is no 
statistically significance on OS in multivariate analysis.

This study showed 13% of patients achieved cPR and 54% 
achieved partial response. This study showed that pathological 
response (P value 0.048) had impact and statistically significant 
difference on DFS and OS in multivariate analysis.

This study showed agreement with Lee et al. [8] study that showed 
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cPR and partial response occurred in 10.5% and 51% of patients 
respectively, Lee et al. showed statistically significant difference 
regarding pathological response with DFS but no impact on OS. 

This study is in line with Kuan et al. [15] study that showed cPR 
occurred in 13.6% and showed statistically significant difference 
regarding pathological response with overall survival with (p 
value 0.001).

This study is in line with Juan Ren, et al. [21] study that was a 
review of Neoadjuvant Chemo radiotherapy for LARC patients and 
Showed statistically significant difference between pathological 
response on overall survival and DFS and percent of cPR was 
11:16% in different included studies in review as (Sweden 
Brandengen (2008) with cPR 16% (P value .04), FFCD9203 
(2006) with cPR 11.4% (p value 0.001).

This study showed agreement with Belluco et al. [16] as showed 
statistically significant difference between pathological response 
on DFS and OS with (p value 0.011). However, in our study 
percent of patients that achieved cPR was 13% that was less than 
in Belluco et al. (20%) may be due to small sample size compared 
to large sample of Belluco et al. [16].

This study is in line with Martin and Winter [22] study: meta-
analysis of outcomes to neoadjuvant chemoradiotherapy for rectal 
cancer and showed statistically significant difference between 
pathological response on DFS and OS. Percent of cPR was 10:50% 
in different included studies in review as (Avallone et al., (2011) 
with cPR 38 %, Kim et al, (2011) with cPR 13.8 % and Valentini 
et al., (2008) with cPR 10.3%).

This study is in line with Ge´rard et al. [14] study showed 13.9% 
of patients achieved cPR and statistically significant difference 
regarding pathological response with overall survival.

This study showed agreement with Sua´rez et al. [23] study that 
documented complete pathological response was observed in 
(14.2%) patients and poor response was in 85% of patients and 
showed that pathological response (P value 0.048) had impact and 
statistically significant difference on DFS in univariate analysis 
and OS in multivariate analysis.

This study showed 13% of patients achieved pathological T0 and 
87% of patients with malignant cells in their 1ry tumor pathology 
and statistically difference between pathological T staging with 
DFS and no impact on OS in multivariate analysis.

This study showed agreement with Lee et al. [8] that showed 
statistically significance of pathological T0 on DFS in univariate 
analysis and no impact on OS in multivariate analysis. This study 
is in line with Wolthuis A, et al. [24] study showed 22% of patients 
achieved pathological T0 and no statistically difference regarding 
pathological T staging with overall survival. Small percent in our 
study is due to small sample size (100 patients) compared to large 
size (356 patients) of Wolthuis A, et al.

This study is in line with Ge´rard et al. [14] study showed 
14.2% of patients achieved pathological T0 and no statistically 
difference regarding pathological T staging with overall survival. 
This study showed 44% of patients achieved y pathological N0 
and statistically significant difference regarding y pathological N 
staging with overall survival in univariate analysis with (p value 
0.001) and remain significant after multivariate analysis with (p 
value 0.042).

This study showed agreement with Lee et al. [8] study showed 
statistically significant regarding pathological y N with DFS in 
univariate analysis and OS with (p value .018) in multivariate 
analysis.

This study show agreement with Belluco et al. [17]. Study Showed 
statistically significant difference between pathological N staging 
with DFS and OS. In our study, y pathological TN showed 
statistically significant difference with overall survival in univariate 
analysis, however multivariate analysis showed that pathological 
N staging remains significant, is independent prognostic factor, 
and is in line with Belluco et al. [17].

Conclusion
In conclusion well assessment of LARC patients before selection 
type of therapy is very important to select whom patient will 
benefit from NACRT, will gain functional preservation at the time 
of surgery and increase probability of overall survival. The study 
showed younger age presentation of our population with median 
age 44yr that may refers indirectly to more clinico-epidemiological 
difference than other population. Therefore, it is critical to undergo 
further studies in these specific age groups. 
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