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Rectal cancer is a common cancer worldwide. According to the 
2017 cancer statistics in US, rectal cancer has become 3rd reason for 
new cases and 2nd reason for deaths in male patients and 3rd reason for 
death in female patients. There were an estimated 39,910 new cases in 
the United States in 2017 [1]. 

Locally advanced rectal cancer (LARC) consists of stage II (T3/4, 
node-negative, M0) and stage III (T3/4, node-positive, M0) rectal 
cancer. The rectal cancer located in the mid-low rectum (up to 12 cm 
from anal verge) was identified to penetrate through the muscle wall 
with or without nodal metastasis by imaging or pathological test (c/
pT3-4b, or c/pN1-2) but without distal metastases (M0). The risk of 
pelvic recurrence of rectal cancer (especially for LARC) is higher than 
colon cancer. And the local recurrence of rectal cancer could lead 
to a poor prognosis [2]. The high risk of locoregional recurrence is 
associated with the unique anatomy of rectum: close to pelvic organs 
and structures, absent a serosa surrounding the rectum, and difficult 
to obtain wide surgical margins at resection. The anatomy of rectum 
increases the technical difficulty, postoperative complication and local 
recurrence.

The treatment of LARC patients evolved from surgery alone 
to postoperative adjuvant therapy, to neoadjuvant chemoradiation 
therapy (chemoRT) followed by total mesorectal excision (TME) 
and postoperative adjuvant chemotherapy, and to total neoadjuvant 
therapy (TNT) followed by TME. Recent standard treatment for LARC 
consists of neoadjuvant chemoRT followed by TME and postoperative 
adjuvant chemotherapy. For adjuvant chemotherapy, according to the 
long-term results of ADORE trial, adjuvant FOLFOX (5-fluorouracil, 
oxaliplatin, leucovorin) prolonged disease free survival (DFS) than FL 
(5-fluorouracil, leucovorin) [3]. Preoperative radiation therapy (RT) led 
to less toxicities and increased compliance than postoperative RT. For 
preoperative RT, there are two major kinds of approaches: long-course 
RT (45-50 Gy in 25-28 fractions) and short-course RT (25Gy over 5 
days). Combined chemotherapy and long-course RT are recommended 
as primary neoadjuvant chemoRT approach in the US. TME is often 
performed at about six weeks after neoadjuvant chemoRT. This pattern 
did not achieve the benefit of long-term survival, which might be due to 
the delay and weak dose intensity of systematic chemotherapy. Another 
approach of short-course RT was assessed in several European studies 

[4,5]. The randomized clinical trials (RCTs) from Poland and Australian/
New Zealand demonstrated that no difference in local recurrence 
and overall survival (OS) between two approaches [6]. Furthermore, 
a randomized study that compared short-course RT followed by 3 
cycles of FOLFOX chemotherapy with long-course chemoRT revealed 
a higher pathologic complete response (pCR) in the short-course RT 
group [7]. A multicenter trial suggested that consolidation mFOLFOX6 
after short-course RT and lengthening the RT-to-TME increased the 
rates of pCR in LARC patients [8]. And the updated data of this trial 
suggested that consolidation mFOLFOX6 also improved the DFS [9]. 
These data suggested that short-course RT followed by double cytotoxic 
agents may be the proper approach to achieve pCR.

Neoadjuvant chemoRT followed by TME and adjuvant 
chemotherapy, as the primary recommended strategy, still has 
limitations in treating LARC patients. For one thing, the reduction 
of local recurrence did not convert to a longer OS. For another, the 
preservation of sphincter function remains an issue. According to the 
results of a Cochrane review of 6 RCTs, for LARC patients, neoadjuvant 
chemoRT reduced the risk of local recurrence, but did not improve OS, 
preserve sphincter function and reduce late toxicity.

To prolong OS and preserve sphincter function become the object 
of treating LARC patients. Considering the various neoadjuvant 
therapy patterns which are evaluated in the worldwide, TNT achieved 
the highest recommendation. TNT means all of the chemotherapy and 
radiation therapy were addressed prior to surgery. The data of studies 
showed that TNT possibly increased the rates of pCR and downstaging, 
facilitated resection, improved the compliance, minimized the length 
of time patients need an ileostomy, in-vivo assessed chemosensitivity 
and eradicated possible micrometastases through earlier introduction 
of systemic chemotherapy [10]. Furthermore, double cytotoxic 
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chemotherapy might be not enough to achieve pCR. And comparing 
with double cytotoxic chemotherapy, triple cytotoxic agents FOLFOXIRI 
(5-fluorouracil, oxaliplatin, leucovorin, irinotecan) increased ORR 
(objective response rate) for advanced or metastatic disease [11,12]. So 
triple cytotoxic agents FOLFOXIRI could be considered as neoadjuvant 
chemotherapy. The patients with remarkable downstaging may have the 
chance to achieve transanal local excision with a negative (> 3 mm) 
margin. Patients could also maintain anal sphincter function through 
transanal local excision. But transanal local excision is only appropriate 
for selected T1, N0 early stage cancers. In other conditions, the patients 
who did not meet the criteria of transanal local excision could also 
achieve sphincter preservation function through the creation of an 
anastomosis after TNT.

The aim of our clinical trial (NCT03484221) is to find the best 
strategy to prolong long-term survival and preserve sphincter function 
of LARC patients. We chose triple cytotoxic agents FOLFOXIRI as 
the neoadjuvant chemotherapy. We will evaluate the efficacy and 
safety of totally neoadjuvant FOLFOXIRI chemotherapy followed by 
short-course radiation and XELOX chemotherapy (capecitabine and 
oxaliplatin) prior to TME in the patients with LARC to achieve more 
pCR, longer survival and preserve sphincter function.

In this prospective study, 30 patients with LARC will be recruited. 
Firstly, 4 cycles of neoadjuvant FOLFOXIRI chemotherapy were 
administered. Subsequently, a short-course radiation therapy (5Gy*5) 
will be performed. After that, 4 cycles of XELOX chemotherapy will 
be administered followed by TME. PET-CT examination will be 
performed before and after the 4 cycles of neoadjuvant FOLFOXIRI 
chemotherapy to assess the SUVmax changes. In addition, the dynamic 
changes of circulating tumor DNA (ctDNA) in peripheral blood will 
be monitored at the PET-CT examination. In the course of treatment, 
safety evaluation will be carried out according to the standard of 
adverse reaction classification (CTCAE) 4.0. In this trial, we address 
4 cycles of neoadjuvant FOLFOXIRI chemotherapy to improve the 
local and systematic control. After FOLFOXIRI chemotherapy, we 
choose short-course RT rather than long-course RT to strengthen 
local control and shorten the delay of systematic therapy. Through 4 
cycles of XELOX chemotherapy prior to resection, we consolidate the 
efficacy of systematic therapy and increase the rates of pCR after RT by 
lengthening the RT-to-resection. The total treatment time will be about 
6 months, which is shorter than the presently standard therapy. Through 
TNT pattern, we aim to increase the rates of pCR and downstaging and 
improve the preservation of sphincter function. Through increasing 
systematic dose intensity (neoadjuvant FOLFOXIRI chemotherapy and 
consolidated XELOX chemotherapy after RT), we aim to improve OS 
and the preservation of sphincter function.

There is still limitation in our study protocol. Firstly, some patients 
could not tolerate FOLFOXIRI chemotherapy. We will select the 
appropriate patients according to the discussion of multidisciplinary 
team (MDT). Secondly, the patients with initial T3/4 LARC and a 
remarkable downstaging to T1 achieved the similar survival with the 
patients with initial T1 tumor. For these patients, consolidated XELOX 
chemotherapy after RT might be not necessary. So, the discussion of 
MDT is important for these patients. Thirdly, we acquire all the patients 
to address 4 cycles of XELOX chemotherapy before TME, but some 
patients may be adequate to achieve TME with sphincter preservation.

In conclusion, we launch a clinical trial to find the best strategy to 
prolong long-term survival and preserve sphincter function of LARC 
patients.
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