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Abstract
Introduction
Rectal cancer remains a leading cause of cancer morbidity and mortality in the United States. Currently,
total mesorectal excision (TME) is the standard therapy for patients with T2N0 (stage IB) rectal cancer.
Whether adjuvant radiation therapy provides a survival benefit to these patients or exposes them to
unnecessary toxicity remains controversial and unproven to date. This study examined a large cohort of
Stage 1B rectal cancer patients who underwent surgical resection and received adjuvant radiation in order to
determine the demographic, clinical, and pathologic factors impacting prognosis and survival.

Methods
Demographic and clinical data on 4,054 Stage 1B rectal cancer patients were abstracted from the
Surveillance Epidemiology and End Result (SEER) database (1973-2010). Statistical analysis was performed
with SPSS v20.0 software (IBM Corp., Armonk, NY) using the chi-square test, paired t-test, multivariate
analysis, and Kaplan-Meier functions.

Results
Among 4,054 patients with stage IB rectal cancer, 2,364 (58.3%) had surgery only, 1,477 (36.4%) received
combination surgery and radiation (CSR), 139 (3.4%) received radiation only, and 74 (1.8%) received no
therapy. Most stage IB patients in the surgery only and CSR groups were male (65.8 and 64%) and Caucasian
(78.2% and 74.2%), p<0.001. Patients receiving CSR were younger than those undergoing surgery alone (63
vs. 69 years, p<0.001). More tumors in the CSR group were 2-4 cm (53.6%), followed by > 4 cm (24%), while
fewer were <cm (22.4%). Histologically, most of the tumors in the CSR group were moderately differentiated
(83.5%) and adenocarcinoma NOS (95.5%), followed by poorly (9.3%) and mucinous adenocarcinoma (4.5%),
well-differentiated (6.8%), and undifferentiated (0.4%). Overall survival was prolonged in the CSR group
compared to the surgery-only group (5.85 years vs. 5.44 years, p<0.001), although cancer-specific survival
did not differ (6.33 years vs. 6.42 years, p=0.143). Multivariate analysis identified age>60 (OR 2.4), poorly
differentiated (OR 1.7) or undifferentiated grade (OR 2.6), and tumor size >2 cm (OR 1.5) as independently
associated with increased mortality in the CSR group (p<0.05) while female gender conferred a survival
advantage (OR 0.8), p<0.01.

Received 11/30/2019
Review began 12/02/2019
Review ended 12/02/2019
Published 12/05/2019
© Copyright 2019
Waheed et al. This is an open access
article distributed under the terms of the
Creative Commons Attribution License
CC-BY 3.0., which permits unrestricted
use, distribution, and reproduction in any
medium, provided the original author and
source are credited.

Conclusions
In the current cohort, CSR was utilized most often in young male Caucasian patients presenting with less
advanced disease as compared to other treatment groups. The overall survival is prolonged and overall
mortality is lower in patients receiving CSR; however, increased cancer-related mortality with the use of
CSR implies that survival benefits may be attributable to favorable non-tumor-related factors such as age,
gender, and race. CSR should not replace surgery alone as the standard of care for all Stage IB rectal cancer
patients at this time. However, all T2N0 rectal cancer patients should be enrolled in randomized control
trials to allow for more defined multimodality management to optimize clinical outcomes for these patients.
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Introduction
Rectal cancer is the third most frequent cancer diagnosis for both men and women in the United States (US)
[1]. In the US, more than 42,000 individuals are diagnosed with rectal cancer annually and more than 8,500
die each year [2]. An estimated 39,610 cases of rectal cancer are expected to be diagnosed in 2015
[3]. Preoperative chemoradiation is the standard therapy for patients with T3/T4 or N1 rectal cancer while
primary surgical treatment with total mesorectal excision (TME) has historically been the mainstay of
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management for T2N0 rectal cancer [4]. Whether these patients benefit from adjuvant radiation therapy or
merely endure unnecessary toxicities remains controversial and unproven to date.
Currently, no consensus exists on the best course of management for T2N0 rectal cancers and studies are
limited. Also, demographics, pathologic, and clinical factors influencing prognosis and survival in T2N0
rectal cancer patients receiving adjuvant radiation are not well-understood. The current study examines a
large cohort of T2N0 rectal cancer patients from the Surveillance, Epidemiology, and End Results (SEER)
database to determine demographic, clinical, and pathologic factors impacting prognosis and survival in
patients receiving adjuvant radiation therapy.

Materials And Methods
Data for the current study were extracted from the Surveillance, Epidemiology, and End Result (SEER)
database, which is part of the National Cancer Institute, between 1973 and 2010. SEER Stat software version
8.0.4 was utilized to extract data from 18 SEER registries (Alaska Native Tumor Registry, Arizona Indians,
Cherokee Nation, Greater Bay Area Cancer Registry, Seattle-Puget Sound, Iowa, Connecticut, Detroit,
Georgia Center for Cancer Statistics, Greater California, Los Angeles, New Jersey, Hawaii, Kentucky,
Louisiana, New Mexico, and Utah). Almost 4,054 patients with histologically confirmed atypical T2N0 (Stage
1B) rectal cancer were identified and exported to IBM SPSS® v20.2 (Armonk, NY). The 4,054 patients with a
primary diagnosis of T2N0 rectal cancer were identified to form the final study cohort using the SEER
International Classification of Disease for Oncology (ICD-O-3) codes C20.1.
The demographic and clinical data extracted included various age groups, gender distribution and frequency,
the racial makeup of the cohort, the tumor stage and its size, primary tumor site, and the type of treatment.
All patients with in-situ cancers, those tumors that had a nonspecific site of tumor origin, and those
in patients in whom the histological confirmation of the disease was not available were excluded from the
final cohort. The endpoints examined included overall survival, cancer-specific survival, overall mortality,
and cancer-specific mortality. Categorical variables were compared using the chi-square test and continuous
variables were compared using the student t-test and analysis of variance (ANOVA). The “backward Wald”
method was performed to calculate odds ratios (OR) for the multivariate analysis and to determine the
independent factors affecting the patient’s survival. The Kaplan-Meier analysis was used to compare longterm actuarial survival between groups. Statistical significance was accepted at the level of p<0.05.

Results
Incidence data
A total of 4,054 cases of T2N0 rectal cancer were reported in the SEER database between 1973 and 2010. Of
these, 58.3% (N=2,364) received surgery alone, 36.4% (N=1,477) patients received a combination of surgery
and radiation (CSR), 3.4% (N=139) of patients received radiation alone, and 1.8% (N=74) patients received no
treatment (Table 1).

Total

No Therapy

Surgery Only

Radiation Only

Combination Therapy

T2 NO Rectal Cancer
Count

%

Count

%

Count

%

Count

%

Count

%

N

4,054

100%

74

1.8%

2,364

58.3%

139

3.4%

1,477

36.4%

Mean Age at Diagnosis (years)

67

71

69

73

63

Male

2,431

60.0%

49

66.2%

1,343

56.8%

93

66.9%

946

64.0%

Female

1,623

40.0%

25

33.8%

1,021

43.2%

46

33.1%

531

36.0%

White

3,080

76.2%

46

63.0%

1,842

78.2%

98

70.5%

1,094

74.2%

African American

298

7.4%

12

16.4%

150

6.4%

16

11.5%

120

8.1%

Hispanic

356

8.8%

7

9.6%

190

8.1%

18

12.9%

141

9.6%

Asian/Pacific Islander/Other

310

7.7%

8

11.0%

175

7.4%

7

5.0%

120

8.1%

Gender

Race*

TABLE 1: Demographic Profiles of 4,054 Patients with T2N0 Rectal Cancer from the Surveillance,
Epidemiology, and End Results (SEER) Database, 1973-2010
Abbreviations; N = number; * data presented for patients with available information only
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Demographic data
The mean age at diagnosis of the cohort was 67 years. Patients receiving CSR were the youngest (63 years),
followed by those undergoing surgery alone (69 years), no treatment (71 years), and radiation alone (73
years). Patients receiving CSR were significantly younger than those undergoing surgery alone (63 vs. 69
years, p<0.001).
Sixty percent of the cohort was male (N=2,431) and 40.0% (N=1,623) were female, resulting in a male to
female ratio of 1.5:1, p<0.001. Among the patients receiving CSR, 64.0% were male (N=946) and 36.0% were
female (N=531), resulting in a male to female ratio of 1.78:1, p<0.001. Among the patients undergoing
surgery alone, 56.8% were male (N=1,343), and 43.2% were female (N=1,021), resulting in a male to female
ratio of 1.32:1, p<0.001.
The majority of T2N0 rectal cancer cases occurred in Caucasians (N=3,080; 76.2%), followed by Hispanics
(N=356; 8.8%), Asian/Pacific Islanders (N=310; 7.7%) and African Americans (N=298; 7.4%), p<0.001 (Table
1).

Tumor characteristics
A majority of T2N0 rectal cancers were adenocarcinoma NOS (N=3,908; 96.4%), while 3.6% (N=145) were
mucinous adenocarcinoma and <0.1% (N=1) were tubular adenocarcinoma. Similar trends were found in
both patients receiving CSR and surgical resection alone.
Almost 6.2% (N=917) of T2N0 rectal cancers were > 4 cm in size, 58.6% (N=2,054) were 2-4 cm, and 15.2%
(N=532) were < 2 cm, p<0.01. Patients receiving CSR had significantly more tumors < 2 cm (22.4% vs.
11.8%) and significantly less tumors between 2 cm and 4 cm (53.6% vs. 61.2%) and > 4 cm (24.0% vs. 27.0%)
as compared to those treated with surgical resection alone, p<0.001.
Eighty-two percent (N=3,152) of T2N0 rectal cancers were moderately differentiated while 10.0% (N=382)
were poorly differentiated, 7.3% (N=281) were well-differentiated, and 0.6% (N=23) were undifferentiated.
Patients receiving CSR had significantly more moderately differentiated tumors (83.5% vs. 81.8%) and less
poorly (9.3% vs. 10.1%) and undifferentiated (0.4% vs. 0.6%) tumors as compared to those treated with
surgical resection alone, p<0.001 (Table 2).

Total

No Therapy

Surgery Only

Radiation Only

Combination Therapy

T2 NO Rectal Cancer
Count

%

Count

%

Count

%

Count

%

Count

%

4,054

100%

74

1.8%

2,364

58.3%

139

3.4%

1,477

36.4%

Mucinous adenocarcinoma

145

3.6%

2

2.7%

74

3.1%

3

2.2%

66

4.5%

Tubular adenocarcinoma

1

0.0%

0

0.0%

1

0.0%

0

0.0%

0

0.0%

Adenocarcinoma, NOS

3,908

96.4%

72

97.3%

2,289

96.8%

136

97.8%

1,411

95.5%

Under 2 cm

532

15.2%

2

5.7%

263

11.8%

7

8.3%

260

22.4%

2 to 4cm

2,054

58.6%

21

60.0%

1,361

61.2%

51

60.7%

621

53.6%

Over 4 cm

917

26.2%

12

34.3%

601

27.0%

26

31.0%

278

24.0%

Well differentiated

281

7.3%

5

8.2%

173

7.5%

11

10.0%

92

6.8%

Moderately differentiated

3,152

82.1%

46

75.4%

1,892

81.8%

84

76.4%

1,130

83.5%

Poorly differentiated

382

10.0%

10

16.4%

234

10.1%

12

10.9%

126

9.3%

Undifferentiated

23

0.6%

0

0.0%

14

0.6%

3

2.7%

6

0.4%

N

Histology

Size*

Grade*

TABLE 2: Tumor Characteristics of 4,054 Patients with T2N0 Rectal Cancer from the Surveillance,
Epidemiology, and End Results (SEER) Database, 1973-2010
Abbreviations; cm. = centimeters; N = number; NOS = not otherwise specified; * data presented for patients with available information only

Outcomes
Of all T2N0 rectal cancer patients, 58.3% (N=2,364) were treated with surgery alone while 36.4% (N=1,477)
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were treated with CSR. Of the patients, 3.4% (N=139) received radiation alone and 1.8% (N=74) received no
treatment. Patients treated with CSR as the primary modality of treatment experienced significantly
prolonged overall survival (5.85 ± 0.06 years) as compared to those who received surgical resection alone
(5.44 ± 0.05 years), radiation alone (3.80 ± 0.27 years), and no treatment (2.31 ± 0.34 years), p<0.001. Patients
receiving CSR had significantly longer mean survival times (5.85 ± 0.06 years vs. 5.44 ± 0.05 years,
p<0.001) but a similar mean cancer-specific survival (6.33 ± 0.05 years vs. 6.42 ± 0.04 years, p=0.143) as
compared to surgical resection alone.
Patients treated with CSR experienced significantly lower overall mortality (16.3% vs. 22.6%) but higher
cancer-specific mortality (8.7% vs. 7.3%) as compared to those receiving surgical resection alone (Table 3)
(Figures 1-2).

T2 NO Rectal Cancer
Count

Total
%

No Therapy

Surgery Only

Radiation
Only
Count

Combination
Therapy

Count

%

Count

%

Count

%

%

N

4,054

100%

74

1.8%

2,364

58.3% 139

Mean Overall Survival (years)

5.50±0.04

2.31±0.34

5.44±0.05

3.80±0.27

5.85±0.06

Mean Cancer Specific Survival (years)

6.30±0.03

2.91±0.42

6.42±0.04

4.93±0.29

6.33±0.05

3.4%

1,477

36.4%

Alive

3,179

78.4% 34

45.9% 1,829

77.4% 80

57.6% 1,236

83.7%

Dead

875

21.6% 40

54.1% 535

22.6% 59

42.4% 241

16.3%

Alive

3,179

91.0% 34

56.7% 1,829

92.7% 80

75.5% 1,236

91.3%

562

12.6% 14

10.7% 392

15.4% 33

17.9% 123

7.6%

313

9.0%

43.3% 143

7.3%

24.5% 118

8.7%

Overall mortality

Cancer specific

Non cancer

mortality

death
Cancer death

26

26

TABLE 3: Treatment and Survival Outcomes of 4,054 Patients with T2N0 Rectal Cancer from the
Surveillance, Epidemiology, and End Results (SEER) Database, 1973-2010
Abbreviations; N = number
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FIGURE 1: Kaplan-Meier curves
Kaplan-Meier curves illustrating overall mortality for patients with T2N0 rectal cancer.

FIGURE 2: Kaplan-Meier curves
Kaplan-Meier curves illustrating cancer-specific mortality from patients with T2N0 rectal cancer.
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Multivariate analysis
The multivariate analysis identified age > 60 (OR 2.4), poor (OR 1.7), undifferentiated grade (OR 2.6), and
tumor size > 2cm (OR 1.5) as independently associated with increased mortality in the CSR group (p<0.05)
while female gender conferred a survival advantage (OR 0.8), p<0.01.

Discussion
T2N0 (Stage IB) rectal cancer is defined by tumor invasion into, but not through, the muscularis propria of
the rectal wall and no nodal involvement (5). Based on the current study, T2N0 rectal cancer appears more
prevalent amongst male Caucasians in their seventh decade of life, which is consistent with prior studies
[5]. Early symptoms of rectal cancer include bleeding per rectum, a sense of incomplete defecation, and early
morning diarrhea [6]. Histologically, rectal tumors are adenocarcinoma, originating from the glandular
epithelium of the rectal mucosa [7]. Occasionally, the poorly differentiated histology of the tumor is also
contributed to the excessive secretion of the mucous secondary to the mucinous adenocarcinoma [8].
Advances in radiological imaging have permitted better delineation and improved sensitivity in detecting
Stage 1B rectal cancers [9]. Preoperatively, both endoscopic rectal ultrasound (ERUS) and magnetic
resonance imaging (MRI) of the pelvis should be done in all rectal cancer patients for locoregional staging
[10]. ERUS is the most sensitive diagnostic technique for differentiating T2 and T1 rectal cancers [11]. Highresolution MRI of the pelvis has higher accuracy than ERUS for the detection of mesorectal and local vascular
infiltration in rectal tumors (T3 and T4 tumors) [12]. MRI also has the advantages of delineating the full
extent of low-lying rectal tumors, more accurate measurement of tumor size, and providing information
necessary to predict if tumor-free resection margins are present and other prognostic factors for the rectal
tumors [13].
Surgical therapy with total mesorectal excision (TME) is the mainstay of the management for T2N0 rectal
cancers offering excellent local control and resulting in superior long-term survival [14]. Studies have
reported that a five-year local recurrence rate and disease-free survival (DFS) in T2N0 rectal cancer patients
treated with TME is 3%-4.5% and 80%-90%, respectively [15]. However, some studies have reported a very
high local recurrence (32%) following TME [16]. Additionally, due to the radical nature of the procedure, the
morbidity of 30%-68% and a mortality rate of 5%-7% have been reported with the use of TME [16]. Also, this
type of radical approach is associated with significant complications, including sexual dysfunctions (30%40%), bowel and bladder dysfunctions (30%-40%), depression (30%), anastomotic leakage (5%-17%), and a
possible permanent colostomy in 40% of patients [17-18]. Given the high morbidity associated with TME,
alternative approaches to the management of T2N0 rectal cancers have been investigated. In a literature
review on the management of early-stage rectal cancers, Stamos et al. (2007) demonstrated a significant rise
in the use of transanal excision for T2 rectal cancers (44%) between 1989 and 2003. Yet, a constant high rate
of locoregional recurrences of disease after this procedure (47%) tumors was observed, suggesting that LE
and adjuvant radiation therapy might have a role to play in the management of T2N0 rectal cancers [19].
The use of local excision (LE) with adjuvant pelvic radiation in carefully selected patients with T2N0 rectal
cancer has been used as an alternative to the traditional radical approach [19]. Duek et al. reported that
transanal endoscopic microsurgery with adjuvant radiation for the treatment of selected patients with T2
rectal cancers could be a possible alternative to the more radical approach [20]. Of the 21 patients diagnosed
with T2N0 rectal cancers between 1995 and 2005, 12 agreed to receive local excision and adjuvant radiation
therapy [20]. The majority of the patients undergoing adjuvant radiation were female, with a mean age
diagnosis of 68 years [20]. Most of the tumors had clear margins, were well-differentiated to moderately
differentiated, located in the posterior rectal wall, were 8.4 cm from the dentate line, and had an average
tumor size of 2.7 cm [20]. The morbidity in this cohort was minimal, and deaths related to the surgical
procedures were reported [20]. At the three years follow-up, the group of patients who received both
radiotherapy and local excision was complete disease-free while the group who refused radiotherapy had a
recurrence rate of almost 50% [20]. Additionally, no local recurrence was noticed in all patients treated with
adjuvant radiation at a follow-up of 58 months [20].
Another study conducted by Minsky et al. reported that in very carefully selected rectal cancer patients with
no evidence of gross tumor in the pelvis, local excision with pelvic radiation might be used as an alternative
to the more radical approach [21]. They observed that all T2 rectal tumors with 28% penetration of the rectal
wall, with moderately and poorly differentiated grade, total colloid (mucinous) histology, blood vessel
involvement (BVI), and lymphatic vessel involvement (LVI) show an incidence of lymph node positivity (LN )
by ≥19%. The study concluded that if there is an absence of the tumor expansion into the pelvis, the radical
surgery approach can be switched with a combination of the adjuvant radiation directed towards the pelvis
and local excision [21].
Also, Lezoche et al. (2005) emphasized the critical role of adjuvant radiotherapy in the local control of highly
selected Stage 1B rectal cancers [22]. In their study, they reported that when radiation is combined with LE
for the highly selected group of Stage 1B rectal cancers, the local recurrence (15%), disease-specific relapse
at distant organs (10%), and overall survival at 5 years (80%) were comparable to those observed after the

2019 Waheed et al. Cureus 11(12): e6299. DOI 10.7759/cureus.6299

6 of 9

radical procedure [22]. Another study conducted by Stitzenberg et al. reported that those Stage 1 rectal
cancer patients who were treated by LE (OR, 4.9; 95% of the CI (4.5-5.3), those who have T2 tumors (OR, 4.1;
95% of the CI, 3.8- 4.5), those with high-grade tumors, and those with positive margins (OR, 3.1; 95% of the
CI, 2.7- 3.5) were most commonly the candidates to get the adjuvant radiation therapy [23].
Also, Rich et al. studied 26 patients with Stages T1, T2, and T3 rectal cancers who refused more radical
approach and underwent LE with pelvic radiation and reported that this approach proved to be a safe
alternative option to the dangerous radical surgery in carefully selected patients and resulted in
excellent local control [24]. In the 17 patients with no gross residual tumor, there was a 94% local control
rate (16 of 17) and the disease-free survival rate was 88% [24].
Additionally, the oncological outcomes in carefully selected early rectal cancer patients treated with local
excision and adjuvant radiotherapy are similar to TME. In a systematic review of 11 studies comprising 450
patients with T1/T2N0M0 rectal cancer and receiving local excision with adjuvant therapy, Ung et al.
reported that in this group, the overall survival (OS), the disease-specific, and the disease-free survival was
75%, 89%, and 74%, respectively. They also reported that local, distant, and overall recurrence in this group
was 10%, 4.7%, and 13.1%, respectively [25]. They compared their results with the outcomes of the patients
who received the TME alone in the Dutch Colorectal Cancer Trial. After the comparison, they found that
there was little difference in OS, local recurrence, and overall recurrences at two years (81.8%, 8.2%, and
20.9%) [25].
Also, Stitzenberg et al. in a study to examine the updated patterns of the practice and overall survival rates
in patients diagnosed with the early-stage rectal cancers observed the OS for those T2N0 cancer patients
who had radical surgery alone, radical surgery and adjuvant radiation and LE plus adjuvant radiation. Their
study reported that OS for T2N0 rectal tumors treated with LE and adjuvant radiotherapy was similar to
survival for the comparable group treated by radical surgery and radical surgery with adjuvant radiation [23].
Furthermore, a study conducted by Fortunato et al. for the long-term follow-up of local excision and
adjuvant radiation therapy reported that this treatment approach could be offered to those highly selected
T2 rectal cancer patients who refuse a more radical approach due to the risk of a permanent colostomy or are
they medically compromised [26]. In their study, two patients had T1 tumors, 15 had T2 tumors, and four
patients had T3 tumors. The median size of the tumor in their study was 3 cm, and the distance from the
anal verge was a median of 4 cm. They found that five years overall, disease-free, and recurrence-free
survival was 77%, 75%, and 58% [26].
Furthermore, the review of literature explains that even with the most radical approach, the risk of
recurrence for T2N0 rectal cancer remains high; the recurrence rate increases as the distance of the tumor
from anal cancer decreases and rate reaches 16.2% in distal rectal tumors [27]. The higher recurrence rate for
the distal rectal tumors provides evidence that LE with adjuvant radiation would be most valuable for
improving the outcome in this group [28].
One major issue with the use of adjuvant radiation is whether the patients receiving adjuvant radiotherapy
are compromised by the toxicity of the treatment or not. Edwards et al. reported that adjuvant radiation
treatment increases the healing probability after the surgery [29]. Also, a review of the literature on the side
effects of radiation in rectal cancer patients demonstrates that radiotherapy is well-tolerated by rectal
cancer patients, especially in neoadjuvant settings [29]. However, the question of how much treatmentrelated toxicity is added with adjuvant radiation therapy can only be answered after multiple prospective
trials analyzing the appropriate dose, timing, method of delivery, and side effect of adjuvant radiation in
properly selected T2N0 rectal cancer patients are conducted.
In the current study, combined surgery and radiation (CSR) was utilized primarily in younger male
Caucasians presenting with limited locally advanced disease compared to other treatment groups. Although
it prolonged overall survival, cancer-specific mortality was not improved, implying that the observed
improvements in overall survival may be more attributable to favorable non-tumor-related factors such as
age, gender, and race. A possible explanation for the CSR in the younger patients maybe patient-driven, with
more patients preferring therapies with minimal impact on the quality of life [30]. As CSR is the less
aggressive mode of treatment compared to conventional radical approach, the lower morbidity associated
with the CSR may explain the prolonged overall survival and lower mortality related to the use of CSR [30].
There are several limitations to this study that should be considered. First, the SEER database does not
correctly code for all critical clinical factors, which might contribute to the additional cohort related
information. These factors include but are not limited to socioeconomic status, geographical location, and
the precise depth of the mass. Second, the information related to the diagnostic confirmation and the proper
follow up period is also lacking in the SEER database. Also, the precise stage-specific surgical procedure was
not available in the SEER database. Another limitation of the current study is the location of the tumor in
different parts of the rectum. Additionally, information regarding the dose and side effects of the adjuvant
radiation cannot be extracted from the SEER database.

Conclusions
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Currently, there is no clear consensus on the best course of management for T2N0 rectal cancers and studies
are limited. While surgery remains the standard method of treatment for Stage 1B rectal cancer, adjuvant
radiation has been becoming more promising. The current study represents the largest cohort of T2N0 rectal
cancer patients to date, establishing trends in demographics and clinical outcomes in a large US patient
cohort receiving adjuvant radiation. In this cohort, adjuvant radiotherapy was utilized most often in young
male Caucasian patients presenting with less locally advanced disease as compared to other treatment
groups. Adjuvant radiation significantly prolongs overall survival and decrease overall mortality in T2N0
rectal cancer. Although the use of adjuvant radiotherapy prolonged overall survival, the lack of cancerspecific survival benefit and increased cancer-specific mortality in the adjuvant radiation group imply that
more prolonged overall survival observed may be attributable to more favorable non-tumor-related factors
such as age, gender, and race. While current guidelines for diagnosing and treating T2N0 remains
unchanged, adjuvant radiation should not replace surgery alone as the standard of care for all Stage IB rectal
cancer patients at this time. However, all T2N0 rectal cancer patients should be enrolled in randomized
control trials or registries to allow for more defined multimodality management to optimize clinical
outcomes for these patients.

Additional Information
Disclosures
Human subjects: All authors have confirmed that this study did not involve human participants or tissue.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1.
2.

3.
4.
5.

6.
7.
8.

9.
10.
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

Siegel RL, Jemal A, Ward EM: Increase in incidence of colorectal cancer among young men and women in
the United States. Cancer Epidemiol Biomarkers Prev. 2009, 18:1695-1698. 10.1158/1055-9965.EPI-09-0186
Fernebro E, Bendahl PO, Dictor M, Persson A, Fernö M, Nilbert M: Immunohistochemical patterns in rectal
cancer: application of tissue microarray with prognostic correlations. Int J Cancer. 2004, 111:921-928.
10.1002/ijc.20229
Raj KP, Taylor TH, Wray C, Stamos MJ, Zell JA: Risk of second primary colorectal cancer among colorectal
cancer cases: a population-based analysis. J Carcinog. 2011, 10:4103/1477. 10.4103/1477-3163.78114
Siegel RL, Miller KD, Jemal A: Cancer statistics, 2015. CA Cancer J Clin. 2015, 65:5-29. 10.3322/caac.21254
Tjandra JJ, Reading DM, McLachlan SA, et al.: Phase II clinical trial of preoperative combined
chemoradiation for T3 and T4 resectable rectal cancer: preliminary results. Dis Colon Rectum. 2001,
44:1113-1122.
MacFarlane JK, Ryall RD, Heald RJ: Mesorectal excision for rectal cancer . Lancet. 1993, 341:457-460.
10.1016/0140-6736(93)90207-w
Shia J, Klimstra DS, Bagci P, et al.: TNM staging of colorectal carcinoma: issues and caveats . Semin Diagn
Pathol. 2012, 29:142-153. 10.1053/j.semdp.2012.02.001
Garcia-Aguilar J, Shi Q, Thomas CR Jr, et al.: A phase II trial of neoadjuvant chemoradiation and local
excision for T2N0 rectal cancer: preliminary results of the ACOSOG Z6041 trial. Ann Surg Oncol. 2012,
19:384-391. 10.1245/s10434-011-1933-7
Astin M, Griffin T, Neal RD, Rose P, Hamilton W: The diagnostic value of symptoms for colorectal cancer in
primary care: a systematic review. Br J Gen Pract. 2011, 61:231-243. 10.3399/bjgp11X572427
Fleming M, Ravula S, Tatishchev SF, Wang HL: Colorectal carcinoma: pathologic aspects . J Gastrointest
Oncol. 2012, 3:153-173. 10.3978/j.issn.2078-6891.2012.030
Chen JS, Hsieh PS, Chiang JM, et al.: Clinical outcome of signet ring cell carcinoma and mucinous
adenocarcinoma of the colon. Chang Gung Med J. 2010, 33:51-57.
Kang H, O'Connell JB, Maggard MA, Sack J, Ko CY: A 10-year outcomes evaluation of mucinous and signetring cell carcinoma of the colon and rectum. Dis Colon Rectum. 2005, 48:1161-1168. 10.1007/s10350-0040932-1
Verhulst J, Ferdinande L, Demetter P, Ceelen W: Mucinous subtype as prognostic factor in colorectal cancer:
a systematic review and meta-analysis. J Clin Pathol. 2012, 65:381-388. 10.1136/jclinpath-2011-200340
Makino T, Tsujinaka T, Mishima H, et al.: Primary signet-ring cell carcinoma of the colon and rectum:
report of eight cases and review of 154 Japanese cases. Hepatogastroenterology. 2006, 53:845-849.
Thoeni RF: Colorectal cancer. radiologic staging. Radiol Clin North Am. 1997, 457-485.
O'Neil BH, Tepper JE: Current options for the management of rectal cancer . Curr Treat Options Oncol. 2007,
8:331-338. 10.1007/s11864-007-0048-7
Morino M, Risio M, Bach S, et al.: Early rectal cancer: the European Association for Endoscopic Surgery
(EAES) clinical consensus conference. Surg Endosc. 2015, 29:755-773. 10.1007/s00464-015-4067-3
Smith NJ, Barbachano Y, Norman AR, Swift RI, Abulafi AM, Brown G: Prognostic significance of magnetic
resonance imaging-detected extramural vascular invasion in rectal cancer. Br J Surg. 2008, 95:229-236.
10.1002/bjs.5917
Stamos MJ, Murrell Z: Management of early rectal T1 and T2 cancers . Clin Cancer Res. 2007, 13:6885-6889.
10.1158/1078-0432.CCR-07-1150
Duek SD, Issa N, Hershko DD, Krausz MM: Outcomes of transanal endoscopic microsurgery and adjuvant

2019 Waheed et al. Cureus 11(12): e6299. DOI 10.7759/cureus.6299

8 of 9

21.
22.

23.
24.

25.
26.
27.
28.
29.
30.

radiotherapy in patients with T2 rectal cancer. Disease Colon Rectum. 2008, 51:379-384. 10.1007/s10350007-9164-5
Minsky BD, Rich T, Recht A, Mies C: Selection criteria for local excision with or without adjuvant radiation
therapy for rectal cancer. Cancer. 1989, 63:1421-1429.
Lezoche E, Guerrieri M, Paganini AM, et al.: Transanal endoscopic versus total mesorectal laparoscopic
resections of T2-N0 low rectal cancers after neoadjuvant treatment: a prospective randomized trial with a 3years minimum follow-up period. Surg Endosc. 2005, 19:751-756. 10.1007/s00464-004-8930-x
Stizenberb KB, Sanoff HK, Penn DC, Meyers MO, Tepper JE: Practice patterns and long-term survival for
early stage rectal cancer. J Clin Oncol. 2013, 31:4276-4282. 10.1200/JCO.2013.49.1860
Rich TA, Weiss DR, Mies C, Fitzgerald TJ, Chaffey JT: Sphincter preservation in patients with low rectal
cancer treated with radiation therapy with or without local excision or fulguration. Radiology. 1985,
156:527-531. 10.1148/radiology.156.2.4011919
Ung L, Chua TC, Engel EF: A systematic review of local excision combined with chemoradiotherapy for early
rectal cancer. Colorectal Dis. 2014, 16:502-515. 10.1111/codi.12611
Fortunato L, Ahmad NR, Yeung RS, et al.: Long-term follow-up of local excision and radiation therapy for
invasive rectal cancer. Disease Colon Rectum. 1995, 38:1193-1199. 10.1007/bf02048336
Petersen S, Hellmich G, von Mildenstein K, Porse G, Ludwig K: Is surgery-only the adequate treatment
approach for T2N0 rectal cancer?. J Surg Oncol. 2006, 93:350-354. 10.1002/jso.20452
Marusch F, Koch A, Schmidt U, et al.: Importance of rectal extirpation for the therapy concept of low rectal
cancers [Article in German]. Chirurg. 2003, 74:341-351. 10.1007/s00104-002-0579-1
Edwards DP, Mortensen NJ: Is radiotherapy for rectal cancer indicated if surgery is optimized? . Eur Journal
Surgical Oncology. 2001, 27:442-445. 10.1053/ejso.2000.1083
Temple LK, Naimark D, McLeod RS: Decision analysis as an aid to determining the management of early low
rectal cancer for the individual patient. J Clin Oncol. 1999, 17:312-318. 10.1200/JCO.1999.17.1.312

2019 Waheed et al. Cureus 11(12): e6299. DOI 10.7759/cureus.6299

9 of 9

