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Abstract
Background Although stage I colorectal cancer has an excellent prognosis after complete surgical resection, disease recurrence
still occurs. This study aimed to assess prognostic risk factors in this early stage of disease.
Methods All non-neoadjuvantly treated stage I colon (CC) and rectal (RC) patients who underwent a surgical resection between
2004 and 2015 were identified. Clinicopathological differences and long-term oncological outcomes were compared.
Results CC patients (n = 433) were older and had more pre-existing comorbidities. RC patients (n = 86) were associated
with more T2 tumors, venous invasion, and higher rates of 30-day morbidity. In multivariate analysis, lymphatic invasion
was found to be an independent predictor for disease recurrence (OR 4.57, P = 0.010) and worse disease-free survival (HR
4.26, P = 0.012). This was particularly true for distant recurrence, with eight times higher hazard ratios when lymphatic
invasion was present (HR 8.02, P < 0.001). T2 tumors were at risk, though no significant association was found (OR 3.86,
P = 0.051; HR 3.61, P = 0.065, respectively).
Conclusions Lymphatic invasion was strongly associated with worse DFS, in particular distant recurrence. This subgroup of
stage I patients might benefit from a more intensive follow-up and maybe should be considered for adjuvant therapy.
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Abbreviations
AJCC American Joint Committee on Cancer
APR Abdominoperineal resection
ASA American Society of Anesthesiologists
BMI Body mass index, kg/m2

CC Colon cancer
CI Confidence interval
DFS Disease-free survival
DR Distant recurrence
HR Hazard ratio
LAR Low anterior resection
LR Local recurrence
LVI Lymphovascular invasion

MSI Microsatellite instability
OS Overall survival
RC Rectal cancer

Introduction

Colorectal cancer (CRC) has a profound impact on public
health. In 2017, an estimated 135,430 new cases of large
bowel cancer were diagnosed in the United States.1 Due to
screening programs, changing patterns in risk factors, and
improvements in treatment, a declining trend in CRC inci-
dence and mortality is noted over the last decades.2

Nonetheless, CRC is still the third most commonly diagnosed
cancer among men and women and approximately 50,260
patients died from colorectal cancer in 2017. The overall 5-
year survival rate for patients diagnosed with CRC between
2006 and 2012 was 65%, slightly higher for rectal cancer
(67% vs. 64%).3 This rate is dependent upon many factors,
but stage of disease at diagnosis remains one of the most
important in oncological outcomes.
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Approximately 39% of all CRC patients present with lo-
calized disease, including all cases where the cancer is found
to be confined to the primary site. Surgical resection without
neoadjuvant or adjuvant chemoradiation is still the gold stan-
dard for these patients, notwithstanding the increasing interest
and improved techniques for less invasive procedures such as
transanal excision in rectal cancer and endoscopic removal of
colonic neoplasms over the last decades.4,5 The estimated 5-
year survival rate reaches 90% for this early-stage disease;
thus, the prognosis is excellent. Nonetheless, disease recur-
rence rates are in the range of 5–17%.6–8

An established risk factor for disease recurrence in stage I
disease is method of resection, particularly in rectal cancer
since a local excision has become a more commonly used
procedure. Other than that, however, not much is known about
prognostic risk factors in this stage of colorectal cancer. Most
of the studies which focus on poor outcomes in early-stage
CRC either include stage I and II disease9,10 or investigated
predictors for lymph node metastasis11–13 and are therefore
less applicable to pT1-2N0 tumors. In addition, although co-
lon and rectal cancers have a different tumor biology and
require different treatments in more advanced stages, the rec-
ommendations for stage I disease are not different between the
two. To further optimize prognosis, particularly with the cur-
rent increase in less invasive procedures, it is essential to in-
crease our knowledge of prognostic factors in early-stage dis-
ease. Therefore, the objective of this study is to examine risk-
stratifying factors in stage I colorectal cancer and to assess
differences between colon and rectal cancer patients.

Materials and Methods

Study Design and Patients

The study population consisted of all patients who underwent
primary surgical treatment for stage I colon or rectal cancer at
Massachusetts General Hospital between 2004 and 2015. All
data was extracted from a prospectively maintained, IRB-
approved database. Patient who received neoadjuvant treatment
for stage II disease and downgraded to pathologic stage I were
excluded (n = 11) as were patients who underwent a transanal
excision (n = 19). The remaining 519 cases were included for
subsequent analysis. Colon cancer (CC) was defined as a tumor
located between the cecum and sigmoid. Rectal cancer (RC)
included all tumors within 15 cm of the anal verge. Baseline
characteristics, operative and postoperative details, pathology
features, and long-term outcomes were reviewed. Surgical pro-
cedures were compared, including segmental colectomies, low
anterior resection (LAR), and abdominoperineal resection
(APR). Short-term outcomes included length of stay, rate of
readmission, complications during and post-admission, and
mortality within 30 days of surgery. Long-term outcomes

included the rate of recurrence, both local and distant recur-
rence rates, as well as overall survival (OS) and disease-free
survival (DFS). Local recurrence was defined as peri-
anastomotic recurrence or regional nodal recurrence, while dis-
tant metastasis included other organs such as the liver, lung,
peritoneum, bone, and brain. Data on long-term outcomes
was updated periodically by reviewing patient’s records and
the Massachusetts General Hospital’s cancer registry. All time
to events was calculated from date of surgery.

Statistical Analysis

All statistical analyses were performed using SPSS (IBM Corp.
Released 2013. IBM SPSS Statistics for Macintosh, Version
24.0. Armonk, NY: IBM Corp.). Differences in dichotomous
variables were assessed using a chi-squared (χ2) test, and cate-
gorical variables are presented as the percentage of patients.
Continuous variables are presented as the mean ± standard de-
viation (SD) or the median and interquartile range (IQR), ac-
cording to the distribution (Kolmogorov-Smirnov and Shapiro-
Wilk tests). Differences in continuous variables were analyzed
using a Mann-Whitney U test. Survival analyses were per-
formed with Kaplan-Meier curves, using a log-rank test.
Multiple logistic regression models were used to determine the
association between disease recurrence, tumor location, and oth-
er clinicopathological variables. Significant explanatory univar-
iate variables, as well as clinically important factors, were con-
sidered as potential covariates andwere kept in themodel if they
improved the goodness of fit, according to Hosmer-Lemeshow
purposeful variable selection method.14 The results are reported
as odds ratios (OR) with a 95% confidence interval (CI).
Furthermore, we performed Cox proportional hazard models
to assess the impact on time to disease recurrence, reported as
hazard ratios (HR) with a 95%CI. All reported P values are two
sided, with P ≤ 0.05 denoting statistical significance.

Results

Between 2004 and 2015, 433 CC and 86 RC patients with stage
I disease underwent a surgical resection at our institution.
Median age was 66.3 years. Rectal cancer patients were signif-
icantly younger (67.3 vs. 59.7, P = 0.001). CC was associated
with a higher ASA score (P = 0.027) and more urgent admis-
sions (5.5% vs. 0.0%, P = 0.025). One third of the CC patients
received surgical resection for a T2 tumor, while the majority of
surgically treated RC patients had a T2 tumor (58.1%,
P < 0.001). High-grade tumors were rarely seen and only pres-
ent in CC tumors (6.8%, P = 0.014), whereas the prevalence of
lymphovascular invasion (LVI), and in particular venous inva-
sion, was significantly higher in RC tumors (11.3% vs. 33.7%,
P < 0.001). Besides tumor location, LVI was found to be cor-
related with histological risk factors including pT2 tumors (OR
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4.79, P < 0.001), poor differentiation (OR 2.86, P = 0.010), and
perineural invasion (OR 3.34, P = 0.046). The prevalence of
microsatellite instability was significantly different between tu-
mor locations, with more MSI stable and low tumors in the
rectal cancer cohort (27.0% vs. 46.5%, P < 0.001). Although
the number of retrieved lymph nodes was comparable, more
CC patients had less than 12 lymph nodes harvested (18.0% vs.
9.3%, P = 0.047) (Table 1).

Intra- and Postoperative Outcomes

Table 2 demonstrates perioperative outcomes. The majority of
patients underwent open surgery (CC 51.3% vs. RC 60.5%)
explained by the length of the study. There was a remarkable
shift towards laparoscopic surgery over the study period, with
an average of 31.8% procedures done laparoscopically in the
first half of the study and 65.3% in the latter. The procedures
performed in the rectal group were low anterior resections
(LAR, 89.0%) and abdominoperineal resections due to sphinc-
ter involvement (APR, 11.0%). Surgery for rectal cancer took

significantly longer (124 vs. 194 min, P < 0.001), with no dif-
ferences in intraoperative complications. RC patients experi-
enced more complications during their initial admission
(23.6% vs. 40.7%, P = 0.001) and had a higher readmission
rate (7.2% vs. 15.1%, P = 0.016). The most common reasons
for readmission were dehydration (36.4%), ileus (27.3%), and
anastomotic leakage (18.2%). While the overall rates of anas-
tomotic leak/intra-abdominal abscesses, surgical site infections,
and urinary tract infections were only slightly higher, postoper-
ative ileus occurred significantly more often in RC patients
(10.9% vs. 20.9%, P = 0.010).

Long-term Outcomes

Median follow-up duration at our institution was 51.4 months,
which was shorter for RC patients (55.8 vs. 41.5 months, P =
0.022) (Table 3). Of all CC patients, 2.3% experienced cancer
recurrence versus 4.7% of RC patients (P = 0.221).Median time
to disease recurrence was 1 year later in CC (52.3 months vs.
39.8 months, P = 0.015). This was mainly explained by local

Table 1 Baseline characteristics
n = 519 All patients

n = 519

Colon cancer

n = 433 (83.4%)

Rectal cancer

n = 86 (16.6%)

P value

Age 66.3 (56.2–75.8) 67.3 (57.4–77.0) 59.7 (51.6–72.3) 0.001

Male gender 281 (54.1%) 233 (53.8%) 48 (55.8%) 0.733

BMI 26.9 (23.4–31.2) 27.1 (23.7–31.6) 26.4 (22.6–30.1) 0.085

ASA 2 (2–3) 2 (2–3) 2 (2–2) 0.027

IBD 22 (4.2%) 20 (4.6%) 2 (2.3%) 0.335

Alcohol abuse 35 (6.7%) 30 (6.9%) 5 (5.8%) 0.707

Nicotine dependence 55 (10.6%) 46 (10.6%) 9 (10.5%) 0.965

Urgent admission 24 (4.6%) 24 (5.5%) 0 (0.0%) 0.025

Family history CRC 71 (13.7%) 59 (13.6%) 12 (14.0%) 0.936

History of cancer 67 (12.9%) 53 (12.2%) 14 (16.3%) 0.308

Pathology features

T2 tumor 209 (40.3%) 159 (36.7%) 50 (58.1%) < 0.001

High grade 28 (5.6%) 28 (6.8%) 0 (0.0%) 0.014

LVI 78 (15.0%) 49 (11.3%) 29 (33.7%) < 0.001

Lymphatic 53 (10.2%) 41 (9.5%) 12 (14.0%) 0.210

Venous 26 (5.0%) 12 (2.8%) 14 (16.3%) < 0.001

Perineural invasion 11 (2.1%) 8 (1.9%) 3 (3.5%) 0.336

Microsatellite instability < 0.001

MSI stable or low 157 (30.3%) 117 (27.0%) 40 (46.5%)

MSI high 31 (6.0%) 31 (7.2%) 0 (0.0%)

Unknown 331 (63.8%) 285 (65.8%) 46 (53.5%)

LN examined 18 (14–24) 18 (13–25) 17 (15–23) 0.592

LN < 12 examined 86 (16.6%) 78 (18.0%) 8 (9.3%) 0.047

Tumor size (cm) 2.0 (0.0–3.5) 2.0 (0.0–3.5) 2.1 (0.0–15.0) 0.066

Proportions are presented for categorical data, median with IQR for continuous data

BMI, body mass index (kg/m2 ); ASA, American Society of Anesthesiologists; IBD, inflammatory bowel disease;
LVI, lymphovascular invasion
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recurrence, which was earlier detected in RC (CC 55.8 months,
RC 16.2 months, P = 0.038). With regard to survival, rates of
overall mortality were higher in CC patients (21.5% vs. 11.6%,
P= 0.036), whereas colorectal cancermortality rates were scarce
and comparable (2.3% vs. 0.0%, P = 0.155, respectively). Log-
rank testing demonstrated a similar 5-year overall survival (CC
84.3% vs. RC 85.5%, P = 0.242) as well as 5-year disease-free
survival (CC 97.1% vs. RC 94.0%, P = 0.144).

Multivariate Analyses

Table 4 demonstrates the outcomes of the logistic regression
model and the Cox proportional hazard model. In univariate
analysis, the odds of developing disease recurrence were re-
markably higher after open surgery, tumors ≥ 2 cm, T2 tu-
mors, lymphatic invasion, and perineural invasion. Patients

with colon cancer had lower odds of disease recurrence (OR
0.49, P = 0.221). After adjustment, while the odds were clin-
ically higher for T2 tumors (OR 3.86, P = 0.051), only lym-
phatic invasion was found to be an independent predictor for
disease recurrence (OR 4.57, P = 0.010). When looking at
time to disease recurrence, the same variables were found to
have higher hazard ratios. Perineural invasion was contributo-
ry in the multivariate Cox model, though only lymphatic in-
vasion was significantly associated with worse disease-free
survival (HR 4.26, P = 0.012).

Distant and Local Recurrence

We analyzed the impact of various variables on time to distant
and local recurrence separately. As demonstrated in Fig. 1,
lymphatic invasion, T-stage, and tumor location were

Table 2 Intra- and postoperative
outcomes All patients Colon cancer Rectal cancer P value

Surgery

Operation duration (min) 139 (80–190) 124 (74–171) 194 (144–237) < 0.001

Laparoscopic approach 245 (47.2%) 211 (48.7%) 34 (39.5%) 0.119

Conversion to open surgery 17 (3.3%) 13 (3.0%) 4 (4.7%) 0.433

Admission

Admission duration (days) 4 (3–6) 4 (3–6) 5 (4–7) 0.004

Complication rate during admission 137 (26.4%) 102 (23.6%) 35 (40.7%) 0.001

Complication rate total 172 (33.1%) 127 (29.3%) 45 (52.3%) < 0.001

Ileus 65 (12.5%) 47 (10.9%) 18 (20.9%) 0.010

Abscess/leak 15 (2.9%) 11 (2.5%) 4 (4.7%) 0.286

Surgical site infection 54 (10.4%) 43 (9.9%) 11 (12.8%) 0.428

Sepsis 3 (0.6%) 3 (0.7%) 0 (0.0%) 0.741

Blood transfusion 75 (14.5%) 65 (15.0%) 10 (11.6%) 0.415

ICU transfer 14 (2.7%) 9 (2.1%) 5 (5.8%) 0.051

Pneumonia 12 (2.3%) 10 (2.3%) 2 (2.3%) 0.993

Renal failure/insufficiency 14 (2.7%) 12 (2.8%) 2 (2.3%) 0.816

Urinary tract infection 23 (4.4%) 17 (3.9%) 6 (7.0%) 0.209

Readmission 44 (8.5%) 31 (7.2%) 13 (15.1%) 0.016

Reoperation 16 (3.1%) 13 (3.0%) 3 (3.5%) 0.812

Death 3 (0.6%) 2 (0.5%) 1 (1.2%) 0.434

Proportions are presented for categorical data, median with IQR for all continuous data

Table 3 Long-term oncological
outcomes All patients Colon cancer Rectal cancer P value

Recurrence 14 (2.7%) 10 (2.3%) 4 (4.7%) 0.221

Local 4 (0.8%) 2 (0.5%) 2 (2.3%) 0.071

Distant 11 (2.1%) 8 (1.8%) 3 (3.5%) 0.335

Follow-up duration (months) 51.4 (285–90.1) 55.8 (29.2–93.1) 41.5 (22.6–76.0) 0.022

Disease-free survival (months) 49.4 (27.4–86.7) 52.3 (28.2–90.4) 39.8 (17.7–74.1) 0.015

Deceased 103 (19.8%) 93 (21.5%) 10 (11.6%) 0.036

Colorectal cancer mortality 10 (1.9%) 10 (2.3%) 0 (0.0%) 0.155

Proportions are presented for categorical data, median with IQR for all continuous data
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associated with either distant or local recurrence. Lymphatic
invasion was strongly related to distant recurrence (HR 8.02,
95% CI 2.45–26.29, P < 0.001), as were T2 tumors (HR 6.77,
95% CI 1.46–31.35, P = 0.005). Although hazard ratios for
local recurrence were higher in patients with lymphatic inva-
sion, the difference was not significant (HR 3.09, 95% CI
0.32–29.68, P = 0.304). The only factor associated with local
recurrence was rectal cancer (HR 6.14, 95% CI 0.86–43.70,
P = 0.038). Variables including surgical approach, tumor size,
and other histopathologic features (venous invasion, perineu-
ral invasion, MSI, poor differentiation) were not associated
with either one of the recurrence patterns.

Discussion

Over the last decades, the incidence and mortality rates of
colorectal cancer have decreased in Western countries.15

The reason for this decline is multifactorial and reflects
benefits of early detection through screening programs,
awareness of risk factors, and therapeutic improvements.
As with almost all types of cancer, the earlier the diagnosis,
the better the outcomes. However, cure is never guaranteed
even in early-stage disease. Despite the favorable outcome
for patients with stage I colorectal cancer, disease recur-
rence still occurs. In line with recent SEER cancer statistics

Table 4 Univariate and multivariate analyses of disease recurrence and disease-free survival

Disease recurrence*

Patients, No. Events, No. Univariate Multivariate

OR (95% CI) P value OR (95% CI) P value

Colon cancer 433 10 0.49 (0.15–1.58) 0.221

ASA III-IV 165 5 1.63 (0.56–4.77) 0.370

Age ≥ 65 years 278 7 0.86 (0.30–2.50) 0.863

Urgent admission 24 0 – –

Male gender 281 7 0.84 (0.29–2.44) 0.752

Alcohol abuse 35 1 1.07 (0.14–8.39) 0.952

Nicotine dependence 55 0 – –

Open approach 274 10 2.28 (0.71–7.37) 0.157

Postoperative complication 172 3 0.54 (0.15–1.97) 0.345

Tumor size ≥ 2 cm 235 9 2.18 (0.66–7.18) 0.190

T2 tumor 209 11 5.69 (1.57–20.63) 0.003 3.86 (0.99–14.95) 0.051

High grade 28 0 – –

Lymphatic invasion 53 6 7.31 (2.43–21.96) < 0.001 4.57 (1.44–14.54) 0.010

Venous invasion 25 1 1.48 (0.19–11.74) 0.711

Perineural invasion 11 1 3.80 (0.45–31.92) 0.187

LN ≥ 12 433 11 0.72 (0.20–2.64) 0.620

Disease-free survival**

1-year estimate 5-year estimate Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value

Colon cancer 99.7% 97.1% 0.43 (0.14–1.38) 0.144

ASA III-IV 99.3% 94.8% 1.74 (0.60–5.01) 0.300

Age ≥ 65 years 99.6% 96.4% 0.91 (0.32–2.60) 0.862

Male gender 99.2% 97.2% 1.08 (0.64–1.82) 0.785

Alcohol abuse 96.7% 96.7% 0.97 (0.35–2.68) 0.952

Open approach 99.2% 95.9% 1.87 (0.58–5.98) 0.285

Postoperative complication 99.3% 97.7% 0.55 (0.15–1.95) 0.344

Tumor size ≥ 2 cm 99.0% 95.2% 2.29 (0.71–7.45) 0.155

T2 tumor 98.4% 93.8% 5.56 (1.55–19.94) 0.003 3.61 (0.92–14.09) 0.065

Lymphatic invasion 95.6% 83.6% 7.14 (2.48–20.57) < 0.001 4.26 (1.38–13.20) 0.012

Venous invasion 95.8% 95.8% 1.83 (0.24–14.00) 0.557

Perineural invasion 100% 90.0% 3.84 (0.50–29.41) 0.163 3.60 (0.47–27.86) 0.219

LN ≥ 12 99.5% 96.8% 0.75 (0.21–2.69) 0.656

*Variables included in the model: T2 stage, lymphatic invasion

**Variables included in the model: T2 stage, lymphatic invasion, perineural invasion
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Fig. 1 Kaplan-Meier curves for local and distant recurrence
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outcomes, our study underlines the excellent prognosis,
with an estimated 5-year overall survival of 84.3% for co-
lon cancer and 85.5% for rectal cancer.3 Yet, disease recur-
rence still occurred in 2.3% of all colon cancer patients and in
twice as many as rectal cancer patients (4.7%). The corre-
sponding 5-year disease-free survival was 97.1% and 94.0%,
respectively. After adjustment, lymphatic invasion was found
to be an independent predictor for worse disease-free survival.
The prognostic impact of T2 tumors was present, with higher
hazard ratios, though not significant.

The impact of depth of tumor invasion in lymph node–
negative disease is better understood in rectal cancer than
in colon cancer.6,16 The increase over the last decade in
local excisions for T1-T2 rectal cancer and subsequently
the need to stratify risk factors for poor outcomes in early-
stage rectal cancer have certainly contributed to that. As a
result, the current NCCN, ESMO, and Japanese guidelines
for stage I rectal cancer are based more on facts than
assumptions.4,5,17,18 When pathology demonstrates either
a T2 tumor or other high-risk features including deep sub-
mucosal invasion (> 1 mm), positive margins, poorly dif-
ferentiated tumors, and lymphovascular invasion, a
transabdominal resection or adjuvant chemoradiation is re-
quired after a transanal excision. Considering colon cancer,
one could presume that the risk factors applicable to stage I
rectal cancer are valid for colon cancer as well, but defin-
itive knowledge is lacking. Little is written about pT1-2N0
colon cancers, since previous studies either included all
node-negative patients (pT1-pT4)9,10 or investigated pre-
dictors for lymph node metastasis.11–13 Additionally, the
need to subdivide high- and low-risk stage I colon cancer
patients has been less mandatory considering surgery as
the gold standard associated with an excellent overall prog-
nosis. The incremental benefit of postoperative treatment
in lymph node–negative colorectal cancer in general is
small, and most likely even smaller for T1-T2 tumors.
Considering the risk of overtreatment and the associated
morbidity of postoperative chemotherapy, indiscriminate
use of postoperative treatment in localized CRC is definite-
ly not recommended. However, assessing high-risk features
in early-stage CRC might help to determine which patients
would benefit from adjuvant therapy. Unfortunately, other
than requirements after a local excision, recommendations
for pT2 tumors with poor histology after a complete surgical
resection remain unclear and data concerning stage I colon
cancer in general is deficient.

For stage I colorectal cancer, the cause of disease recur-
rence is either undetectable local residual of the tumor or the
presence of micrometastasis. Okabe et al. demonstrated al-
ready a decade ago the association between LVI and
micrometastasis in patients with N0 disease in colorectal
cancer.19 Moreover, multiple studies reported histologic pre-
dictors for lymph node metastasis, including lymphovascular

invasion.20,21 In addition to that, a recent prospective multi-
center trial concluded that LVI, along with high tumor grade,
was correlated with occult nodal metastases in patients with
colon cancer extended to the muscularis propria or beyond.22

Along with T2 tumors, LVI is one of the histologic risk factors
for which a local excision is contraindicated according to cur-
rent guidelines. However, recommendations for LVI-positive
T1 or T2 tumors after surgical resection remain unclear and do
not differ from those for LVI-negative tumors as only surveil-
lance is required in both groups, starting 1 year after surgery.
In addition to previous studies, our study underlined the im-
pact of lymphovascular invasion on surgically treated lymph
node–negative T1 and T2 tumors as the presence of LVI was
even stronger related to disease recurrence than pathologic T-
stage. Moreover, an important difference between lymphatic
and vascular invasion was demonstrated since only the first
was found to be associatedwithworse outcomes. Tumors with
lymphatic invasion carried over fourfold higher hazard ratios
of disease-free survival (HR 4.26, P = 0.012), and lymphatic
invasion was even more strongly associated with time to dis-
tant recurrence (HR 8.02, P < 0.001). Moreover, LVI in gen-
eral was associated with other high-risk features in stage I
disease, including pT2 tumors, high-grade tumors, and peri-
neural invasion. Of all patients whom developed distant recur-
rence, 45.5% had LVI-positive tumors. This number was even
more remarkable in rectal cancer (66.7%), and especially true
for liver metastasis since all rectal cancer patients who were
diagnosed with liver metastasis during their follow-up were
LVI positive.

Besides the pathological risk factors found in our study, a
number of differences between colon and rectal cancers were
assessed. Previous studies elaborated on this distinction23–25

which have led to modifications in treatment patterns and a
more targeted disease management.4,5 Considering stage I
CRC, guidelines are not different and additional treatment in
general after surgery is not given. Our study demonstrated a
significant difference in the distribution of histopathologic
factors, including more T2 tumors, LVI, and MSI stable or
low tumors in rectal cancer patients. Nevertheless, tumor lo-
cation was only associated with local recurrence. The fact that
the incidence of venous invasion and not lymphatic invasion
was higher might be a reasonable explanation for the compa-
rable disease-free survival. Furthermore, we included only
patients who underwent a surgical resection, which have led
to a relatively higher number of T2 tumors in the rectal co-
horts, since most T1 tumors were approached by a local exci-
sion. Incorporating those findings, we might conclude that
guidelines for colon and rectal cancers do not need to be dif-
ferent in this early stage of disease.

Despite the existing controversy as to whether endo-
scopic removal of malignant colorectal polyps is feasible
and as safe as the standard surgical approach,26–28 it is
clear that endoscopic removal for early-stage colonic

1890 J Gastrointest Surg (2019) 23:1884–1892



neoplasms has gained a lot of interest over the last years.
As colonoscopic devices and techniques continue to im-
prove, an increase in non-surgical treatment is expected,
in both colon cancer and rectal cancer. Additionally, an
increase in early-stage colorectal cancer is estimated due
to colorectal screening. All of this increases the need to
identify high-risk patients in this stage of disease. To our
knowledge, this is one of the first studies that included
only patients with stage I colon and rectal cancers and
found a significant impact of lymphatic invasion in both
tumor locations. Nevertheless, this study has several limi-
tations. Although our database was prospectively main-
tained, potential biases inherent to our retrospective design
apply to our study. Despite the noteworthy number of pa-
tients whom were referred to our hospital, possibly because
of a relatively high comorbidity rate or difficulty of the
surgical approach, the recurrence rate was lower compared
to previous studies. The fact that we excluded all local
excisions might have contributed to this relatively low re-
currence rate. With regard to the low incidence of disease
recurrence, we could only adjust for strongly associated
univariate variables to minimize potential bias. Moreover,
rates of disease-specific survival were too low to perform Cox
proportional hazard models to assess independent factors as-
sociated with colorectal cancer mortality. Nonetheless, the
main strength of the current study is the comparison between
only stage I colon and rectal cancer patients, who underwent
surgery in one single center during the same time frame.

In conclusion, although disease recurrence is uncommon in
stage I colorectal cancer, it occurs. Lymphatic invasion is an
independent predictor for worse disease-free survival and, in
particular, strongly associated with distant recurrence.
Therefore, we should be aware of potential worse outcomes
in patients with lymphatic invasion in T1-T2 lymph node–
negative colorectal tumors. The question now remains as to
whether T2 and even T1 patients who have lymphatic inva-
sion should receive routine oncologic follow-up or even adju-
vant chemotherapy considering the risks of overtreatment and
the marginal benefit in lymph node–negative colorectal cancer
in general.29
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