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Introduction

Surgery remains the backbone of curative treatment for 
colon cancer, but significant advances have been made 
with adjuvant therapy. Laparoscopic surgery has become 
increasingly utilized over time. In this review, the authors 

highlight pivotal studies of historical interest and review 
contemporary randomized controlled trials (RCTs) that 
have impacted the clinical management of patients with 
resectable, non-metastatic colon cancer published since our 
institution’s previous systematic literature review (1).
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Surgical approach: laparoscopic versus open 
surgery

Laparoscopic surgical technique compared with an open 
approach for colon cancer has been proven to be both 
technically feasible and has led to similar oncologic 
outcomes, including lymph node retrieval and surgical 
margins, highlighted by numerous RCTs, including five 
level 1a RCTs (2-6). This includes the largest trial on this 
topic to date (Clinical Outcomes of Surgical Therapy-
COST trial) (7). However, the United Kingdom Medical 
Research Council Conventional versus Laparoscopic-
Assisted Surgery in Colorectal Cancer (CLASICC) trial 
noted a statistically insignificant higher rate of positive 
margins in patients who underwent laparoscopic surgery 
compared to open surgery. This may be explained by the 
fact that this trial included patients with rectal cancer in 
addition to colon cancer, which likely contributed to those 
results (4,8). Moreover, there were no increased local or 
distant tumor recurrence rates at three years. No trial other 
than the initial one reported by Lacy and colleagues (2) had 
reproduced the short term survival benefit with minimally 
invasive colectomy.

Additional RCTs and meta-analyses (4-7,9-20) have 
reinforced and further established benefits and non-
inferiority of a laparoscopic compared to open approach. 
A meta-analysis of multiple RCTs and systematic reviews 
of RCTs found laparoscopic surgery for colon cancer (lap) 
to be non-inferior to the open approach in terms of overall 
survival (OS) (HR =1.01, 95% CI: 0.86–1.19) (20). No 
significant difference was noted in the number of harvested 
lymph nodes (range: 5.5–23 lap versus 7.8–26 open). This 
lack of difference in survival rates was reinforced by the 
Australasian Laparoscopic Colon Cancer Study Trial, which 
randomized 601 patients to either laparoscopic-assisted or 
open approach. The 5-year overall survival (OS) (77.7% lap 
vs. 76% open) and disease-free survival (DFS) (72.7% lap vs. 
71.2% open) were similar between groups. Patients needing 
conversion to an open procedure had a higher postoperative 
infection rate and worse 5-year DFS than either of the 
groups that were completed laparoscopically or open. This 
finding mirrors that of the COST trial (7). 

The adequacy of ‘Total Mesocolic Excision’ in the setting 
of colon cancer, drawing inspiration from the rectal cancer 
surgical approach in the mesorectum, was assessed in a recent 
RCT for laparoscopic versus open approach and was found 
to be similar (9). In fact, a significantly higher proportion 
of left sided cancer patients operated on laparoscopically 

had a dissection ‘beyond’ D3. This has also been found to 
be the case in the first RCT to compare laparoscopic versus 
open resection for liver metastases, where a similar rate 
of resection margins was found, however the laparoscopic 
group had decreased postoperative complications compared 
to the open group (21).

Comparing a minimally invasive approach with open 
surgery, laparoscopy has been found to have numerous short 
term benefits, including but not limited to minimized use of 
narcotic pain medications, less post-operative constipation, 
less EBL (estimated blood loss) periprocedurally, and a 
shorter hospital stay (2-4,6,22). However, this does not 
translate into an improvement in long-term quality of 
life (QOL) (4,23,24) and operative times are longer with 
laparoscopy (2-4,6,8,22-24). Rates of incisional hernia 
and adhesion-related small bowel obstruction (SBO) are 
lower with laparoscopic surgery without an impact on the 
number of incisional hernia repairs or reoperations for 
adhesion-related SBO (10). Long term results between 
the two approaches are similar in terms of OS and DFS  
(2-7,9-19). Therefore, based on the aforementioned data, 
in the hands of an experienced surgeon, laparoscopic 
colectomy for colon cancer can be considered as a safe and 
effective alternate approach to open surgery.

Robotic versus laparoscopic surgery

Data comparing robotic and laparoscopic approaches is 
scant in the surgical literature, most notably one RCT for 
patients undergoing right colectomy by Park et al. (25).  
No benefits were found in regards to outcomes or 
complications. However, the patients in the robotic cohort 
had higher costs of hospitalization ($12,235 vs. $10,320, 
P=0.013) and longer duration of surgery (195 vs. 130 min, 
P<0.001).

In summary, there is currently no RCT evidence to 
justify a robotic approach for colon cancer over laparoscopic 
surgery. The role of extraction of a right colon specimen 
through a pfannenstiel incision (robotic approach) rather 
than an upper midline (laparoscopic approach), with its 
potentially lower incisional hernia rates and better pain 
control should be explored further. It is important to 
note that although most robotic approaches utilize the 
pfannenstiel incision, some laparoscopic approaches with 
intracorporeal anastomosis also do the same. Similarly, 
recent techniques for transanal extraction of the left sided 
specimen leading to complete avoidance of an extraction 
incision, with its inherent advantages, is promising but 
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higher levels of evidence are needed in light of the cancer 
population.

Surgical technique

Over the past several decades, several aspects of surgical 
technique have been evaluated in prospective RCTs (26-32)  
which have helped to define contemporary surgical standards. 
A RCT failed to demonstrate a significant difference 
with the no-touch surgical technique when compared 
with standard practices, though a trend toward improved 
DFS with the no-touch technique was observed (26).  
High ligation of the inferior mesenteric artery failed to 
show a 5-year survival benefit after segmental and left 
hemicolectomy compared to routine ligation (27). Hand-
sewn anastomosis compared to stapled anastomosis was 
associated with an increased rate of radiologically detected 
leak in a randomized study (28). Sentinel lymph node (SLN) 
assessment in colon cancer has unreliable results (false 
negative rates between 7–54%) compared to melanoma 
and breast cancer (33-37), making its reliability and clinical 
significance of micrometastasis questionable.

Matsuda et al. compared isoperistaltic and aniperistaltic 
stapled side-to-side anastomosis (SSSA) in a RCT, however 
this was suspended early after excess morbidity was seen 
in the isoperistaltic SSSA group (30). No significant 
differences were noted in the incidence of anastomotic 
complications or hospital stay between groups but the only 
two anastomotic leaks were seen in the isoperistaltic group 
leading to study suspension.

A non-inferiority trial compared subcuticular absorbable 
suture with interrupted suture for closure of clean-
contaminated wounds after resection of the colon cancer (31).  
All patients received a mechanical and antibiotic bowel 
preparation. Subcuticular closure was found to be non-
inferior to interrupted suture closure of the wound (P=0.008) 
in terms of incisional surgical-site infection rate (11% in 
both arms).

Many centers have begun to adopt complete mesocolic 
excision (CME) and central vascular ligation (CVL) in 
right-sided colon cancers (38). The extended lymph node 
harvest with CME to more accurately determine stage 
has shown improved DFS (39). The preferred surgical 
approach remains a medial to lateral dissection for a more 
comfortable CVL. There had been some concerns with 
increased perioperative morbidity and mortality however 
this was not verified with subsequent studies. In the hands 
of experienced surgeons, CME/CVL right-sided colectomy 

with intracorporeal anastomosis may have improved 
outcomes without a worsening complication rate (40).

Natural orifice transluminal endoscopic surgery 
(NOTES)-assisted surgery was evaluated in an RCT for 
laparoscopic left-sided resections with specimen delivered 
either through the anus using the transanal endoscopic 
operation (TEO) device versus a mini-laparotomy (32). 
No significant difference was observed regarding blood 
loss, time of surgery, or length of hospitalization; however 
the patients in the NOTES group had less pain one week 
postoperatively and had no infections (P<0.05). In summary, 
these RCTs have supported refinements in surgical practice 
with a no-touch technique (medial to lateral dissection with 
early vascular control) and stapled anastomosis currently 
recommended based on the current available data.

Endoscopic stent versus surgery for colonic 
obstruction

Colonic stents [self-expandable metal stents (SEMS)] are 
used for either palliation of an unresectable/metastatic 
left sided tumor or to restore luminal patency to prepare 
patients for elective surgery with primary anastomosis. For 
the purposes of this review, we will focus on the latter, i.e., 
the role of stents to avoid surgery in patients with emergent 
bowel obstructions. Unfortunately, the literature is limited 
to many non-randomized institutional experiences with 
without consensus results. We have summarized the results 
from both the non-randomized and randomized studies, 
particularly where there are potential conflicting results. 
Study results are organized in three broad categories: SEMS 
success, complications, and oncologic results.

In uncontrolled studies, stent placement before elective 
surgery was suggested to decrease mortality, morbidity, 
colostomy creation rate and provided the opportunity for 
neoadjuvant therapy, thus improving patients’ prognosis. 
A systematic review on SEMS revealed an overall success 
rate of 84–100% and a success rate of 72% when utilized 
as bridge prior to surgery (41). Major stent-related 
complications were rare (perforation 4%, stent migration 
12%, and re-obstruction 7%) with a cumulative mortality 
rate of 0.58%. Discordant oncologic outcomes of stenting 
versus emergent surgery have shown OS and DFS rates 
ranging from no difference (41-43), worse outcomes in the 
stent group (44,45), to few series showing worse outcomes 
in the emergent surgery group. Such discrepancies 
supported the need for RCT data assessing the utility of 
SEMS in this setting.



793Journal of Gastrointestinal Oncology, Vol 11, No 4 August 2020

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2020;11(4):790-802 | http://dx.doi.org/10.21037/jgo-20-184

The first RCT published on this topic was the Stent-In 
2 trial which randomized patients with curable malignant 
colonic obstruction to emergency surgery or stent 
placement as a bridge to elective surgery (46). OS and DFS 
were similar at 4-years but DFS was significantly worse 
in the patients with stent-related perforation compared 
to those without a perforation (0% vs. 45%, P=0.007). 
Stent-related perforations were seen in 13%, with occult 
perforations noted in the resected specimen in an additional 
10% of patients. This first RCT suggested that stent 
placement was associated with a higher risk of cancer 
recurrence if a perforation occurred which was also more 
frequent than previously thought (up to 23%), but the 
events were few.

A meta-analysis of RCTs (47), included as level 1a 
evidence, had four RCTs of which three (48-50) closed 
prematurely because of safety and efficacy concerns (one 
because the emergency surgery group had a significantly 
increased anastomotic leak rate and two others because of 
stent-related complications and increased 30-day morbidity 
following SEMS management). Although stents were 
associated with a significantly higher successful primary 
anastomosis rate and lower overall stoma rates, no difference 
in overall complications (including anastomotic leak and 
SSI) or mortality was noted in the meta-analysis between 
groups. Interestingly, the rate of primary anastomosis was 
similar but the rate of successful primary anastomosis was 
in favor of SEMS. Similarly, the rates of permanent stoma 
were similar, but the rate of overall stoma was also in favor 
of SEMS. No difference in final QOL was noted between 
groups (one of the above RCTs which was suspended) (49).  
The low success rates for stenting (70%) and high 
perforation rates (clinical perforation rate: 6.9%, silent 
perforation rate: 14%) raised concern, however cumulative 
mortality rates after stenting were similar as a bridge to 
surgery (6.9%) versus surgery alone (5.9%). The authors 
of the meta-analysis concluded that colonic stenting as a 
bridge to surgery remained of uncertain clinical significance 
and should not be routinely used until robust survival data 
are available, except within the context of a study. Other 
RCTs published since then have reinforced these results 
of similar OS and DFS rates between these two groups  
(48,50-55). These results contradict the findings of early 
non-randomized studies that showed emergency surgery to 
be an independent predictor of mortality and morbidity (56).  
The initial concerns over perforation jeopardizing the 
margins of a future resection and associated worse survival 
were not substantiated.

With the anti-VEGF inhibitor bevacizumab being 
incorporated into more regimens for advanced colon 
cancer (particularly metastatic disease), it is important 
to explore how this may affect the side-effect profile of 
SEMS. A potential of higher risk of perforation was first 
reported by Cennamo and colleagues in a 2009 case series 
where they found 2/28 of their patients with SEMS treated 
with bevacizumab experienced colonic perforation (57).  
A nine-year longitudinal study at MD Anderson of 199 
patients with SEMS found that there was one perforation 
in the 104 patients (0.96%) who had received bevacizumab, 
compared to 3 perforations in the 95 patients (3.1%) 
who had not received bevacizumab (58). A Spanish 
retrospective analysis of 78 patients showed that there was 
a higher complication rate with perforations in patients 
who had received bevacizumab (2/16, 12.5%) compared 
to patients who were treated with chemotherapy alone 
(3/31, 9.7%) or patients who did not undergo treatment 
(2/31, 6%), although this was found to not be statistically 
significant (OR 1.76; 95% CI: 0.35–8.99, P=0.38) (59). 
It is important to have a risk/benefit discussion with the 
patient as well as the patient case being discussed in a 
multi-disciplinary fashion as some patients may be able to 
live for years. Further large-scale studies are necessary to 
better delineate the risk of colonic perforation in patients 
receiving VEGF inhibitors.

In summary, using the aforementioned data, SEMS 
have been shown to have a greater successful primary 
anastomotic rate as well as a lower colostomy requirement 
(albeit short-term), thereby avoiding a second procedure for 
reversal of the colostomy. Overall, SEMS is an appealing 
option in spite of the initial concerns over perforation rates, 
as this has not impacted OS or DFS. A well powered RCT 
evaluating the pathologic and oncologic outcomes after this 
approach is needed to validate these recommendations.

Resection of primary tumor in the setting of 
metastatic disease

Nationally, the rate of primary tumor resection (PTR) 
in metastatic colorectal cancer (mCRC) has decreased 
by 50% from 1999–2008, while the use of chemotherapy 
and multimodality therapy has increased (by 105% and 
27%, respectively) (60). In asymptomatic or minimally 
symptomatic patients, the role of PTR for avoiding 
future symptoms or to improve survival had been unclear, 
compared to the benefits of PTR shown in symptomatic 
patients with mCRC, which is supported by the current 
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guidelines. The concerns over PTR in the metastatic setting 
are unproven survival benefit, surgery-related morbidity 
and mortality, possible PTR-related metastatic-tumor 
growth (based mostly on preclinical data) as well as concern 
over surgical complications delaying systemic therapy. 
Proponents of PTR in the metastatic setting highlight the 
prevention of possible complications related to the primary 
tumor (such as bleeding, obstruction or perforation), 
as patients who receive initial systemic therapy without 
PTR are more likely to develop primary tumor-related 
complications (61).

There are two ongoing RCTs which are addressing 
this topic: the CAIRO4 trial and the (UICC stage IV): 
SYNCHRONOUS trial (62,63). A retrospective analysis of 
two RCTs that aimed to analyze different chemotherapeutic 
regimens in mCRC was done for the prognostic value of 
PTR in mCRC: CAIRO and CAIRO 2 trials (64,65). Both 
RCTs showed significantly better OS and progression-free 
survival (PFS) for the resection group compared to the non-
resection group (OS: 18.7 vs. 12.4 months, PFS: 8.6 vs.  
6.8 months) (66). This was reiterated in 22 nonrandomized 
studies, most of which showed improved survival for mCRC 
patients who underwent PTR (66). However, care is needed 
in interpreting these results as this was not the primary end 
point of the RCTs and the reasons for resection and non-
resection were not identified. The patients that underwent 
resection were possibly symptomatic and those that did not 
undergo resection may be asymptomatic, unresectable or 
poor operative candidates. These biases could explain the 
results noted above.

A prospective phase III trial by Kanemitsu and colleagues 
set to answer whether PTR plus chemotherapy was superior 
to chemotherapy alone in this population of asymptomatic 
unresectable mCRC patients. They found a similar OS in 
the PTR plus chemotherapy arm (25.9 months, 95% CI: 
19.9–31.5) to the chemotherapy alone arm (26.7 months, 
95% CI: 21.9–32.5), along with a similar PFS (10.4 months 
with 95% CI: 8.6–13.4 in the PTR plus chemotherapy arm, 
compared to 12.1 months with 95% CI: 9.4–13.2 in the 
chemotherapy alone arm) (67).

In summary, the recent JCOG1007 practice changing 
study by Kanemitsu et al. provide definitive data that PTR 
followed by chemotherapy does not show a survival benefit 
compared with chemotherapy alone for asymptomatic 
patients with mCRC. While we also await the results of the 
two ongoing RCTs on this subject (62,63), PTR does not 
appear to have a benefit in this patient population.

Perioperative care/enhanced recovery after 
surgery (ERAS)

ERAS or ‘fast-track’ pathways have been developed to 
accelerate post-surgical recovery. This multidisciplinary 
approach includes multiple pathway elements focusing 
on perioperative interventions including: preoperative 
education, anesthesia, minimally invasive surgical 
techniques to reduce stress, early discontinuation of 
epidural/spinal analgesia, a multimodal analgesic approach 
with goals to reduce narcotic requirements, balanced fluid 
therapy, prophylaxis of venous thromboembolism, early 
oral nutrition, avoidance of nasogastric tube and urinary 
catheter, prevention of bowel ileus, and early rehabilitation 
and mobilization utilizing physical therapy if needed (68).

This has been the topic of numerous RCTs and meta-
analysis of RCTs (69-84). The two meta-analysis were 
included as level Ia evidence in our review. Results 
indicate the efficacy of ERAS compared to conventional 
postoperative management for elective colon cancer 
surgery with shorter length of hospitalization and decreased 
morbidity without increased post-operative complications 
or readmissions to the hospital (69,70). The significant 
reduction in the incidence of overall complications is 
attributable to a decrease in non-surgical complications 
(cardiovascular, respiratory, urinary tract infections) with 
implementation of ERAS pathways (69,70). The LAFA trial 
(laparoscopy in combination with fast track multimodal 
management) has shown better outcomes in patients with 
colon cancer when using the ERAS pathway undergoing 
laparoscopic surgery compared to open (13). Increasingly, 
laparoscopic surgery is itself being considered an element 
of the ERAS pathway. A RCT detailed in the previous 
review showed that the routine use of nasogastric tube 
drainage was unnecessary (29). Since the last review, two 
RCTs have evaluated the utility of coffee and gum chewing 
on postoperative bowel recovery after left sided colorectal 
cancer resections (85,86). Postoperative gum chewing (three 
times a day) did not have an impact on bowel recovery 
but the study was likely underpowered (86). Decaffeinated 
coffee (three times a day) was associated with significantly 
quicker return of bowel function with no difference in 
length of stay compared to the groups that drank coffee 
with caffeine or water (85).

In summary, utilization of ERAS pathways for colon 
cancer patients has shown benefit (with a shorter length 
of hospitalization by 2–3 days as well as decreased 
morbidity), without harm and in fact, there was not shown 
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to be corresponding increase in the rates of readmission. 
Consideration of nationwide implementation of such 
pathways will likely improve the quality of care provided.

Adjuvant therapies

Adjuvant chemotherapy has been shown to have improved 
survival in colon patients with high-risk stage II and 
patients with stage III disease. In particular, adjuvant 
intravenous fluoropyrimidine (FP) for six months duration 
was well established as a standard. It was shown thereafter 
that capecitabine has a similar DFS as that achieved 
with infusional 5-fluorouracil (5-FU) (P<0.001), as well 
as that the addition of oxaliplatin to FP therapy (oral or 
intravenous) is superior to FP monotherapy with respect 
to DFS (87-89). Debate continues as to whether adjuvant 
therapy is beneficial for stage II patients. While several 
high-risk features are known to confer a worse survival and 
the benefit of adjuvant therapy remains proportional to the 
risk of recurrence, RCTs have largely been inadequately 
powered to detect a survival difference with adjuvant 
chemotherapy.

However, based on provocative data suggesting that 
circulating tumor DNA (ctDNA) might serve as a highly 
objective surrogate for minimum residual disease after 
surgery (90), the recently activated NRG-GI005 (COBRA) 
study is testing the role of ctDNA in adjuvant therapy 
decision making for low-risk stage II colon cancer patients 
(NCT04068103). The BESPOKE study examined the role 
of ctDNA in advanced solid tumors (of note, this did not 
include patients with colon cancer) and found that serial 
ctDNA levels correlated both with radiological response 
but also survival (91). A multi-center analysis (CRC-MRD 
Consortia) investigated ctDNA in 535 patients with early 
and advanced colorectal cancer, the vast majority (432 
patients, 81% of the cohort) being patients with colon 
cancer. They found that ctDNA correlated with disease 
status and also suggested that ctDNA be reliably checked 
six weeks post-surgery for MRD detection (92). A RCT to 
determine the incidence of ctDNA in patients with Stage 
II and III colorectal cancer pre-operatively and to correlate 
this with outcomes is currently recruiting, the results of 
which are eagerly anticipated (NCT04050345).

In the last few years, several additional RCTs and pooled 
analyses have verified the benefit of oxaliplatin as part of a 
FP-based adjuvant therapy backbone (93,94) and also tested 
the addition of biologic targeted therapies to adjuvant 
polychemotherapy, where it is known to be effective in 

the metastatic setting. These latter studies were critical 
to conduct given that irinotecan, an effective systemic 
agent in the metastatic setting, was shown in 3 RCTs to be 
ineffective or even detrimental when administered in the 
adjuvant setting (95-97).

Cetuximab (cmab) and bevacizumab (bev) are biologic-
targeted agents, both of which have improved outcomes 
when utilized in combination with chemotherapy in 
mCRC. These agents are monoclonal antibodies targeting 
the epidermal growth factor receptor (eGFR) (cmab) or 
the vascular endothelial growth factor (VEGF) (bev), 
respectively. Two RCTs tested whether the addition of 
cmab to standard FOLFOX adjuvant chemotherapy for 
resected stage III colon cancer improved outcomes (98,99). 
The US NCI-based N0147 study was amended to restrict 
eligibility to only patients with wild-type K-ras tumors 
but it terminated early after a second interim analysis 
demonstrated no benefit when adding cmab (98). Three-
year DFS for patients with wild-type K-ras was 71.5% with 
FOLFOX plus cmab and 74.6% with FOLFOX alone (HR 
1.21; 95% CI: 0.98–1.49; P=0.08), suggesting a trend toward 
harm. There were no subgroups that benefitted from cmab, 
with increased toxicity and greater detrimental differences in 
all outcomes in patients older than 70 (Table 1).

The addition of bev to adjuvant polychemotherapy 
was another clinically relevant and scientifically rational 
hypothesis to assess (100). The US NCI-based NSABP-C08 
study tested the addition of bev to FOLFOX6 in stage II 
(25%) and III patients (101). This RCT demonstrated that 
the addition of bev did not significantly improve 3-year 
DFS compared to FOLFOX alone (77.4% vs. 75.5%; HR 
0.89; 95% CI: 0.76 to 1.04; P=0.15).

For stage III completely resected colon cancer, the 
contemporary standard of care is 6 months of FP- and 
oxaliplatin-based adjuvant therapy. However, given 
the potential permanent neurotoxicity and rare deaths 
associated with such treatment, a worldwide attempt to 
reduce the duration of treatment (and associated toxicity) 
was recently undertaken. The global IDEA Study examined 
3 versus 6 months of FOLFOX or CAPOX (capecitabine 
and oxalipaltin) chemotherapy in a cohort of nearly 13,000 
completely resected stage III patients. Results gleaned 
include that in the low-risk group (60% of stage III 
patients), 3 months of CAPOX or FOLFOX is sufficient; 
while in the high-risk group (40% of stage III patients), 
CAPOX can be utilized for 3 months, while if FOLFOX 
is utilized, it should be continued for 6 months (102). 
These recommendations are based on these chemotherapy 
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schedules having decreased toxicities while having a similar 
5-year DFS and OS (103).

Postoperative surveillance schedules

Multiple RCTs have addressed the question of optimal 
postoperative surveillance schedule after resection of colon 
cancer (104-107) including a large RCT by Grossmann and 
colleagues (108), all of which compared intensive versus 
less intensive surveillance strategies to determine a survival 
benefit of early diagnosis of cancer recurrence. No study 
showed a survival advantage with an intensive surveillance 
approach compared to the less intensive approach.

Numerous large RCTs have been published on this 
topic, three of which are of prominence: the FACS trial, 
CEAWatch trial and GILDA trial (109-112). The large 
multicenter UK FACS (Follow-up After Colorectal Surgery) 
trial (110) randomly assigned patients after curative surgery 
to 1 of 4 groups: carcinoembryonic antigen (CEA) only, CT 
scan only, CEA + CT scan or minimal follow-up. Intensive 
imaging or CEA screening each provided an increased 
rate of curative intent surgical treatment compared with 
minimal follow-up, that only received testing if symptoms 
occurred, but no advantage was seen in the CEA and CT 
scan combination arm. No survival advantage was noted 
with any of the approaches.

The CEAwatch trial compared usual follow-up care 
to CEA measurements every two months, with imaging 
performed if tandem CEA increases were seen (111). 
The intensive CEA surveillance protocol resulted in 
the detection of more recurrences and also recurrences 

that could be treated with curative intent comparted to 
usual follow-up with the time to detection of recurrent 
disease being shorter (111). The most recent GILDA trial 
reiterated findings from multiple previous trials (109). 
Even though the intensive surveillance schedule was able to 
diagnose recurrence earlier (significant difference in DFS 
of 5.9 months favoring intensive surveillance), no benefit in 
OS or QOL was noted. A randomized phase III PRODIGE 
13 trial is ongoing and will compare 5-year OS after 
intensive radiological monitoring (abdominal ultrasound, 
chest/abdomen/pelvis CT, and CEA) with a lower intensity 
program (abdominal ultrasound and chest X-ray) in patients 
with resected stage II or III colon or rectal tumors (112).

In summary, the current NCCN surveillance guidelines 
model the CEA + CT proposed by the FACS trial, although 
based on the currently published RCTs, while there is 
improvement in DFS, there has not been shown to be an 
improvement in OS. We anticipate these recommendations 
will change in the future with more incorporation of ctDNA 
becoming more widely adopted.

Conclusions

For colon cancer, surgery remains the backbone of curative 
treatment with increasing utilization of laparoscopy. 
Minimally invasive surgery is associated with many short-
term benefits without worsening oncologic outcomes 
compared to an open approach. Use of endoscopic stents 
in the setting of an obstructed cancer continues to be an 
attractive option due to avoidance of a colostomy and a 
second procedure despite the risk of perforation, as it does 

Table 1 Adjuvant chemotherapy regimens for colon cancer

Name Regimen and dose Frequency

Mayo Clinic LV 20 mg/m2/d IV followed by 5-FU 425 mg/m2/d IV days 1–5 28 days

Roswell Park LV 500 mg/m2 IV followed by 5-FU 500 mg/m2 IV weekly ×6 8 weeks

Capecitabine 1,250 mg/m2 PO twice daily ×14 d 21 days

FOLFOX4 Oxaliplatin 85 mg/m2 IV on day 1 followed by LV 200 mg/m2/d IV on days 1 and 2 followed by 5-FU  
400 mg/m2/d IV on days 1 and 2 followed by 5-FU 600 mg/m2/d CIVI for 22 h on days 1 and 2

14 days

FOLFOX6 Oxaliplatin 85–100 mg/m2 IV on day 1 followed by LV 400 mg/m2/d on day 1 followed by 5-FU  
400 mg/m2/d IV on day 1 followed by 5-FU 2,400 mg/m2 CIVI for 46 h

14 days

FLOX LV 500 mg/m2 IV followed by 5-FU 500 mg/m2 IV on days 1, 8, 15, 22, 29, 36 and oxaliplatin 85 mg/m2 IV on 
days 1,15, and 29

8 weeks

CAPOX Oxaliplatin 100–130 mg/m2 IV on day 1, capecitabine 1,000 mg/m2 PO twice daily on days 1–14 21 days

LV, leucovorin; IV, intravenous; PO, oral; 5-FU, 5-fluorouracil; CIVI, continuous intravenous infusion.
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not negatively affect OS or DFS. Resection of the primary 
tumor in patients with stage IV disease should be limited to 
those with obstructive symptoms for whom a diversion or 
other less invasive procedure is not feasible. Implementation 
of ERAS pathways has led to shorter length of hospital 
stays and decreased morbidity without an increase in 
readmissions. Adjuvant FP with the addition of oxaliplatin 
for 6 months in patients with stage III as well as high-risk 
stage II colon cancer is associated with improved survival 
with data suggesting lower risk patients may only need  
3  months  of  poly  agent  chemotherapy  (CAPOX 
specifically). Oral capecitabine and infusional 5-FU offer 
a similar DFS in the adjuvant setting. Further RCTs 
are needed, including those ongoing, to bolster existing 
evidence as well as provide guidance on currently debated 
areas.
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