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The advances in surgical methods and preoperative chemoradio-
therapy (PCRT) over the past decades have paved the way to 
marked improvements in rectal cancer treatment. Surgical inno-
vations on total mesorectal excision (TME) have allowed for ana-
tomically sharp rectal dissection resulting in increased survival 
among patients with rectal cancer [1, 2]. PCRT reduced local re-
currence and improved overall survival, especially in locally ad-
vanced mid and low rectal cancer [2-4]. By shrinking tumor vol-
umes and suppressing micrometastasis, favorable clinical out-
comes, such as tumor down-staging and pathologic complete re-
sponse, were achieved [5, 6]. However, although multimodal 
treatments for locally advanced rectal cancers have decreased lo-
cal recurrence by approximately 5% to 10%, the risk for distant 
metastasis after PCRT and TME still exists [3]. 

The most common sites of recurrence among patients with lo-
cally advanced rectal cancer treated by PCRT with TME are as 
follows (in order of decreasing incidence): lung, liver, and locore-
gional lesions [7, 8]. The predominant recurrence in the lungs is 
likely due to the lymphatic pathway for systemic circulation via il-
iac vessels in the mid and low rectal cancer [9]. The analysis of 
Ikoma et al. [8] in the University of Texas MD Anderson Cancer 
Center has revealed that the median time to recurrence after 
PCRT and surgical resection was shorter (at P=0.001) in the liver 

(11.2 months) than that in the lung (18.2 months) and locore-
gional lesions (24.7 months). They concluded that salvage surgery 
can prolong survival in patients with lung or liver recurrence; 
however, it may not benefit patients with locoregional recurrence. 

Oh et al. [10] analyzed recurrence patterns of 2,215 patients with 
locally advanced mid and low rectal cancer treated with radical 
resection. The recurrence patterns of rectal cancer were consistent 
with those in previous reports. Early relapse within the first year 
after TME has occurred more often in patients treated by PCRT 
(vs. no PCRT) with the lung as a predominant site of recurrence. 
No significant difference was observed for local recurrence. Fur-
thermore, pathologic nodal metastases were significantly associ-
ated with early recurrence. Late recurrence over three years in pa-
tients treated using PCRT was not significantly different from 
those without PCRT. Similarly, Kim et al. [11] have also reported 
that the incidence of early recurrence of distant metastasis was 
higher in patients who received TME and neoadjuvant chemora-
diation than in those without PCRT. Tumor regression grade and 
yp node positivity were regarded as predictive factors for early re-
currence. Because early relapse within one year is related to poor 
survival and systemic treatment failure, shifting to neoadjuvant 
treatment has been required [12].

Current treatment guidelines still recommend adjuvant chemo-
therapy in patients with rectal cancer receiving PCRT and TME 
regardless of the final postoperative pathologic stage. Although it 
is expected that adjuvant chemotherapy prevents micrometastasis 
and reduces risks for early relapse and distant metastasis of locally 
advanced rectal cancer, the exact role of adjuvant chemotherapy is 
still unclear [3, 13]. The complete treatment efficacy of adjuvant 
chemotherapy on rectal cancer is hampered by poor compliance 
and increasing toxicities. In addition, the risk of distant metastasis 
from delaying surgical resection and variable treatment responses 
were considered as the drawback of PCRT. In these regards, total 
neoadjuvant therapy (TNT) has been suggested and approached 
by phase II or III clinical trials. 

TNT is a treatment composed of chemotherapy (including in-
duction or consolidation chemotherapy) and standard PCRT 
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prior to TME [14]. TNT has several merits compared with cur-
rent PCRT method. First, because surgery is done at the final step 
of the treatment process, compliance for chemotherapy, and pe-
riod for reversal of protective stoma after surgery can be im-
proved. Second, completion of all cycles of chemotherapy at full 
doses before surgery has potential advantages to decrease micro-
metastases and prevent disease progression. Third, TNT allows 
selection of patients who have good responses to TNT and utility 
of wait-and-see treatment with organ preservation. The results of 
ongoing trials for TNT are expected to answer the possibility of 
shifting treatment strategies to improve overall survival and pre-
vent early relapse of locally advanced rectal cancer after PCRT 
and TME. 
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