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Abstract
Background Although local excision (LE) after neoadjuvant treatment (NT) has achieved encouraging oncological outcomes 
in selected patients, radical surgery still remains the rule when unfavorable pathology occurs. However, there is a risk of 
undertreating patients not eligible for radical surgery. The aim of this study was to evaluate the outcomes of patients with 
pathological incomplete response (ypT2) in a multicentre cohort of patients undergoing LE after NT and to compare them 
with ypT0-is-1 rectal cancers.
Methods From 2010 to 2019, all patients who underwent LE after NT for rectal cancer were identified from five institu-
tional retrospective databases. After excluding 12 patients with ypT3 tumors, patients with ypT2 tumors were compared to 
patients with ypT0-is-1 tumors). The endpoints of the study were early postoperative and long-term oncological outcomes.
Results A total of 177 patients (132 males, 45 females, median age 70 [IQR 16] years) underwent LE following NT. There 
were 46 ypT2 patients (39 males, 7 females, median age 72 [IQR 18.25] years) and 119 ypT0-is-1 patients (83 males, 36 
females, median age 69 [IQR 15] years). Patients with pathological incomplete response (ypT2) were frailer than the ypT0-
is-1 patients (mean Charlson Comorbidity Index 6.15 ± 2.43 vs. 5.29 ± 1.99; p = 0.02) and there was a significant difference 
in the type of NT used for the two groups (long- course radiotherapy: 100 (84%) vs. 23 (63%), p = 0.006; short-course radio-
therapy: 19 (16%) vs. 17 (37%), p = 0.006). The postoperative rectal bleeding rate (13% vs. 1.7%; p = 0.008), readmission 
rate (10.9% vs. 0.8%; p = 0.008) and R1 resection rate (8.7% vs. 0; p = 0.008) was significantly higher in the ypT2 group. 
Recurrence rates were comparable between groups (5% vs. 13%; p = 0.15). Five-year overall survival was 91.3% and 94.9% 
in the ypT2 and ypT0-is-1 groups, respectively (p = 0.39), while 5-year cancer specific survival was 93.4% in the ypT2 
group and 94.9% in the ypT0-is-1 group (p = 0.70). No difference was found in terms of 5-year local recurrence free-survival 
(p = 0.18) and 5-year distant recurrence free-survival (p = 0.37).
Conclusions Patients with ypT2 tumors after NT and LE have a higher risk of late-onset rectal bleeding and positive resec-
tion margins than patients with complete or near complete response. However, long-term recurrence rates and survival seem 
comparable.

Keywords Local excision · Chemoradiotherapy · Rectal cancer · Transanal endoscopic microsurgery · Transanal minimally 
invasive surgery · Organ preservation

Introduction

Total mesorectal excision (TME) is the cornerstone for the 
surgical treatment of rectal cancer [1–3]. In order to improve 
local control of disease, neoadjuvant chemoradiotherapy has 
become the standard for locally advanced low-medium rectal 
tumors (T3-4 and/or N+) as it significantly reduces the rate 
of local recurrence compared to both adjuvant therapy and 
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optimal surgery alone [4–6]. However, postoperative com-
plications occur up to 50% of cases [7–9] with a significant 
negative impact on quality of life, bowel, urinary and sexual 
function, often including the need for a permanent stoma 
[10–15].

Local excision (LE) after neoadjuvant treatment (NT) 
is considered an organ preservation strategy that has dem-
onstrated satisfying oncological and functional outcomes 
[16–22]. In particular, the local recurrence rate is less than 
5% in patients with a pathologic major response (ypT0 and 
ypT1) and more than 95% do not have an ostomy with a 
preserved rectum [23]. Although some evidence suggests 
that LE after NT may be considered safe and effective in 
selected patients with complete or near complete pathologic 
response (ypT0-1), conservative management is usually not 
adequate for residual cancer invading the muscularis propria 
(ypT2) and a completion TME is required. However, com-
pletion TME after LE is performed in less than 30% of cases, 
resulting in a risk of undertreatment for many patients [24]. 
Despite unfavorable pathology, some patients may be con-
sidered not eligible for major surgery due to severe comor-
bidities, and others may refuse a permanent colostomy when 
scheduled for abdominoperineal resection (APR).

Therefore, the aim of this study was to evaluate clinical 
outcomes of patients with unfavorable pathology (ypT2). 
Considering a full-thickness excision up to perirectal fat and 
a safe margin of 1 cm from the lesion as conservative treat-
ment, the residual tumor within the bowel wall is ideally 
removed in ypT2 cancers. Although a 20% of risk of positive 
mesorectal lymph nodes in ypT2 patients was reported [25, 
26], we hypothesized that their long-term outcomes were 
similar to those of ypT0-1 patients. If confirmed, conserva-
tive treatment may have a role even in ypT2 patients who 
may benefit from an organ-preservation strategy.

Materials and methods

From 2010 to 2019, all patients who underwent LE after 
NT for rectal cancer were identified from five institutional 
retrospective databases. Two of five centers were consid-
ered high-volume centers for rectal cancer surgery and 
they were experienced in organ preservation. Preoperative 
workup included medical history, physical examination with 
digital rectal examination, colonoscopy with biopsy to his-
tologically confirm rectal cancer. Pelvic magnetic resonance 
imaging (MRI) and endoscopic ultrasound were performed 
for radiological evaluation before NT. Computer tomogra-
phy (CT) scan was performed to detect distant metastases. 
Long-course radiotherapy (RT) or short-course RT was 
administered based on tumor stage. Fluoropyrimidine-based 
chemotherapy was administered concomitantly with RT at 
a total dose of 50.4 Gy given in 28 fractions of 1.8 Gy each 

(long course RT). Short course RT consisted of 5 Gy daily 
for 5 days without chemotherapy. Re-evaluation of patients 
after preoperative therapy was performed by clinical exami-
nation using digital rectal examination, proctoscopy, MRI 
and ultrasound as imaging 8 weeks after NT.

Surgical strategy was discussed by a multidisciplinary 
team and with patients. Transanal LE was chosen as treat-
ment in the cases of complete clinical response and for any 
reason including patients deemed not eligible for major sur-
gery, who refused radical surgery or who refused permanent 
colostomy when APR was required. APR was indicated for 
tumors that involved the anal sphincter or the levator mus-
cles and in cases of unacceptable sphincter function. Com-
plete clinical response was defined as the absence of any 
irregularity, mass, ulceration, or stenosis (including meta-
static lymph nodes) during clinical rectal examination or the 
presence of endoluminal scars and telangiectasias. Informed 
consent was obtained from all patients.

Full-thickness rectal wall excision was performed by 
transanal endoscopy microsurgery (TEM) or transanal 
minimally invasive surgery (TAMIS) platforms or by con-
ventional transanal excision (TAE) between 8 and 12 weeks 
after NT. The rectal wall defect was left open or sutured 
according to the surgeon's preference.

Demographic and preoperative clinical characteristics 
(age, sex, body mass index (BMI), Charlson comorbidity 
index (CCI), American Society of Anesthesiologists (ASA) 
class, NT type, tumor location), surgical and pathological 
features (transanal procedure, pTNM classification, margin 
involvement), postoperative complication and readmission 
rates associated with long-term oncologic outcomes, were 
obtained from the database of each hospital. Subsequently, 
all data were anonymized and recorded in a single compre-
hensive database.

Local recurrence was defined as endoluminal recurrent 
disease or within mesorectal fat. In cases of suspicion, a 
pelvic MRI and an endoscopic assessment were performed. 
A pathological diagnosis was obtained by biopsy. Distant 
recurrence included liver or lung metastases or nodal metas-
tasis beyond the regional nodes. In these cases, imaging was 
always performed.

The pathology report included complete responses (ypT0) 
defined as absence of viable tumor cells detected in the 
surgical specimen or near complete/incomplete response 
(ypTis-1/ypT2-3) based on residual tumor infiltration. 
Patients were followed up every 3–6 months for the first 
2 years after surgery and then every 6 months for a total of 
5 years. CT scans of the chest, abdomen, and pelvis; serum 
markers; and colonoscopy were performed according to the 
guidelines.

Outcomes of ypT2 patients for whom LE after NT was 
not considered curative and completion TME required were 
compared with outcome of ypT0-is-1 patients. This study 
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was reported according to the Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE) 
guidelines [27].

Statistical analysis

Data were analysed using the Statistical Package for Social 
Sciences (SPSS software v.15.0, Chicago IL,USA) for Win-
dows and StatsDirect statistical software (version 3.0). The 
descriptive statistics used included determination of mean 
values and standard deviation (SD) of the continuous vari-
ables, and of percentages and proportions of the categori-
cal variables. Statistical analysis was performed using X2, 
Student’s t test and Mann–Whitney U test, when indicated. 
The probability of 5-year survival for each group (ypT0-Tis-
T1 vs. ypT2) was also calculated using the Kaplan–Meier 
method and the curves obtained were compared using the 
log-rank. Results were considered statistically significant 
when p < 0.05.

Results

From 2010 to 2019 a total of 177 patients (132 males, 45 
females, median age 70 [IQR 16] years) underwent LE 
following NT. There were 46 ypT2 patients (39 males, 7 
females, median age 72 [IQR 18.25] years) and 119 ypT0-
is-1 patients (83 males, 36 females, median age 69 [IQR 15] 
years). Associated comorbidities resulted in a mean CCI of 
5.29 (± 1.99) and 68 patients (38.4%) were considered ASA 
3–4. Cancer was localized in the lower or middle rectum in 
170 patients (96%) (up to 10 cm from the anal verge). Pre-
operative stage according to the TNM staging system was as 
follows: T1 in 6 (3.4%), T2 in 50 (28.2%), T3 in 117 (66.1%), 
T4 in 4 (2.3%) and N+ in 70 (39.5%) patients. Most patients 
received long-course RT (140 patients, 79.1%) rather than 
short-course RT (37 patients, 20.9%). LE was performed 
using a minimally invasive approach in 106 (59.9%) (TEM) 
and 46 (26%) (TAMIS) patients, conventional TAE in the 
remaining 25 (14.1%). After surgery, a pathological com-
plete or near complete response (ypT0-is-1) was achieved 
in 119 patients (67.2%), ypT2 in 46 (26%) and ypT3 in 12 
(6.7%).

Comparative outcomes of ypT0‑is‑1 vs. ypT2

After excluding 12 ypT3 tumors, the remaining 46 patients 
with incomplete pathological response (ypT2) were com-
pared with 119 ypT0-is-1 patients. As regards baseline char-
acteristics and interventions, the ypT2 group had a higher 
CCI (p = 0.02). Additionally, 100 (84%) and 29 patients 
(63%) received long course RT in ypT0-is-1 and ypT2 
group, respectively (p = 0.006); while short course RT was 

used significantly less often in the ypT0-is-1 group than in 
the ypT2 group (16% vs. 37%; p = 0.006) (Table 1).

There was a significantly higher postoperative bleeding 
rate in the ypT2 group (13% vs. 1.7%, p = 0.008). In con-
trast, overall and specific postoperative complication rates in 
terms suture line dehiscence, and rectal abscess were simi-
lar between the two groups, as was length of hospital stay 
(p > 0.05). Moreover, the ypT2 group had a higher readmis-
sion rate (10.9% vs. 0.8%; p = 0.008), due to rectal bleeding 
in all cases (Table 2).

Although resection margin after LE was involved (R1) in 
8.7% of cases in ypT2 patients and never in the comparative 
group (p = 0.008), no difference in local or distant recur-
rence and salvage TME rate was reported (local recurrence: 
3.4% vs. 8.7%; p = 0.30—distant recurrence: 1.7% vs. 4.3%; 
p = 0.66). Three ypT2 patients who did not have local recur-
rence underwent TME after LE.

Overall, ten patients had recurrences. Of these, two 
patients had both local recurrence and distant recur-
rence in the ypT2 group. The mean time to recurrence 
was 19.5 ± 12.67  months in ypT0-Tis-T1 group vs. 
18 ± 24 months in ypT2 group (p = 0.89). Characteristics of 

Table 1  Baseline patients and tumor characteristics

BMI body mass index, ASA American Society of Anesthesiologists, 
IQR interquartile range

ypT0-Tis-T1
n = 119 (%)

ypT2
n = 46 (%)

p value

Sex
M 83 (69.7) 39 (84.8%) 0.07
F 36 (30.3) 7 (15.2%) 0.07
Age, years, median (IQR) 69 (15) 72 (18.25) 0.24
BMI (kg/m2) mean ± SD 25.31 ± 3.75 24.99 ± 3.72 0.62
ASA class
1–2 78 (65.5) 23 (50) 0.09
3–4 41 (34.5) 23 (50) 0.09
Charlson Comorbidity Index 5.29 ± 1.99 6.15 ± 2.43 0.02
Distance from anal verge (cm)
Mean ± SD 6.15 ± 2.74 6.16 ± 2.22 0.98
< 5 cm 32 (26.9) 9 (19.6) 0.43
5–10 cm 80 (67.2) 37 (80.4) 0.13
> 10 cm 7 (5.9) 0 (0) 0.2
c Stage
T1 5 (4.2) 1 (2.2) 0.87
T2 36 (30.3) 11 (23.9) 0.53
T3 77 (64.7) 31 (67.4) 0.88
T4 1 (0.8) 3 (6.5) 0.12
N+ 45 (37.8) 22 (47.8) 0.32
Neoadjuvant treatment
Long course RT 100 (84) 29 (63) 0.006
Short course RT 19 (16) 17 (37) 0.006
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patients developing tumor relapse are shown in Table 3. At 
the time of follow- up, 5-year overall survival was 94.9% 
and 91.3% in the ypT0-is-1 and ypT2 group, respectively 
(p = 0.39) (Fig. 1A), while 5-year cancer specific survival 
was 94.9% and 93.4% in the ypT0-is-1 and ypT2 group, 
respectively (p = 0.70) (Fig. 1B). Moreover, the 5-year local 
recurrence free-survival was 96.6% and 91.3% in the ypT0-
is-1 and 91.3% in the ypT2 group (p = 0.18) (Fig. 2A), while 
5-year distant recurrence free-survival was 98.3% in the 
ypT0-is-1 and 95.6% in the ypT2 group (p = 0.37) (Fig. 2B).

Discussion

We investigated differences between ypT0-is-1 and ypT2 
rectal tumors after NT and LE from a multicenter cohort of 
patients to assess early postoperative and long-term onco-
logical outcomes. Patients with pathological incomplete 
response (ypT2) were frailer and more received short course 
RT than the ypT0-is-1 group. Postoperative rectal bleeding, 
readmission rate and R1 resection rate were significantly 
higher in the ypT2 group. Despite unfavorable pathology 
after NT and LE, no significant differences in long-term 
oncological outcomes between ypT0-is-1 and ypT2 patients 
were observed.

Patients with adverse pathology following NT and LE 
usually undergo completion TME. However, a significant 
number of patients fail to undergo this completion sur-
gery [20]. Data from Dutch Colorectal Audit (DCRA) [24] 
showed more than 50% of all patients who underwent LE for 

rectal cancer had an indication for completion TME based 
on histopathologic characteristics but completion TME was 
performed in only around one third of this group. Even con-
sidering pT ≥ 2 stage after LE alone, 62% of patients failed 
to undergo completion TME. When we investigated the out-
comes of this group of potentially undertreated patients we 
observed that the use of short course RT was significantly 
greater in the ypT2 group (p = 0.006), and the use of long-
course RT was significantly greater in the ypT0-is-1 group 
(p = 0.006). This is in line with a major downstaging effect 
of long course RT. In fact, in the TROG 01.04 trial [28] 15% 
of patients had a pathologic complete response (ypT0) after 
long-course RT compared with 1% following short-course 
RT. Similarly, in a Polish trial [29], comparing NT (50·4 Gy 
plus 5-fluorouracil and leucovorin) and short-course RT, 
ypT0 rate was 16.1% and 0.7%, respectively. However, the 
downstaging effect of short-course RT may also depend on 
time to surgery [30].

Our study demonstrated poor early outcomes for ypT2 
patients in terms of readmission rate and R1 status. Rec-
tal bleeding was the cause of rehospitalization in all cases 
(10.9% in ypT2 group). This is consistent with other studies 
describing rectal bleeding as the most frequent complica-
tion, with rates ranging from 14% [32] and 27% [33]with 
TEM and 9% with TAMIS [34]. Our findings indicate that 
tumors with incomplete pathological response have a higher 
risk of postoperative bleeding and require careful hemostasis 
during surgery. Although there may be more bleeding com-
plications in open than closed defects after full-thickness 
excision [35], we were unable to investigate this issue in our 

Table 2  Postoperative outcomes

TME total mesorectal excision

ypT0-Tis-T1
n = 119 (%)

ypT2
n = 46 (%)

p value

Postoperative complications
Bleeding 2 (1.7) 6 (13) 0.008
Suture line dehiscence 4 (3.4) 2 (4.3) 0.87
Rectal abscess 5 (4.2) 1 (2.2) 0.87
Overall complications 11 (9.2) 9 (10.9) 0.12
Length of hospital stay (days), mean + SD 4.19 ± 2.68 4.11 ± 2.79 0.86
30-day readmission 1 (0.8) 5 (10.9) 0.008
Resection margin
R1 0 (0) 4 (8.7) 0.008
Relapse
Overall patients with relapse 6 (5) 4 (8.7) 0.6
Overall (local + systemic) 6 (5) 6 (13) 0.15
Local 4 (3.4) 4 (8.7) 0.30
Systemic 2 (1.7) 2 (4.3) 0.66
Salvage TME 3 (2.5) 3 (6.5) 0.44
Overall mortality rate 6 (5) 5 (10.9) 0.31
Length of follow-up (months) Mean ± SD 71.29 ± 34.52 61.56 ± 41.86 0.13
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series. Dimensions [36], malignant disease [32] and lateral 
position of the tumor [37] were identified as risk factors for 
postoperative bleeding after LE. A correlation with tumor 
stage was not demonstrated. We hypothesize that there is 
more tumor cell-induced angiogenesis in tumors invading 
the muscularis after NT. Alternatively it could be that the 
macroscopic appearance or the size of the ypT2 tumors 
could lead to a wider excision of the rectal wall in order to 
obtain negative margins. The macroscopic appearance or the 
size of the ypT2 tumors could lead to a wider excision of the 
rectal wall to obtain negative margins.

Another difference between groups was the R1 resection 
rate. This was significantly higher in the ypT2 patient group 
(8.7%). Data from a pooled incidence analysis involving five 
studies [38] demonstrated a margin positivity rate of 10% 
(3–24%) after TEM. In the context of ypT2 tumors after LE, 
our findings are consistent with those of Yang et al. [39] who 
reported a R1 rate of 12.5%. An R1 resection usually indi-
cates further surgery to reduce the risk of local recurrence. 
However, no patient with local or distant recurrence had a 
positive resection margin in our series (Table 3).

We observed health-related quality of life to be 
unchanged from baseline, with improved emotional well-
being in patients treated with LE and NT. This is consistent 
with that observed after long-term follow up in the CARTS 
study [18]. Consistent with maintained quality of life in 
this group is data on anorectal function from the ACOSOG 
Z6041 [40]. Results confirmed acceptable outcomes after 
organ-preserving treatment. Outcomes related to quality of 
life and bowel function are discordant when local excision 
and radical resection are compared [21, 41] Encouraging 
results have been obtained from several other studies regard-
ing the benefits of a rectal-preservation strategy [16–19, 22, 
42, 43].

Few studies have specifically assessed the outcomes of 
ypT2 tumors after LE [26, 39]. We reported a 8.7% local 
recurrence rate in the ypT2 group which is twice the rate 
reported in ACOSOG Z6041 trial [17] (4.1%). This differ-
ence may be related to the inclusion criteria of the ACO-
SOG study involving only cT2N0 cancers and, we observed 
a lower local recurrence rate than most of the remaining lit-
erature. Unfavorable pathology such as ypT2 correlates with 
approximately 20% of local recurrence [44]. Several patient 
or primary tumor-related factors, therapeutic and surgical 
aspects contribute to local recurrence after NT and LE and 
should be taken into consideration [44].

Our findings may be used to counsel patients with incom-
plete response who are not eligible for radical surgery or 
refuse a permanent stoma or major surgery. However, this 
study has some limitations. The retrospective nature and 
potential selection bias make it impossible to draw firm 
conclusions about NT and LE as definitive treatment for 
ypT2. More frail patients with a higher CCI and less use of Ta
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long course RT in the ypT2 group may have had effects on 
survival and oncological outcomes. Conversely, selection of 
patients with a good clinical response may have positively 

affected observed local recurrence rates. Additionally, sev-
eral variables influencing local recurrence such as tumour 
grade, as well as lymphovascular and perineural invasion 

Fig. 1  a Kaplan–Meier curve for 5-year survival b Kaplan–Meier curve for 5-year cancer-specific survival

Fig. 2  a Kaplan–Meier curve for 5-year local recurrence free-survival b Kaplan–Meier curve for 5-year distant recurrence free-survival
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were not considered. Therefore, further prospective studies 
are warranted, despite the difficulty of randomly assigning 
patients in the setting of organ-preservation strategies.

Conclusions

Patients with ypT2 tumors after NT and LE have a higher 
risk of late-onset rectal bleeding and positive resection mar-
gins than patients with complete or near complete response. 
However, long-term recurrence rates and survival are 
comparable.

Funding Open access funding provided by Università degli Studi di 
Napoli Federico II within the CRUI-CARE Agreement. This research 
received no funding.

Declarations 

Conflict of interest The authors declare no conflict of interest.

Ethical approval Approval of the institutional review committee was 
not required because the data of the present study were collected during 
routine clinical practice.

Informed consent Each patient signed an informed consent for the 
surgical procedure and approved the use of their data by third parties.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Heald RJ, Husband EM, Ryall RD (1982) The mesorectum in 
rectal cancer surgery–the clue to pelvic recurrence? Br J Surg 
69(10):613–616. https:// doi. org/ 10. 1002/ bjs. 18006 91019

 2. Heald RJ, Ryall RD (1986) Recurrence and survival after total 
mesorectal excision for rectal cancer. Lancet 1(8496):1479–1482. 
https:// doi. org/ 10. 1016/ s0140- 6736(86) 91510-2

 3. Heald RJ (1988) The “Holy Plane” of rectal surgery. J R Soc Med 
81(9):503–508

 4. Kapiteijn E, Marijnen CA, Nagtegaal ID, Putter H, Steup WH, 
Wiggers T, Rutten HJ, Pahlman L, Glimelius B, van Krieken JH, 
Leer JW, van de Velde CJ, Dutch Colorectal Cancer Group (2001) 
Preoperative radiotherapy combined with total mesorectal exci-
sion for resectable rectal cancer. N Engl J Med 345(9):638–646

 5. van Gijn W, Marijnen CA, Nagtegaal ID, Kranenbarg EM, Put-
ter H, Wiggers T, Rutten HJ, Påhlman L, Glimelius B, van de 
Velde CJ, Dutch Colorectal Cancer Group (2011) Preoperative 

radiotherapy combined with total mesorectal excision for resect-
able rectal cancer: 12-year follow-up of the multicentre, ran-
domised controlled TME trial. Lancet Oncol 12(6):575–582. 
https:// doi. org/ 10. 1016/ S1470- 2045(11) 70097-3 (Epub 2011 
May 17)

 6. Sauer R, Liersch T, Merkel S, Fietkau R, Hohenberger W, Hess C, 
Becker H, Raab HR, Villanueva MT, Witzigmann H, Wittekind C, 
Beissbarth T, Rödel C (2012) Preoperative versus postoperative 
chemoradiotherapy for locally advanced rectal cancer: results of 
the German CAO/ARO/AIO-94 randomized phase III trial after 
a median follow-up of 11 years. J Clin Oncol 30(16):1926–1933. 
https:// doi. org/ 10. 1200/ JCO. 2011. 40. 1836 (Epub 2012 Apr 23)

 7. Law WL, Chu KW (2004) Anterior resection for rectal cancer 
with mesorectal excision: a prospective evaluation of 622 patients. 
Ann Surg 240(2):260–268. https:// doi. org/ 10. 1097/ 01. sla. 00001 
33185. 23514. 32

 8. Peltrini R, Imperatore N, Carannante F, Cuccurullo D, Capolupo 
GT, Bracale U, Caricato M, Corcione F (2021) Age and comor-
bidities do not affect short-term outcomes after laparoscopic rectal 
cancer resection in elderly patients. A multi-institutional cohort 
study in 287 patients. Updates Surg. 73(2):527–537. https:// doi. 
org/ 10. 1007/ s13304- 021- 00990-z (Epub 2021 Feb 14)

 9. Paun BC, Cassie S, MacLean AR, Dixon E, Buie WD (2010) 
Postoperative complications following surgery for rectal cancer. 
Ann Surg 251(5):807–818. https:// doi. org/ 10. 1097/ SLA. 0b013 
e3181 dae4ed

 10. Bleier JI, Maykel JA (2013) Outcomes following proctectomy. 
Surg Clin N Am 93(1):89–106. https:// doi. org/ 10. 1016/j. suc. 2012. 
09. 012 (Epub 2012 Oct 30)

 11. Engel J, Kerr J, Schlesinger-Raab A, Eckel R, Sauer H, Hölzel D 
(2003) Quality of life in rectal cancer patients: a four-year pro-
spective study. Ann Surg 238(2):203–213. https:// doi. org/ 10. 1097/ 
01. sla. 00000 80823. 38569. b0

 12. Hendren SK, O’Connor BI, Liu M, Asano T, Cohen Z, Swallow 
CJ, Macrae HM, Gryfe R, McLeod RS (2005) Prevalence of male 
and female sexual dysfunction is high following surgery for rectal 
cancer. Ann Surg 242(2):212–223. https:// doi. org/ 10. 1097/ 01. sla. 
00001 71299. 43954. ce

 13. Lange MM, van de Velde CJ (2011) Urinary and sexual dys-
function after rectal cancer treatment. Nat Rev Urol 8(1):51–57. 
https:// doi. org/ 10. 1038/ nrurol. 2010. 206 (Epub 2010 Dec 7)

 14. Wallner C, Lange MM, Bonsing BA, Maas CP, Wallace CN, Dab-
hoiwala NF, Rutten HJ, Lamers WH, Deruiter MC, van de Velde 
CJ, Cooperative Clinical Investigators of the Dutch Total Meso-
rectal Excision Trial (2008) Causes of fecal and urinary inconti-
nence after total mesorectal excision for rectal cancer based on 
cadaveric surgery: a study from the Cooperative Clinical Inves-
tigators of the Dutch total mesorectal excision trial. J Clin Oncol 
26(27):4466–4472. https:// doi. org/ 10. 1200/ JCO. 2008. 17. 3062

 15. Celerier B, Denost Q, Van Geluwe B, Pontallier A, Rullier E 
(2016) The risk of definitive stoma formation at 10 years after 
low and ultralow anterior resection for rectal cancer. Colorectal 
Dis 18(1):59–66. https:// doi. org/ 10. 1111/ codi. 13124

 16. Lezoche E, Baldarelli M, Lezoche G, Paganini AM, Gesuita R, 
Guerrieri M (2012) Randomized clinical trial of endoluminal 
locoregional resection versus laparoscopic total mesorectal exci-
sion for T2 rectal cancer after neoadjuvant therapy. Br J Surg 
99(9):1211–1218. https:// doi. org/ 10. 1002/ bjs. 8821

 17. Garcia-Aguilar J, Renfro LA, Chow OS, Shi Q, Carrero XW, 
Lynn PB, Thomas CR Jr, Chan E, Cataldo PA, Marcet JE, Medich 
DS, Johnson CS, Oommen SC, Wolff BG, Pigazzi A, McNevin 
SM, Pons RK, Bleday R (2015) Organ preservation for clinical 
T2N0 distal rectal cancer using neoadjuvant chemoradiotherapy 
and local excision (ACOSOG Z6041): results of an open-label, 
single-arm, multi-institutional, phase 2 trial. Lancet Oncol 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/bjs.1800691019
https://doi.org/10.1016/s0140-6736(86)91510-2
https://doi.org/10.1016/S1470-2045(11)70097-3
https://doi.org/10.1200/JCO.2011.40.1836
https://doi.org/10.1097/01.sla.0000133185.23514.32
https://doi.org/10.1097/01.sla.0000133185.23514.32
https://doi.org/10.1007/s13304-021-00990-z
https://doi.org/10.1007/s13304-021-00990-z
https://doi.org/10.1097/SLA.0b013e3181dae4ed
https://doi.org/10.1097/SLA.0b013e3181dae4ed
https://doi.org/10.1016/j.suc.2012.09.012
https://doi.org/10.1016/j.suc.2012.09.012
https://doi.org/10.1097/01.sla.0000080823.38569.b0
https://doi.org/10.1097/01.sla.0000080823.38569.b0
https://doi.org/10.1097/01.sla.0000171299.43954.ce
https://doi.org/10.1097/01.sla.0000171299.43954.ce
https://doi.org/10.1038/nrurol.2010.206
https://doi.org/10.1200/JCO.2008.17.3062
https://doi.org/10.1111/codi.13124
https://doi.org/10.1002/bjs.8821


60 Techniques in Coloproctology (2023) 27:53–61

1 3

16(15):1537–1546. https:// doi. org/ 10. 1016/ S1470- 2045(15) 
00215-6 (Epub 2015 Oct 22)

 18. Stijns RCH, de Graaf EJR, Punt CJA, Nagtegaal ID, Nuyttens 
JJME, van Meerten E, Tanis PJ, de Hingh IHJT, van der Schell-
ing GP, Acherman Y, Leijtens JWA, Bremers AJA, Beets GL, 
Hoff C, Verhoef C, Marijnen CAM, de Wilt JHW, CARTS Study 
Group (2019) Long-term oncological and functional outcomes 
of chemoradiotherapy followed by organ-sparing transanal endo-
scopic microsurgery for distal rectal cancer: the CARTS study. 
JAMA Surg 154(1):47–54. https:// doi. org/ 10. 1001/ jamas urg. 2018. 
3752

 19. Rullier E, Vendrely V, Asselineau J, Rouanet P, Tuech JJ, Valverde 
A, de Chaisemartin C, Rivoire M, Trilling B, Jafari M, Portier 
G, Meunier B, Sieleznieff I, Bertrand M, Marchal F, Dubois 
A, Pocard M, Rullier A, Smith D, Frulio N, Frison E, Denost 
Q (2020) Organ preservation with chemoradiotherapy plus local 
excision for rectal cancer: 5-year results of the GRECCAR 2 ran-
domised trial. Lancet Gastroenterol Hepatol 5(5):465–474. https:// 
doi. org/ 10. 1016/ S2468- 1253(19) 30410-8 (Epub 2020 Feb 7)

 20. Peltrini R, Sacco M, Luglio G, Bucci L (2020) Local excision fol-
lowing chemoradiotherapy in T2–T3 rectal cancer: current status 
and critical appraisal. Updates Surg 72(1):29–37. https:// doi. org/ 
10. 1007/ s13304- 019- 00689-2 (Epub 2019 Oct 16)

 21. Pucciarelli S, Giandomenico F, De Paoli A, Gavaruzzi T, Lotto L, 
Mantello G, Barba C, Zotti P, Flora S, Del Bianco P (2017) Bowel 
function and quality of life after local excision or total mesorectal 
excision following chemoradiotherapy for rectal cancer. Br J Surg 
104(1):138–147. https:// doi. org/ 10. 1002/ bjs. 10318 (Epub 2016 
Oct 5)

 22. Rega D, Pace U, Niglio A, Scala D, Sassaroli C, Delrio P (2016) 
TAMIS for rectal tumors: advancements of a new approach. 
Updates Surg. 68(1):93–97. https:// doi. org/ 10. 1007/ s13304- 016- 
0362-3 (Epub 2016 Apr 6)

 23. D’Alimonte L, Bao QR, Spolverato G, Capelli G, Del Bianco P, 
Albertoni L, De Paoli A, Guerrieri M, Mantello G, Gambacorta 
MA, Canzonieri V, Valentini V, Coco C, Pucciarelli S (2021) 
Long-term outcomes of local excision following neoadjuvant 
chemoradiotherapy for locally advanced rectal cancer. Ann Surg 
Oncol 28(5):2801–2808. https:// doi. org/ 10. 1245/ s10434- 020- 
09243-6 (Epub 2020 Oct 30. Erratum in: Ann Surg Oncol. 
2021 Jan 5)

 24. van Groningen JT, van Hagen P, Tollenaar RAEM, Tuynman JB, 
de Mheen PJM, Doornebosch PG, Tanis PJ, de Graaf EJR, Audit 
DC (2018) Evaluation of a completion total mesorectal excision 
in patients after local excision of rectal cancer: a word of caution. 
J Natl Compr Canc Netw 16(7):822–828. https:// doi. org/ 10. 6004/ 
jnccn. 2018. 7026

 25. Park IJ, You YN, Skibber JM, Rodriguez-Bigas MA, Feig B, 
Nguyen S, Hu CY, Chang GJ (2013) Comparative analysis of 
lymph node metastases in patients with ypT0-2 rectal cancers after 
neoadjuvant chemoradiotherapy. Dis Colon Rectum 56(2):135–
141. https:// doi. org/ 10. 1097/ DCR. 0b013 e3182 78ff8a

 26. Perez RO, Habr-Gama A, Proscurshim I, Campos FG, Kiss D, 
Gama-Rodrigues J, Cecconello I (2007) Local excision for ypT2 
rectal cancer–much ado about something. J Gastrointest Surg 
11(11):1431–1438. https:// doi. org/ 10. 1007/ s11605- 007- 0271-3 
(discussion 1438–40, Epub 2007 Sep 6)

 27. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Van-
denbroucke JP, Initiative STROBE (2008) The Strengthening the 
Reporting of Observational Studies in Epidemiology (STROBE) 
statement: guidelines for reporting observational studies. J Clin 
Epidemiol 61(4):344–349. https:// doi. org/ 10. 1016/j. jclin epi. 2007. 
11. 008

 28. Ngan SY, Burmeister B, Fisher RJ, Solomon M, Goldstein D, 
Joseph D, Ackland SP, Schache D, McClure B, McLachlan SA, 

McKendrick J, Leong T, Hartopeanu C, Zalcberg J, Mackay J 
(2012) Randomized trial of short-course radiotherapy versus 
long-course chemoradiation comparing rates of local recurrence 
in patients with T3 rectal cancer: Trans-Tasman Radiation Oncol-
ogy Group trial 01.04. J Clin Oncol 30(31):3827–3833. https:// 
doi. org/ 10. 1200/ JCO. 2012. 42. 9597 (Epub 2012 Sep 24. Erra-
tum in: J Clin Oncol. 2013 Jan 20;31(3):399)

 29. Bujko K, Nowacki MP, Nasierowska-Guttmejer A, Michalski W, 
Bebenek M, Kryj M (2006) Long-term results of a randomized 
trial comparing preoperative short-course radiotherapy with pre-
operative conventionally fractionated chemoradiation for rectal 
cancer. Br J Surg 93(10):1215–1223. https:// doi. org/ 10. 1002/ bjs. 
5506

 30. Rega D, Pecori B, Scala D, Avallone A, Pace U, Petrillo A, Aloj L, 
Tatangelo F, Delrio P (2016) Evaluation of tumor response after 
short-course radiotherapy and delayed surgery for rectal cancer. 
PLoS ONE 11(8):e0160732. https:// doi. org/ 10. 1371/ journ al. pone. 
01607 32

 31. Lee L, Edwards K, Hunter IA, Hartley JE, Atallah SB, Albert MR, 
Hill J, Monson JR (2017) Quality of local excision for rectal neo-
plasms using transanal endoscopic microsurgery versus transanal 
minimally invasive surgery: a multi-institutional matched analysis. 
Dis Colon Rectum 60(9):928–935. https:// doi. org/ 10. 1097/ DCR. 
00000 00000 000884

 32. Restivo A, Zorcolo L, D’Alia G, Cocco F, Cossu A, Scintu F, 
Casula G (2016) Risk of complications and long-term functional 
alterations after local excision of rectal tumors with transanal 
endoscopic microsurgery (TEM). Int J Colorectal Dis 31(2):257–
266. https:// doi. org/ 10. 1007/ s00384- 015- 2371-y (Epub 2015 Aug 
23)

 33. Barendse RM, Dijkgraaf MG, Rolf UR, Bijnen AB, Consten EC, 
Hoff C, Dekker E, Fockens P, Bemelman WA, de Graaf EJ (2013) 
Colorectal surgeons’ learning curve of transanal endoscopic 
microsurgery. Surg Endosc 27(10):3591–3602. https:// doi. org/ 
10. 1007/ s00464- 013- 2931-6

 34. Lee L, Burke JP, deBeche-Adams T, Nassif G, Martin-Perez B, 
Monson JRT, Albert MR, Atallah SB (2018) Transanal minimally 
invasive surgery for local excision of benign and malignant rectal 
neoplasia: outcomes from 200 consecutive cases with midterm 
follow up. Ann Surg 267(5):910–916. https:// doi. org/ 10. 1097/ 
SLA. 00000 00000 002190

 35. Lee L, Althoff A, Edwards K, Albert MR, Atallah SB, Hunter 
IA, Hill J, Monson JRT (2018) Outcomes of closed versus open 
defects after local excision of rectal neoplasms: a multi-insti-
tutional matched analysis. Dis Colon Rectum 61(2):172–178. 
https:// doi. org/ 10. 1097/ DCR. 00000 00000 000962

 36. Kumar AS, Coralic J, Kelleher DC et al (2013) Complications of 
transanal endoscopic microsurgery are rare and minor: a single 
institution’s analysis and comparison to existing data. Dis Colon 
Rectum 56(3):295–300. https:// doi. org/ 10. 1097/ DCR. 0b013 e3182 
7163f7

 37. Kreissler-Haag D, Schuld J, Lindemann W et al (2008) Complica-
tions after transanal endoscopic microsurgical resection correlate 
with location of rectal neoplasms. Surg Endosc 22(3):612–616. 
https:// doi. org/ 10. 1007/ s00464- 007- 9721-y

 38. Lee L, Kelly J, Nassif GJ, Keller D, Debeche-Adams TC, Mancuso 
PA, Monson JR, Albert MR, Atallah SB (2018) Establishing the 
learning curve of transanal minimally invasive surgery for local 
excision of rectal neoplasms. Surg Endosc 32(3):1368–1376. 
https:// doi. org/ 10. 1007/ s00464- 017- 5817-1 (Epub 2017 Aug 15)

 39. Yang KM, Lim SB, Lee JL, Kim CW, Yoon YS, Park IJ, Yu CS, 
Kim JC (2018) Local excision for ypT2 rectal cancer following 
preoperative chemoradiation therapy: it should not be justified. Int 
J Colorectal Dis 33(4):487–491. https:// doi. org/ 10. 1007/ s00384- 
018- 2973-2 (Epub 2018 Feb 21)

https://doi.org/10.1016/S1470-2045(15)00215-6
https://doi.org/10.1016/S1470-2045(15)00215-6
https://doi.org/10.1001/jamasurg.2018.3752
https://doi.org/10.1001/jamasurg.2018.3752
https://doi.org/10.1016/S2468-1253(19)30410-8
https://doi.org/10.1016/S2468-1253(19)30410-8
https://doi.org/10.1007/s13304-019-00689-2
https://doi.org/10.1007/s13304-019-00689-2
https://doi.org/10.1002/bjs.10318
https://doi.org/10.1007/s13304-016-0362-3
https://doi.org/10.1007/s13304-016-0362-3
https://doi.org/10.1245/s10434-020-09243-6
https://doi.org/10.1245/s10434-020-09243-6
https://doi.org/10.6004/jnccn.2018.7026
https://doi.org/10.6004/jnccn.2018.7026
https://doi.org/10.1097/DCR.0b013e318278ff8a
https://doi.org/10.1007/s11605-007-0271-3
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1200/JCO.2012.42.9597
https://doi.org/10.1200/JCO.2012.42.9597
https://doi.org/10.1002/bjs.5506
https://doi.org/10.1002/bjs.5506
https://doi.org/10.1371/journal.pone.0160732
https://doi.org/10.1371/journal.pone.0160732
https://doi.org/10.1097/DCR.0000000000000884
https://doi.org/10.1097/DCR.0000000000000884
https://doi.org/10.1007/s00384-015-2371-y
https://doi.org/10.1007/s00464-013-2931-6
https://doi.org/10.1007/s00464-013-2931-6
https://doi.org/10.1097/SLA.0000000000002190
https://doi.org/10.1097/SLA.0000000000002190
https://doi.org/10.1097/DCR.0000000000000962
https://doi.org/10.1097/DCR.0b013e31827163f7
https://doi.org/10.1097/DCR.0b013e31827163f7
https://doi.org/10.1007/s00464-007-9721-y
https://doi.org/10.1007/s00464-017-5817-1
https://doi.org/10.1007/s00384-018-2973-2
https://doi.org/10.1007/s00384-018-2973-2


61Techniques in Coloproctology (2023) 27:53–61 

1 3

 40. Lynn PB, Renfro LA, Carrero XW, Shi Q, Strombom PL, Chow O, 
Garcia-Aguilar J (2017) Anorectal function and quality of life in 
patients with early stage rectal cancer treated with chemoradiation 
and local excision. Dis Colon Rectum 60(5):459–468. https:// doi. 
org/ 10. 1097/ DCR. 00000 00000 000758

 41. Gornicki A, Richter P, Polkowski W, Szczepkowski M, Pietrzak 
L, Kepka L, Rutkowski A, Bujko K (2014) Anorectal and sexual 
functions after preoperative radiotherapy and full-thickness local 
excision of rectal cancer. Eur J Surg Oncol 40(6):723–730. https:// 
doi. org/ 10. 1016/j. ejso. 2013. 11. 010 (Epub 2013 Dec 4)

 42. Calmels M, Collard MK, Cazelles A, Frontali A, Maggiori L, 
Panis Y (2020) Local excision after neoadjuvant chemoradio-
therapy versus total mesorectal excision: a case-matched study 
in 110 selected high-risk patients with rectal cancer. Colorectal 
Dis 22(12):1999–2007. https:// doi. org/ 10. 1111/ codi. 15323 (Epub 
2020 Sep 13)

 43. González JEB, Lavernia HC, Fraga JGP, Lemus SQ (2021) Long-
term outcomes of transanal endoscopic microsurgery for clinical 
complete response after neoadjuvant treatment in T2–3 rectal 
cancer. Surg Endosc. https:// doi. org/ 10. 1007/ s00464- 021- 08583-y 
(Epub ahead of print)

 44. Hallam S, Messenger DE, Thomas MG (2016) A systematic 
review of local excision after neoadjuvant therapy for rectal can-
cer: are ypT0 tumors the limit? Dis Colon Rectum 59(10):984–
997. https:// doi. org/ 10. 1097/ DCR. 00000 00000 000613

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Authors and Affiliations

Roberto Peltrini1  · Simone Castiglioni2 · Nicola Imperatore3 · Monica Ortenzi4 · Daniela Rega5 · Valentina Romeo6 · 
Valerio Caracino7 · Edoardo Liberatore8 · Massimo Basti7 · Emanuele Santoro6 · Umberto Bracale1 · Paolo Delrio5 · 
Felice Mucilli2 · Mario Guerrieri4 · Francesco Corcione1

1 Department of Public Health, School of Medicine 
and Surgery, University of Naples Federico II, Via Pansini 5, 
80131 Naples, Italy

2 Department of Medical, Oral and Biotechnological Sciences, 
University G. D’Annunzio Chieti-Pescara, Chieti, Italy

3 Gastroenterology and Endoscopy Unit, AORN Antonio 
Cardarelli, Naples, Italy

4 Department of General and Emergency Surgery, Marche 
Polytechnic University, Ancona, Italy

5 Colorectal Surgical Oncology, Department of Abdominal 
Oncology, Istituto Nazionale Tumori-IRCCS “Fondazione 
G. Pascale”, Naples, Italy

6 Department of Surgery, San Giovanni Addolorata Hospital 
Complex, Rome, Italy

7 General and Emergency Surgery Unit, Santo Spirito Hospital, 
ASL Pescara, Pescara, Italy

8 General Surgery Unit, “San Liberatore” Hospital, Atri, ASL 
Teramo, Teramo, Italy

https://doi.org/10.1097/DCR.0000000000000758
https://doi.org/10.1097/DCR.0000000000000758
https://doi.org/10.1016/j.ejso.2013.11.010
https://doi.org/10.1016/j.ejso.2013.11.010
https://doi.org/10.1111/codi.15323
https://doi.org/10.1007/s00464-021-08583-y
https://doi.org/10.1097/DCR.0000000000000613
http://orcid.org/0000-0003-0445-2269

	Short- and long-term outcomes in ypT2 rectal cancer patients after neoadjuvant therapy and local excision: a multicentre observational study
	Abstract
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Statistical analysis

	Results
	Comparative outcomes of ypT0-is-1 vs. ypT2

	Discussion
	Conclusions
	References




