
Abstract. Background/Aim: The purpose of this study was
to reveal the safety and efficacy of additional surgical
resection (ASR) for high-risk T1 colorectal cancer (CRC)
after endoscopic resection (ER). Patients and Methods: We
retrospectively analyzed 191 patients with high-risk T1 CRC
after ER. Results: The ASR was performed in 176 (92.1%)
patients and 15 (7.9%) rejected ASR. All patients that
underwent ASR experienced R0 resection; laparoscopic
surgery was performed in 159 (90.3%) patients. Clavien–
Dindo complications ≥grade II occurred in 33 patients
(18.8%). Anastomotic leakage (8.5%) and ileus (5.7%) were
the most frequent complications. The anus function was
preserved in all patients. Metastatic lymph node was
detected in 21 (11.9%) patients. There were no deaths or
relapses in patients with ASR. One patient without ASR
(6.7%) had a lymph node recurrence. Conclusion: ASR was
safe and effective and is recommended for high-risk T1 CRC
patients after ER. A satisfactory long-term outcome can be
achieved.

Colorectal cancer (CRC) is the third most common cancer
worldwide and the second most frequent cause of cancer-
related deaths (1). The diagnosis of clinical T1 early stage
CRC has increased by 30% worldwide because of the
implementation of mass screening and patient examination
(2, 3) . Complete resection is seen as a cure of CRC, and
endoscopic resection (ER) is recommended by both the

National Comprehensive Cancer Network and Japanese
guidelines for clinical T1 early CRC. Some patients require
additional surgical resection (ASR) to achieve a radical cure
because of local recurrence or the potential risk of lymph
node metastasis. Lymph node metastasis has been estimated
to occur in 10% of patients with high-risk T1 CRC (4-6).
The 2016 Japanese Society for Cancer of the Colon and
Rectum (JSCCR) guidelines for pT1 (SM) CRC recommend
ASR after ER in patients with a positive vertical margin,
submucosal invasion of >1000 μm, lymphovascular invasion,
poorly differentiated adenocarcinoma, signet-ring cell
carcinoma, or mucinous carcinoma, or grade 2/3 budding at
the site of deepest invasion (7). ASR allows complete
resection of the tumor along with potentially involved
regional lymph nodes. It differs from standard CRC surgery
in that resection is performed after local excision of the
target tumor. Tumor cell dissemination may occur in cases
with incomplete or piecemeal resection. Fibrosis of the
intestinal wall is more likely to result in adhesions in the
abdominal cavity after ER than after standard CRC surgery
(8-10). ASR also has an increased risk of surgical
morbidities like anastomotic leakage and stoma formation
compared to local excision, and they may complicate patient
course and recovery. On the other hand, ER is minimally
invasive for diagnosis and treatment (5, 11). Complete local
resection with negative vertical margin may lead to curative
conditions. However, ER is unable to provide status of
regional lymph node, and there are some high-risk cases with
local recurrence and lymph node metastasis. This study
aimed to evaluate the safety and effectiveness of ASR after
ER for high-risk T1 CRC.

Patients and Methods
Patients. The study subjects were selected from the hospital medical
records of consecutive patients with CRC at the Department of
Surgery, Gastroenterological Center, Yokohama City University
between January 2008 and December 2015. Patients with T1 CRC
who were at high-risk of local recurrence and lymph node
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metastasis after ER as recommended by the JSCCR guidelines,
without a preoperative diagnosis of lymph node and distant
metastasis, and without synchronous or metachronous malignancies
were eligible for inclusion. Patients with trans-anal tumor resection
for CRC were excluded.

Ethics. The study was approved by the institutional review board
and written informed consent was obtained from study patients to
use data from their medical records. The study was conducted in
accordance with the ethical guidelines of the Declaration of
Helsinki.

Surgical procedure and follow-up. ER for T1 early CRC was
performed by gastrointestinal endoscopy specialists.
Laparoscopic surgery with lymphadenectomy was performed in
patients at high risk of recurrence and lymph node metastasis
after ER. Open surgery was performed if indicated by the
patient’s history. Except for lower rectal cancer, tumor
localization was marked preoperatively by endoscopy using India
ink tattooing and mucosal clipping. For lower rectal cancer, the
optimal resection line was determined by intraoperative
endoscopy. The procedures were performed by colorectal
surgeons under general anesthesia within 2 months after ER.
Laparoscopic surgery was performed using five trocars.
Complete mesocolic excision was performed in colon cancer
procedures; total mesorectal excision was performed for rectal
cancer procedures. Adequate resection margins were determined
following JSCCR guidelines. D2 or D3 lymphadenectomies were
performed in all procedures. Functional end-to-end anastomoses
were done with linear staplers in cases with a right colonic
lesion, transverse colon cancer, and proximal descending colon
cancer. Colonic or colorectal anastomoses were done with a
circular stapler in cases with distal descending colon cancer,
sigmoid colon cancer, and rectal cancer. Diverting stomas were
made at the surgeons’ discretion in cases with anterior rectal
resection. Regular follow-up at our institution included
carcinoembryonic acid (CEA) and CA19-9 assays every 3 to 6
months, computed tomography every 6 to 12 months.
Colonoscopy was performed annually.

Patient characteristics, operative morbidity, and mortality. Patient
characteristics including age, sex, and tumor location and pathology
were retrieved from medical records. Tumor histology was
described using the World Health Organization classification (12).
Pathological staging was carried out by the UICC TNM
classification. Tumor locations included the colon (cecum,
ascending colon, transverse colon, descending colon, sigmoid colon)
and rectum (rectosigmoid colon, upper rectum, lower rectum). The
surgeries were organized by the type of procedure and the data
included the extent of lymph node dissection, number of harvested
lymph nodes, duration of surgery, volume of blood loss,
postoperative stay, and complications. Postoperative complications
were described with the Clavien–Dindo classification; grades II and
higher were considered as major complications (13). Postoperative
outcomes included the pathological findings, presence or absence
of adjuvant chemotherapy after surgery, postoperative 30-day
mortality, in-hospital mortality, recurrence rate, and survival rate.
Adjuvant chemotherapy was offered to patients after pathological
evaluation of a tumor specimen, performed within 4 weeks after
surgery.

Statistical analysis. Statistical analysis included Student’s t-test to
compare the means of continuous variables with parametric
distributions and the Mann-Whitney U-test for variables with
nonparametric distributions. The chi-square test or Fisher’s exact
probability test were used to compare proportions. Survival was
estimated by the Kaplan–Meier method and group data were
compared with the log-rank test. All tests were two tailed and p-
values <0.05 were considered to be significant.

Results

Demographic and clinical characteristics. A total 1821 CRC
patients were treated by resective surgery at our hospital
between January 2008 and December 2015. The total
included 191 patients with T1 CRC treated by ER and
indicated for subsequent ASR according to the JSCCR
guidelines. Of those patients, 176 (92.1%) underwent ASR
and 15 (7.9%) rejected ASR voluntarily and chose follow-up
observation or did not receive ASR for other reasons such as
comorbidities. Patient demographic and clinical
characteristics are summarized in Table I. Patients that
underwent ASR were younger that those without ASR
(p<0.01). More patients in the ASR group had colon cancer
than rectal cancer and more had multiple indications for ASR
than a single indication. In the group without ASR, the
percentage of patients with rectal cancer was high and more
patients had a single indication for ASR than multiple
indications.
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Table I. Comparison of clinicopathological characteristics before
additional surgical resection.

                                                                  ASR         Non-ASR    p-Value
                                                                  group            group
                                                                (n=176)          (n=15)

Age (years), median (range)                65 (30-89)    75 (61-87)    <0.01
Gender, n (%)                                                                                       
  Male                                                 100 (56.8)       10 (66.7)           
  Female                                                76 (43.2)         5 (33.3)           
Tumor location, n (%)                                                                       0.044
  Colon                                               126 (71.6)         7 (46.7)           
  Rectum                                              50 (28.4)         8 (53.3)           
Tumor diameter (mm), 
median (range)                                    18 (6-90)      38 (27-110)  <0.01

Indication factors, n (%)                                                                      
SM invasion (≥1000 μm)                  143 (81.3)         7 (46.7)           
  Lymphovascular invasion                 74 (42.0)         2 (13.3)           
  Histology (Por/Sig/Muc)                     4 (2.3)           0 (0)                
  Budding grade (≥2/3)                        36 (20.5)         2 (13.3)           
  Vertical margin positive                    55 (31.3)         8 (53.3)           
Number of indication factors, n (%)                                                <0.01
  Single factor                                       75 (42.6)       12 (80)              
  Multiple factors                               101 (57.4)         3 (20)              



Surgical findings and postoperative complications. The
operative details and postoperative complications are
summarized in Table II. Laparoscopic surgery was
performed in 159 patients (90.3%). Open surgery was
performed in the remaining 17 patients (9.7%) because of
their medical histories. Two patients had severe respiratory
disorders, two had chronic heart failure with severe valvular
disease, and 13 patients had past histories of abdominal
surgery. The procedure was switched from laparoscopic to
open surgery in two patients (1.3%) with rectal cancer and
technical difficulties in establishing a satisfactory field of
view including the surgical sites. The median procedure
required 172 min (range=83-470 min) and the median blood
loss was 10 ml (range=0-1534 ml). D3 lymph node
dissection was performed in 93 patients (52.8%); D2
dissection was performed in the remaining 83 (47.2%).
Diverting stomas were constructed in 17 patients (9.7%), all
with rectal cancer. Grade II or higher postoperative surgical
complications occurred in 18.8% of the patients. The most
frequent was anastomotic leakage in 15 patients (8.5%),
followed by ileus, surgical site infection, and enteritis. Five
patients with anastomotic leakage (2.8%) required surgery
for a temporary ileostomy. The diverting stomas and
temporary ileostomy healed within an interval of a few
months to a year. The anus was preserved in all patients.
Postoperative ileus occurred in ten patients (5.7%) and
resolved within in a few days without surgical intervention.
No deaths occurred. The median postoperative hospital stay
was 8 days (range=5-101 days).

Pathological findings in ASR. The pathological findings of
the ASR patients are summarized in Table III. Metastatic
lymph nodes were found in 21 patients (11.9%). Metastasis
was limited to paracolic lymph nodes in 18 (85.7%). The
remaining three cases (14.3%) had metastasis to intermediate
lymph nodes. None of the patients had metastasis to central
lymph nodes of dominant vessels. All procedures included
pathological R0 resection.

Short- and long-term outcomes. The short- and long-term
outcomes of both study groups are summarized in Table IV.
Postoperative 30-day or in-hospital mortality were 0%.
Among 21 patients with metastatic lymph nodes, 19 (90.4%)
received adjuvant chemotherapy. The median follow-up was
45 (range=5-97) months. There were no cancer recurrences
or cancer-related deaths of ASR patients during the follow-
up period, but three patients died of other causes. One patient
without ASR recurred to the lymph nodes 12 months after
ER. That patient had three indications for ASR, submucosal
invasion ≥1000 μm, lymphovascular invasion and budding
grade (≥2/3).

Discussion

This study investigated the safety and effectiveness of ASR
for high-risk T1 CRC patients after ER. It evaluated
postoperative complications and short- and long-term
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Table III. Pathological findings of patients with additional surgical
resection.

                                                                                         ASR group 
                                                                                            (n=176)

Lymph node metastasis, n (%)                                                
   Positive                                                                           21 (11.9)
   Negative                                                                        155 (88.1)
Site of metastatic lymph node, n (%)                                      
   Paracolic                                                                      18/21 (85.7)
   Intermediate                                                                  3/21 (14.3)
   Central                                                                             0/21 (0)
Number of metastatic lymph nodes, n (%)                             
   1                                                                                      17 (81.0)
   2                                                                                        2 (9.5)
   3                                                                                        1 (4.8)
   4                                                                                        1 (4.8)
p-stage, n (%)                                                                           
   I                                                                                      155 (88.1)
   IIA/IIB                                                                           0 (0)/0 (0) 
   IIIA/IIIB /IIIC                                                     20 (11.4)/1 (0.6)/0 (0) 
p-curability, n (%)                                                                    
   R0                                                                                   176 (100)
   R1/R2                                                                                 0 (0)

Table II. Outcome of additional surgical resection.

                                                                                                ASR group 
                                                                                                   (n=176)

Surgical approach, n (%)                                                                 
   Laparoscopic surgery                                                           159 (90.3)
   Open surgery                                                                          17 (9.7)
Lymph node dissection, n (%)                                                        
   D3                                                                                          93 (52.8)
   D2                                                                                          83 (47.2)
Number of dissected lymph nodes, median (range)             18 (1-55)
Diverting stoma (Yes), n (%)                                                   17 (9.7)
Operative time (min), median (range)                                 172 (83-470)
Intraoperative blood loss (mg), median (range)                   10 (0-1534)
Postoperative complications (CD ≥grade II), n (%)             33 (18.8%)
   Anastomotic leakage                                                             15 (8.5)
   Ileus                                                                                        10 (5.7)
   Surgical site infection                                                             3 (1.7)
Enteritis                                                                                      3 (1.7)
   Abdominal abscess                                                                 2 (1.1)
Re-operation, n (%)                                                                   5 (2.8)
Postoperative stay (days), median (range)                             8 (5-101)



outcomes. The primary findings confirmed lymph node
metastasis in 11.9% of the high-risk T1 CRC. Over 90% of
the high-risk patients received additional laparoscopic
colectomy. Postoperative Clavien–Dindo grade II or greater
complications occurred in 33 patients (18.8%). The anus
function was preserved in all patients; no procedure-related
deaths or recurrence of disease occurred in patients that
underwent ASR. The results support ASR as a radical cure
in patients with high-risk T1 CRC that is effective in
achieving long-term survival.

The discussion of whether ER or surgical resection is the
adequate treatment for high-risk T1 CRC is ongoing. Many
studies have revealed the safety, feasibility and outcome of
ER for low-risk T1 CRC compared with surgical resection.
On the other hand, in high-risk T1 CRC, very few reports
have revealed morbidity and oncologic outcome of ASR after
ER. In our study, the overall complication rate was 18.8%.
Anastomotic leakage and ileus were the most frequent
complications, but no deaths of ASR patients occurred. The
results are consistent with previous reports. Benizri et al.
reported the benefit-risk balance in 64 patients with T1 CRC
and ASR after ER (14). Risk was estimated by the
occurrence of severe morbidity and benefit was measured by
the occurrence of metastatic lymph nodes and residual tumor.
Metastatic lymph nodes were diagnosed in 7.8% of the
patients and residual tumors in 3.1%. The overall
complication rate was 25%. Grade III-IV complications
occurred in eight patients (12.5%) and no deaths were
observed. Logistic regression analysis found significant
associations of cardiovascular comorbidities (p=0.016),
diabetes (p=0.0028), and American Society of
Anesthesiologists grade (p=0.0004) and the risk of severe
complications. Age was not predictive. Rickert et al.
compared the surgical and oncologic outcomes of 66 high-
risk T1 CRC patients with malignant polyps and ASR
surgery after ER with that of 151 CRC patients with surgery
without prior ER (15). Postoperative complications were
observed in 31.8% of patients with or without ER (p=1.0).
No deaths were observed in either group. A previous review
of 28 studies including 951 CRC patients reported a surgical
mortality rate of 0.8% in patients with ASR after ER (16).

Considering that the mortality of standard colorectal cancer
surgery is 1% to 3% and the morbidity is 20% to 30%, the
results of this study confirm the safety and tolerability of
ASR after ER in patients with T1 CRC compared with
standard colorectal cancer surgery (14, 17-21).

ER is minimally invasive for diagnosis and treatment of
T1 CRC and complete local resection with a negative
vertical margin may be curative, but ER cannot determine
the status of regional lymph nodes (22). About 6.3% to
13.0% of patients with high-risk T1 CRC are diagnosed with
metastatic lymph nodes (4, 6, 23, 24) , which is in line with
the 11.9% of the patients in this study. Curative treatment is
difficult to achieve in cases with a high risk of lymph node
metastasis, and it is important to identify any risk factors that
exist to avoid performing unnecessary ASR under the current
guidelines (25-28). The decision to perform ER or surgical
resection as the best treatment for high-risk T1 CRC is made
by considering the balance between surgical risk and
oncologic benefit. Nakadoi et al. found lymph node
metastasis in 41 (8%) of 499 patients with surgical resection
for T1 CRC. Lymph node metastasis was not found in
patients with submucosal invasion of less than 1800 μm and
no other JSCCR risk criteria (29). Oka et al. reported that
ASR was not necessary even in rectal cancer with deep
submucosal invasion unless other recurrence risks were
present (30), and Saitoh et al. reported that the incidence of
relapse after ER without ASR for T1 CRC was 3.4% (1312
patients in five studies). Among the relapsed cases, 9% had
no JSCCR risk factors for lymph node metastasis, the
remaining 91% had at least one, and 54% of patients with a
recurrence died of the cancer. There were more recurrences
of T1 rectal cancer than T1 colon cancer in high-risk patients
with lymph node metastasis (31). In this series, a high-risk
patient with rectal cancer who rejected ASR relapsed within
one year. Relapse has a poor prognosis and is not a rare
occurrence in high-risk patients (32). Therefore, the study
results support the oncologic benefit of ASR for patients with
high-risk T1 colon cancer and even for patients with T1
rectal cancer.

The study limitations include selection bias resulting
from an ASR group that was younger than the non-ASR
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Table IV. Long-term outcomes between patients with and without additional surgical resection.

                                                                                                                                        ASR group (n=176)                             non-ASR group (n=15)

Follow up period (month), median (range)                                                                           45 (5-97)                                                35 (22-88)
Adjuvant chemotherapy in LN positive 21 patients, n (%)                                                  19 (90.4)                                                        –
Recurrence, n (%)                                                                                                                         0                                                          1 (6.7)
5-year overall survival, %                                                                                                          98.3                                                          80.0
5-year disease specific survival, %                                                                                            100                                                          93.3



group. However, as the study population reflects actual
clinical practice, the results are useful. The moderate sample
size, retrospective design, and single center setting may
limit generalizing the results, but no large prospective
randomized studies are available. Ethical implications may
limit the possibility a prospective randomized evaluation of
ASR after ER. 

In conclusion, ASR for high-risk T1 colorectal cancer after
ER was safe and effective. ASR is recommended for patients
at high-risk of local recurrence and lymph node metastasis
following the JSCCR guidelines. A satisfactory long-term
outcome can be achieved.
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