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Determinants of Survival in Cancer Rectum: Our Experience at
a Tertiary Care Center
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Introduction: As per GLOBOCON 2018, colorectal cancer is the seventh leading cancer in India. Our primary aim was to look for various
clinical, radiological, and pathological factors in the cancer rectum and their impact on overall survival (OS) and disease-free survival (DFS)
at our tertiary care center. Materials and Methods: Nineteen patients’ clinical and treatment details were compiled from the physical records
stored in the department. Calculation of median survival (MS), mean OS, and DFS was done using the Kaplan—-Meier method, and the Log-
rank test was applied. Results: Bleeding per rectum (84.2%), increased serum carcinoembryonic antigen (63.2%), Grade 2 adenocarcinoma
(95%), ulceroinfiltrating type (57.89%), and tumor length >5 c¢cm (73.68%), and stage 111 (57.89%) were most common observation. Fifteen
patients underwent upfront surgery, among them 66.6% of cases had <12 lymph node removal. 40% (6 / 15) of patients had either proximal
(n=1), distal (n=2), or CRM positive (n=3) (3 /6). The MS was 45 months, and increased mean OS, as well as DFS, was observed in patients
having younger age, female sex, stage II, NO, ulcer-infiltrating tumor, tumor length <5 cm, negative margin, abdominoperineal resection, LN
resected <12 but P value were nonsignificant. Conclusions: We observed that increased nodal burden, margin positivity, and advanced T in

histopathology are associated with locoregional and distant failure.
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INTRODUCTION

Rectal cancer is the seventh leading cancer in India. Depth of tumor
penetration, no of lymph nodes positive, lymphovascular invasion
(LVI), residual tumor postchemoradiotherapy, margin status
including circumferential resection margin (CRM), preoperative
carcinoembryonic antigen (CEA) value, tumor grade, peripheral
nerve invasion, type of histopathology, microsatellite instability
(MSI)/high-MSL!M number of tumor deposits, and peritoneal
disease status?®? are various clinic-pathological prognostic factors.

Total colonoscopy, endoscopic biopsy, magnetic resonance
imaging of the pelvis, computed tomography (CT) scan of the
thorax, CT scan of the abdomen, and serum CEA are standard
investigations in a case of Ca rectum.

Multimodality treatment, including radiotherapy (RT),
chemotherapy (CT), and surgery for most of the patients is
recommended.
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Total mesorectal excision (TME) is the standard for surgery
with low anterior resection (LAR) and abdominoperineal
resection (APR) with the lowest rate of local recurrence
(LR).1

NACTRT is recommended for all newly diagnosed rectal
cancer with T3NO, T3N1/N2, T4 NO/N2, threatened
circumferential resection margin (CRM), and tumor abutting
intersphincteric plane on imaging. NACTRT reduces the
risk of LR, and increases pathological response but did not
affect overall survival (OS), disease-free survival (DFS),
sphincter preservation, and postoperative mortality than
RT alone.™¢ The total duration of perioperative therapy,
including chemo-RT and CT should not exceed 6 months.
The wait-and-watch approach for complete responders is
also being evaluated.
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We are presenting here our study of Ca rectum with clinical,
radiological, pathological, and treatment details, and an
assessment of factors affecting OS and DFS.

MareriaLs AND METHODS
Study design

This retrospective study was conducted at our tertiary care
center in the department of radiation oncology. Written
informed consent and ethical committee clearance were
exempted as it was a retrospective study. The study was
conducted using the ethical guidelines outlined in the
Declaration of Helsinki and ICMR guidelines.

Sample size
We included all patients as per the inclusion and exclusion
criteria. There was no formal sample size calculation.

Study setting

Patients treated with RT in our department for rectal cancer
from January 2015 to December 2019 were included for
analysis. Patients’ Eastern Cooperative Oncology Group
(ECOG) performance scale, clinical complaints, staging,
N status, imaging findings, serum CEA, type of histology,
grade of the tumor, margin status, type of surgery, details of
concurrent, adjuvant, and neo-adjuvant CT, RT details which
included the position of the patient (supine/prone), technique,
dose, fractionation all these were compiled from the physical
records stored in the department.

Inclusion criteria

The following were the inclusion criteria: biopsy proved
adenocarcinoma cases of cancer rectum, ECOG score of 1-4,
age 1875 years, no previous history of cancer, and having
normal laboratory investigations.

Exclusion criteria

Cases with anal cancer, colon cancer, dual malignancy,
metastatic, and HIV(+) disease were excluded. Patients’ files
with incomplete details and RT defaulters were also excluded
from this study [Figure 1].

Study variables
Our primary aim was to look for various clinical, radiological,
and pathological factors and analysis of OS and DFS.

OS was defined as the date of death from any cause or the date
of the last follow-up since the date of registration. DFS was
defined as the duration of recurrence-free survival either local
or distant or both after completion of treatment.

Statistical analysis

Statistical analysis was done using SPSS software version 20
IBM SPSS Statistics for Windows, version 20 (IBM Corp;
Armonk, N.Y, USA). The categorical variables were
described as frequency or percentages, and mean/median
were calculated using descriptive statistics. Kaplan—Meier
survival analysis was done to calculate median survival
(MS), mean OS, and DFS. The log-rank test was used to test

Total no of patients files screened (n-1064) who were treated
with Radiotherapy and chemotherapy for ca rectum during
Jan.2015 to Dec. 2019

There were 28 patients with diagnosis of rectal cancer

A 4
19 patients were selected for analysis, 9 patients excluded as
having incomplete case records, and/or defaulter to radiotherapy.

Figure 1: Schema of the study

the statistical significance of differences in the survival and
control rates for assessing the different factors such as TNM
staging, N status, CEA, type of surgery, type of treatment
modality, margin status, tumor location, tumor length, type
of tumor, and grade of the tumor. P < 0.05 was considered
statistically significant.

Treatment modalities

Surgery

Patients were treated with upfront surgery in the majority using
either APR or LAR.

Radiotherapy

We are having at our center one high-energy linear accelerator,
named Elekta Synergy for RT. Three-dimensional (3-D)
techniques and two-dimensional (2-D) techniques were used
as decided by the radiation oncologists. Patients were treated
supine with a dose of RT varying from 25 Gy/5# and 48—54 Gy
with a fraction size of 1.8 Gy-2 Gy/# 5 fractions per week.

Chemotherapy

As per protocol, altogether, a total of six cycles of CAPOX
were prescribed to patients combining neo-adjuvant, and
adjuvant settings. FOLFOX was also prescribed to one patient
in an adjuvant setting.

ResuLts

The majority of the patients (68.47%) were males and the
median age was 45 years (22-77). 18 (94.73%) of patients
were in ECOG score 2. 84.2% (n = 16) patients presented with
bleeding per rectum, while complaints of abdominal distension,
difficulty, and pain during defecation were present in 16.7%
(3) patients. CT scan was the main imaging modality done for
staging in 83.3% (16) patients [Table 1].

Grade 2 adenocarcinoma was the most common (84.2%)
histopathology; the other variants were mucinous (n = 2),
and papillary (n = 1) serum CEA was raised in 63.2%
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Table 1: Patients profile (median age, Eastern
Cooperative Oncology Group, type of imaging, symptoms,
and radiotherapy details)

n (%)

Median age 45 (22-77)
ECOG PS

2 17 (94.4)

4 2 (5.6)
Imaging

CT 16 (83.3)

MRI 3(16.7)
Colonoscopy

Yes 10 (52.61)

NA 9 (47.36)
Symptoms

BPR 16 (84.2)

Other symptoms 3 (15.78)
RT technique 19 (100)

3D 13 (68.42)

2D 6(31.57)
RT dose 19 (100)

50.4 Gy/28# 14 (73.68)

45-54 Gy 4 (21.05); 1.8-2 Gy/#

25 Gy/5# 1(5.2)

ECOG PS: Eastern Cooperative Oncology Group Performance Scale,
NA: Nonavailable, BPR: Bleeding per rectal, RT: Radiotherapy,

3D: Three dimensional, 2D: Two dimensional, CT: Computed
tomography, MRI: Magnetic resonance imaging

of patients with a mean value of 18.14 £ 18.24 ng/mL
(2.51-67.00).

The majority of the patients were in stage III (57.89%) and
52.61% of cases were node-positive. About 47.36% of patients
had a tumor in the mid-lower rectum, followed by the mid-
upper rectum in 26.31%, and 31.5% had in and rectosigmoid
region with the ulcero-infiltrating type of growth in 57.89%
(11) patients, with a majority (73.68%) of patients had tumor
length of >5 cm, with a mean value of 6.25 + 1.9 cm.

Surgery

A total of 15/19 (78.94%) patients were treated with upfront
surgery (APR-66.66%; and AR-35.11%) with >12 lymph node
dissection was done in only 33.3% of patients. We observed
a lack of standardization of practices of surgery as upfront
surgery and not NACTRT was in practice in the majority, and
the adequate number of lymph nodes (>12) was not removed
in them. This could be attributed to no functional surgical
oncology department before 2019 [Table 2].

Radiotherapy

All 19 patients received RT (NACTRT [z = 4]; and adjuvant
RT [n = 15] with 3-DCRT (68.42%) and 2-D RT (31.57%).
Pre-RT diversion colostomy was advised in the NACTRT
group as routine practice to avoid any obstruction during RT.
Patients were treated in a supine position. RT dose details are
shown in Table 1. One of our patients in the NACT-RT group
received 25 Gy/5# as short-course RT (SCRT) due to poor

KPS, and concurrent chemotherapy (CTRT) was avoided. For
3-D RT RTOG contouring guidelines were followed. A dose
of 50.4 Gy/28# was prescribed to 95% PTV respecting doses
to OARs. For 2D planning, treatment volumes were decided
as per standard protocol with the anterior and posterior portals
using bony landmarks. The upper border of the field was kept
at L5-S1, the lower border at 3 cm below the lower extent of
the growth, and lateral borders at 1 cm beyond lateral pelvic
walls. In APR cases lower margin was kept at the perineum
to cover all the scars. Inguinal regions were included where
clinically confirmed nodes were present.

Colostomy stoma was usually kept out of the radiation field
to prevent stoma stenosis. All patients were assessed weekly
during RT.

Chemotherapy

Out of 15, 12 patients received concurrent capecitabine
(825 mg/m?/d twice a day 5 days a week) along with RT as
adjuvant therapy. In the NACT-RT group, 3/4 of patients
received concurrent capecitabine. Concurrent capecitabine
was avoided in SCRT patients. Almost all of our patients
received 2-3 cycles of CAPEOX before the start of RT, and the
remaining cycles of CT were prescribed after the completion
of RT. A total of six cycles of CT were administered.

Regarding margin positive status, we have included CRM,
proximal as well distal margin. We observed that 6/15 (40%)
of patients had a positive margin, and among those 50% had
positive CRM.

Survival analysis

On survival analysis, the MS of 45 months was observed.
We did not observe a significant impact of age, gender, nodal
status, TNM stage, tumor characteristics (type, location,
and length), margin status, serum CEA value, and treatment
modality (NACT-RT/surgery; LAR/APR) on mean OS and
DFS [Table 2]. However, we did observe a rising trend of the
mean OS as well as DFS in patients having younger age, female
sex, stage II [Figure 2], NO [Figure 3], ulcero-infiltrating,
tumor length <5 cm, negative margin [Figure 4], and in APR,
LN resected <12. Pearson correlation tumor length showed
a positive correlation with pretreatment CEA (P = 0.035,
r=0.486).

Treatment of local recurrence and distant metastasis
Locoregional recurrence was observed in three patients; they
were treated with tegafur, irinotecan, and capecitabine, and one
patient also received one course of pressurized intraperitoneal
aerosol chemotherapy at another center.

Distant metastasis was observed in two patients (brain=1; bone
=1), and they were treated with local palliative RT for the same.

Discussion

In a retrospective study of 79 patients, survival was unaffected
by the grade of disease, type of primary tumor, stage of the
disease, and time interval to surgery post-NACTRT."! In
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Table 2: Association of overall survival and disease-free survival with different factors

Factors (% of patients) 0S (months) P DFS (months) P

Pretreatment CEA (ng/mL)
<10 (52.64) * 0.450 49.01+0.00 0.673
>10 (47.36) * 18.15+4.03

N status
NO (47.36) 56.86+8.39 0.074 49.01+0.00 0.068
N+ (52.63) 20.84+2.96 10.95+2.33

Stage
11 (42.10) 56.86+8.39 0.074 49.01+0.00 0.075
111 (57.89) 20.84+2.96 11.06+2.3

Growth type
Ulcero-proliferating (31.57) 37.05+£9.78 0.485 22.36+4.32 0.880
Ulcero-infiltrating (57) 50.78+10.68 35.75+10.22

Tumor length (cm)
3-3.5(21.05) 48.78+9.68 0.135 0.028
5(5.2) 35.05+6.78
>5(73.68) 15.3542.16

Adequate LN (>12) removed
Yes (>12) (33.33) 26.17+2.8 0.160 14.87+2.2 0.203
No (<12) (66.66) 41.91+10.99 27.45+10.2

Type of surgery
APR (66.66) 54.70+17.62 0.315 37.68+8.4 0.301
AR (33.33) 17.62+2.94 11.06+3.57

Margin status
Negative (60.0) 52.69+9.58 0.667 33.90+10.68 0.769
Positive (40.0) 21.82+3.66 12.5+2.7

*OS could not be computed. OS: Overall survival, DFS: Disease-free survival, NO: Node negative, N+: Node positive, LN: Lymph node, APR:
Abdominoperineal resection, AR: Anterior resection, CEA: Carcinoembryonic antigen
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Figure 4: (a) Showing association of Overall Survival with margin status,
(b) showing association of disease free survival with margin status

patients having female sex, stage II, NO, ulcero-infiltrating
tumor, but the P value was nonsignificant. Mean OS and DFS
were similar for both NACTRT and the surgery group.

Studies have revealed that high-volume operating
centers, with surgeons specializing in colorectal surgeries
(3,000,000 patients, P = 0.002)"! have better OS in patients.
A meta-analysis study observed improved 5-year OS with
TME (5267 patients, P < 0.00001).1'" Adjuvant CT within
8 weeks following the curative resection!'! in a meta-analysis,
complete histopathology response after RT + CT (1913,
patients, P=0.002)!"?! in a prospective study are also associated
with improved 5-year OS. The impact of the presence of
anastomotic leaks!'?! in a multicenter prospective study,
increased serum CEA,!"*) and peritoneal metastasis!'*! in a phase
III study showed poor OS. In a meta-analysis, lymph node
ratio" has been observed to have a prognostic impact on OS
and DFS in patients with <12 harvested LNs, as well as in those
with >12 harvested LNs (P < 0.05). CRM is a strong predictor
of both LR, and distant metastasis!'® in patients undergoing
NACRT; in a retrospective study, however, the distal margin
did not influence distant metastasis, but it impacted the LR
as CRM.I'" We observed an increasing trend of mean OS
(52 months vs. 21.82 months) as well DFS (33 months vs.
12.5 months) in patients with a negative margin (P = 0.769),
also in cases with LN resected <12 in number.

In a retrospective study of 97 patients, LVI, and age older
than 70 years were associated with decreased survival and
less time to pelvic recurrence in patients treated with radical
surgery alone for T2—T3 NO.!"8! We observed increased mean
OS (57 months vs. 33 months) as well as DFS (40 months vs.
18 months) in patients having younger ages in comparison to
those aged >40 years (P = Nonsignificant).

Authors in a randomized study observed better OS and
DFS with AR (68% and 57.6%) than APR (55% and
38.5%).["T However, in our patients increased OS (66 months
vs. 33 months; P = 0.315) as well as DFS (37 months vs.
11 months; P = 0.30) were observed with APR.

In a prospective study including 221 patients with rectal
cancer, a pathological tumor size of >5 cm was observed as
an independent prognostic factor for LR (1.40% and 23.00%,
P =0.0001) as well as 5 years OS (82.60% and 71.20%,
P =0.0001) after curative surgery following NACTRT.*]
We observed increased OS in patients with tumor size <5 cm
(48 months vs. 15 months; P = 0.135).

Limitations of our study

It is a retrospective study with a small patient population. We
could not assess pathological response, TME, postoperative
anastomotic leaks remark on OS and DFS, as these details
were not available for various reasons.

CONCLUSIONS

We observed nodal burden, margin positivity, advanced T
in histopathology, and APR are associated with increased
trend locoregional and distant failure (P = nonsignificant).
The advanced stage (57.89%) at presentation in our patients
suggests enforcement of screening protocols and standard
workup plans, especially in patients having bleeding PR to
help in early diagnosis and treatment.
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