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Chemoradiation and consolidation 
chemotherapy for rectal cancer provides a high 
rate of organ preservation with a very good 
long‑term oncological outcome: a single‑center 
cohort series
Oktar Asoglu1*   , Alisina Bulut1   , Vusal Aliyev1   , Guglielmo Niccolò Piozzi2   , Koray Guven3   , 
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Abstract 

Aim:  To report long-term oncological outcomes and organ preservation rate with a chemoradiotherapy-consolida-
tion chemotherapy (CRT-CNCT) treatment for locally advanced rectal cancer (LARC).

Method:  Retrospective analysis of prospectively maintained database was performed. Oncological outcomes of 
mid-low LARC patients (n=60) were analyzed after a follow-up of 63 (50–83) months. Patients with clinical complete 
response (cCR) were treated with the watch-and-wait (WW) protocol. Patients who could not achieve cCR were 
treated with total mesorectal excision (TME) or local excision (LE).

Results:  Thirty-nine (65%) patients who achieved cCR were treated with the WW protocol. TME was performed in 
15 (25%) patients and LE was performed in 6 (10%) patients. During the follow-up period, 10 (25.6%) patients in the 
WW group had regrowth (RG) and 3 (7.7%) had distant metastasis (DM). Five-year overall survival (OS) and disease-
free survival (DFS) were 90.1% and 71.6%, respectively, in the WW group. Five-year OS and DFS were 94.9% (95% CI: 
88–100%) and 80% (95% CI: 55.2–100%), respectively, in the RG group. For all patients (n=60), 5-year TME-free DFS was 
57.3% (95% CI: 44.3–70.2%) and organ preservation-adapted DFS was 77.5% (95% CI: 66.4–88.4%). For the WW group 
(n=39), 5-year TME-free DFS was 77.5% (95% CI: 63.2–91.8%) and organ preservation-adapted DFS was 85.0% (95% CI: 
72.3–97.8%).

Conclusion:  CRT-CNCT provides cCR as high as 2/3 of LARC patients. Regrowths, developed during follow-up, can be 
successfully salvaged without causing oncological disadvantage if strict surveillance is performed.

Keywords:  Watch and wait, Non-operative management, Rectal cancer, Clinical complete response, Pathological 
complete response, Total neoadjuvant chemoradiotherapy
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Introduction
Standard treatment of locally advanced rectal cancer 
(LARC) is neoadjuvant chemoradiotherapy and radi-
cal surgery following principles of total mesorectal 
excision (TME) [1, 2]. However, many patients may 
suffer rather than benefit from this “one size fits all” 
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strategy. Surgery for LARC is challenging and associ-
ated with serious complications as permanent stoma, 
sepsis following anastomotic leakage, and sexual/uri-
nary dysfunction following nerve injury [3, 4]. LARC 
surgery is also associated with poor fecal function 
with high risk of developing low anterior resection 
syndrome (LARS) in the case of sphincter-preserving 
resections. Approximately 50–90% of patients under-
going low anterior resection develop LARS symptoms 
[5], and 5% of these patients will require permanent 
stoma [6]. LARC surgery carries also a perioperative 
mortality risk of 1–2% according to the patient’s age 
and clinical conditions [7, 8]. Adoption of TME, mul-
timodal therapy, and standard use of rectal magnetic 
resonance imaging (MRI) for clinical staging has rap-
idly improved the oncological outcomes of LARC [9]. 
Therefore, in the last two decades, a great interest 
focused on the quality of life and functional outcomes 
(fecal, sexual, and urinary) of patients with LARC [10]. 
In this direction, the development of a watch and wait 
(WW) strategy has gained rapid interest because it 
avoids surgery, protecting patients from morbidities 
and mortality and providing organ preservation. WW 
is a treatment option for patients with clinical complete 
response (cCR) after neoadjuvant treatment. cCR rates 
are reported with a wide range (26.8-78%) according 
to the neoadjuvant protocol (short-term radiotherapy 
(RT), long-term chemoradiotherapy (CRT) only, CRT 
with consolidation or induction chemotherapy) [11]. 
Additionally, tumor stage (T1-T4), radiotherapy dos-
age (40-60Gy) and waiting period affect the cCR rates. 
Chemoradiotherapy-consolidation chemotherapy 
(CRT-CNCT) and long waiting period increase the cCR 
rate. Previously, we reported a high rate of cCR (65%) 
with CRT-CNCT [11]. CRT-CNCT also increases the 
pathological complete response (pCR) rate. Garcia-
Aguilar et  al. reported a statistically significant differ-
ence in pCR between CRT+TME and CRT+6 cycles 
FOLFOX+TME group (18 vs 38%, p=0.0036) [12].

There are concerns that WW protocol could hinder the 
oncologic outcomes achievable with neoadjuvant therapy 
and TME. However, Martens et  al. [13] reported that 
WW protocol is feasible for complete responders and 
near-complete responders with a 3-year OS rate of 97% 
and a regrowth rate of 15%. They proved the WW proto-
col as an oncologically safe option, and that patients with 
regrowths can also be successfully treated with salvage 
surgery. Nasir et al. reported that there was no difference 
in oncological outcomes between patients who under-
went surgery following regrowths developed during WW 
treatment and those who underwent immediate radical 
surgery because cCR could not be achieved [14].

This study aims to report the median 5-year long-
term oncological outcomes of patients treated with 
WW by obtaining cCR after CRT-CNCT treatment and 
long waiting period.

Material and methods
Study population
This retrospective study evaluated consecutive series 
of primary LARC (cT3-4, N-any), located within 10cm 
from anal verge, who were eligible for CRT-CNCT per-
formed between 2015 and 2018. Data were extracted 
from a prospectively maintained colorectal database. 
Institutional Review Board approved the study (#2019-
02/4). All patients provided informed consent.

Primary aim was to report 5-year oncological out-
comes of patients treated with WW protocol. Second-
ary aim was to report 5-year oncological outcomes of 
patients with regrowth (RG) during WW and of TME 
and local excision (LE) group. Inclusion criteria are as 
follows: (1) cT3-4, N-any rectal cancer; (2) within 10cm 
from anal verge; and (3) CRT-CNCT protocol. Exclu-
sion criteria are as follows: (1) synchronous colorectal 
or other primary tumors.

Clinical staging was performed via colonoscopy with 
biopsy, thoracic/abdominopelvic CT, and pelvic mag-
netic resonance imaging (MRI). All patients received 
CRT-CNCT. All patients were treated with image-
guided intensity-modulated radiotherapy or volumet-
ric intensity-modulated arc treatment using 6–10 MV 
photons. Patients received a pelvic radiotherapy dose 
of 50.4Gy delivered in 28 fractions with concomitant 
oral capecitabine 825mg/m2 twice daily during radio-
therapy. After 4 weeks, all patients were re-evaluated by 
sigmoidoscopy and pelvic MRI. Consolidation chemo-
therapy with a total neoadjuvant scheme (TNT) was 
administered to those who achieved a cCR greater 
than 50%. Until June 2018, six cycles of consolida-
tion chemotherapy were administered comprising bi-
weekly FOLFOX administration (oxaliplatin (85 mg/
m2) and concomitant leucovorin (400 mg/m2) for 2 h 
followed by a bolus injection of 5-fluorouracil (5-FU, 
400 mg/m2); then, 5-FU (2400 mg/m2) was infused 
over 46h after CRT. After June 2018 [9], the consolida-
tion chemotherapy regimen was changed to oxaliplatin 
(130mg/m2) on day one plus capecitabine (1000mg/m2) 
twice daily on days 1–14, every 3 weeks for eight cycles 
(11/60 patients, 18.3%). Endoscopy, MRI, and PET/CT 
were used to evaluate all responses. Sigmoidoscopy, 
pelvic MRI, and PET/CT were repeated after consoli-
dation chemotherapy completion and the final clinical 
decision on cCR assessment was made and recorded 
prospectively.
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Post‑chemoradiotherapy evaluation
cCR criteria followed the endoscopic criteria of Habr-
Gama et  al. [15]. MRI Tumor Regression Grade (TRG) 
score, as defined by the MERCURY group [16], and addi-
tionally high b-value (b1000) diffusion-weighted MRI 
sequences were evaluated and included in the findings by 
the radiologist. PET/CT images were reviewed for abnor-
mal uptake in the primary tumor, lymph nodes, and dis-
tant sites. PET/CT images were compared with primary 
tumor activity, background activity, and those in all the 
previous images for each study stage.

Watch and wait decision
Clinical decisions were taken after the completion of neo-
adjuvant treatment. Clinical response criteria used for 
endoscopy, MRI, and PET/CT were previously reported 
[11]: 1) white scar on endoscopy, 2) TRG1-2, and 3) dif-
fusion negative in MRI, absence of visual abnormal FDG 
uptake in PET/CT. If findings were not compatible with 
cCR in any of the aforementioned three evaluation meth-
ods, patients were referred to surgery. Any signs of clini-
cal tumor progression during TNT, either by endoscopy 
or imaging, indicated for surgery.

Follow‑up
Follow-up protocol for WW, TME, and LE groups was 
previously reported [11].

Statistical analysis
Patient characteristics were summarized using basic 
descriptive statistics. Continuous variables were 
presented as median (interquartile range, IQR) or 
mean±standard deviation accordingly, and compared 
using the Mann-Whitney U test. Categorical variables 
were expressed as proportions and analyzed using chi-
square test. Statistical analysis was performed using IBM 
SPSS Statistics for Windows, version 22.0 (IBM Corp., 
Armonk, NY, USA). Overall and disease-free survival 
rates were estimated through the Kaplan-Meier model 
and compared by log-rank test. Confidence intervals 
were estimated at 95%, and the significance level was set 
at p=0.05.

Results
Clinical findings
Sixty-six patients with LARC were treated with TNT 
protocol (CRT-CNCT) between 2015-2018 (Fig.  1). Six 
patients were excluded from the study [11].

Fig. 1  Flowchart showing the patients and treatment protocols
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cCR was achieved in 39 (65%) patients after CRT-
CNCT; these patients were treated with a WW strategy. 
TME was applied to 15 (25%) patients who could not 
achieve cCR. Six (10%) patients formed the LE group. 
Median follow-up was 63 (50–83) months. Between WW 
patients, ten (25%) were cT4, and 30 (77%) were N+. Clin-
ical stage III was the most common (82%). Most patients 
were cCRM+ (54%) and cEMVI negative (68%). Abdomi-
noperineal resection (APR) was initially indicated to 56% 
of WW patients. Clinical findings are shown in Table 1.

Oncological outcomes
WW group regrowth rate
Local regrowth was reported in ten (25.6%) patients 
in the WW group (Table 2). Median time for regrowth 

was 20 (8–36) months. Local regrowth rate at the 
first, second, and third years was 7.7, 20.5, and 25.6%, 
respectively. No further local regrowth was reported 
after the third year of follow-up. During follow-up, sus-
tained WW rate was 48%. Salvage treatment included 
five (50%) LE (one with additional brachytherapy) 
and five (50%) TME (three low anterior resection 
(LAR) and two APR). One patient, who was submit-
ted to LE (ypT2), developed a local recurrence after 
11 months and underwent APR as second salvage sur-
gery (ypT2N0). This patient has no evidence of disease 
after 59 months from APR. Another patient, who was 
submitted to LE (ypT3) after 17 months of follow-up, 
developed a local recurrence after 9 months which 
was treated with laparoscopic LAR (ypT3N0). After 8 
months, a new local recurrence was detected and an 
APR was performed (ypT3N1). This patient has no evi-
dence of disease after 67 months from APR.

Only one patient, who could not be followed up for 2 
years because of the COVID-19 pandemic, developed a 
regrowth after 36 months which required an APR. This 
was the only ypT4.

Only one patient (age 83 years) is dead of disease at 
follow-up after developing systemic metastases and dying 
48 months after salvage surgery (APR). The had a mixt 
adeno-neuroendocrine cancer (MANEC). This was the 
only patient in the salvage group (10%) developing dis-
tant metastases (DM). All other patients (90%) are still 
alive with no evidence of disease (NED).

R0 resection was achieved in all patients undergoing 
salvage surgery. Initial APR indication in salvage patients 
was 20%; however, following secondary and tertiary 
recurrences, APR was performed in 40% of cases. Inter-
estingly, 60% of patients (n=6) treated with salvage sur-
gery are still alive without permanent colostomy.

Table 1  Tumor stage and treatment parameters

APR abdominoperineal resection, cCRM clinical circumferential resection 
margin, cEMVI clinical extramural vascular invasion, LE local excision, TME total 
mesorectal excision, WW watch-and-wait protocol

n=60 WW (n=39) TME (n=15) LE (n=6)

cT
  T3a 10 (17%) 8 (20%) 0 2 (33%)

  T3b 22 (37%) 15 (38%) 6 (40%) 1 (17%)

  T3c 9 (15%) 6 (15%) 3 (20%) 0

  T3d 2 (3%) 0 1 (7%) 1 (17%)

  T4 17 (28%) 10 (25%) 5 (33%) 2 (33%)

cN+ 49 (82%) 30 (77%) 15 (100%) 4 (67%)

Clinical stage
  II 11 (18%) 9 (23%) 0 2 (33%)

  III 49 (82%) 30 (77%) 15 (100%) 4 (66%)

cCRM+ 36 (60%) 21 (54%) 12 (80%) 3 (50%)

cEMVI+ 19 (32%) 8 (21%) 9 (60%) 2 (33%)

Initial APR 
indication

31 (52%) 22 (56%) 6 (40%) 3 (50%)

Table 2  Surgical and oncological outcomes of patients with local regrowth

APR abdominoperineal resection, DOD dead of disease, LAR low anterior resection, LE local excision, NED no evidence of disease

n Clinical stage Regrowth, 
months

Salvage surgery Pathology after salvage Local 
recurrence, 
months

Distant 
metastases

Follow-up, 
months

State of patient

1 cT3N+ 24 LAR ypT2N0 No 68 NED

2 cT3N+ 24 LE ypT2 No 68 NED

3 cT3N+ 18 LE/APR ypT2/ypT2N0 11 No 66 NED

4 cT3N+ 11 LE ypT2 No 62 NED

5 cT3N+ 10 LAR ypT2N0 No 59 NED

6 cT3N+ 17 LE/LAR/APR ypT3/ypT3N0/ypT3N1 9, 8 No 74 NED

7 cT3N+ 20 LAR ypT3N1a No 67 NED

8 cT3N+ 36 APR ypT4N0 No 60 NED

9 cT3N+ 8 LE ypT2 No 64 NED

10 cT3N+ 35 APR ypT3N2 Yes 48 DOD
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Except for the salvage patients, DM were detected in 
two patients (5.1%): (1) bone metastases after 14 months 
and (2) lung metastases after 8 months.

Five-year OS and DFS were 90.1% and 71.6%, respec-
tively (Fig. 2a, b). Ten patients who developed regrowth 
and 29 patients who did not develop regrowth were also 
evaluated in terms of oncological outcomes. Five-year OS 
and DFS were 94.9 (95% CI: 88–100%) and 80% (95% CI: 
55.2–100%), respectively, in the regrowth group (Fig. 2c, 
d). Five-year OS and DFS were 90.1 (95% CI: 78.9–100%) 
and 96.6% (95% CI: 89.9–100%), respectively, in the non-
regrowth group (Fig. 2c).

TME group
All patients who could not achieve cCR and were 
unsuitable for LE underwent sphincter-saving sur-
gery. Intersphincteric resection with coloanal anasto-
mosis was performed in seven (46.6%) patients [17]. 
DM developed in 6 (40%) patients: three in the lung 
only, two in the lung and liver, and one as a peritoneal 
implant. Two (13%) patients developed local recur-
rence. One patient developed a local recurrence after 

47 months. The patient refused surgery and preferred 
chemotherapy-only treatment. The patient later devel-
oped liver metastasis after 56 months and is alive at 66 
months. Another patient developed local recurrence 
in the vagina after 9 months of follow-up. She was 
treated with a transvaginal local excision. She devel-
oped lung-liver metastases after 15 months and died at 
28 months of follow-up.

In this group, a total of three patients died at 28, 47, 
and 60 months due to disease progression. Five-year 
OS and DFS were 78% (95% CI: 55.8–100%) and 60% 
(95% CI: 35.2–84.8%), respectively, for the TME group 
(Fig. 3a, b).

LE group
DM was detected in one (16.6%) patient after 23 months, 
and lung metastasectomy was performed. After 8 
months, local recurrence was detected in another patient 
(16.6%) who then underwent intersphincteric resec-
tion (ypT3N1) as a salvage surgery with the initial ypT3 
pathology. Five-year OS and DFS were 100% and 66.8%, 
respectively.

Fig. 2  a Overall survival curve in patients treated with WW protocol (5-year OS 90.1% (95% CI: 78.9–100.0%). b Disease-free survival curve in 
patients treated with WW protocol (5-year DFS 71.6% (95% CI: 57.4–85.8%). c Overall survival curve in patients with non-RG and RG [(5-year OS: 
90.1% (95% CI: 78.9–100.0%) and 94.9% (88.0–100.0%) (Log-rank test p-value: 0.87)]. d Disease-free survival curve in patients with RG (5-year DFS: 
80.0% (95% CI: 55.2–100.0%)



Page 6 of 11Asoglu et al. World Journal of Surgical Oncology          (2022) 20:358 

Organ preservation outcomes
Following the international consensus statement on key 
outcome measures for organ preservation after chemora-
diotherapy in patients with rectal cancer from Fokas et al. 
[18] the TME-free DFS and organ preservation-adapted 
DFS were calculated at 5 years for all patients (n=60) and 
for the WW group only (n=39) (Fig. 4).

For all patients, TME-free DFS was 57.3% (95% CI: 
44.3–70.2%) and the organ preservation-adapted DFS 
was 77.5% (95% CI: 66.4–88.4%). For the WW group 
only, TME-free DFS was 77.5% (95% CI: 63.2–91.8%) and 
the organ preservation-adapted DFS was 85.0% (95% CI: 
72.3–97.8%).

Colostomy‑free patients
Six patients underwent APR due to regrowth and LR. 
Moreover, a loop colostomy was performed to a patient 
who developed total incontinence after intersphinc-
teric resection. Despite the initial APR indication being 
52% in all patients, at the end, 88% of patients were 
colostomy-free.

Discussion
WW protocol, by providing organ preservation, is 
attracting increasing attention for treatment of rectal 
cancer and more patients are beginning to ask about this 
alternative treatment [14]. This study shows that WW 
provides a high rate of organ preservation (62%) with lit-
tle or no apparent oncological risk.

Median cCR rate described in literature was 65% (range 
55–75%) [11, 12, 19–21] which was equivalent to ours 
(Table 3). Local excision was required in 10% of patients, 
and a total of 75% of organ preservation was achieved. In 
the phase 2 OPRA study [12], which had a design simi-
lar to ours regarding treatment protocol and waiting 
period, the cCR rate was 75% in the consolidation arm. 

This slightly higher cCR rate may be related to differences 
in sample size, a little longer waiting period, and T1–T2 
tumors consisting of 12% of WW patients in the consoli-
dation arm. Tumor and treatment-related factors such as 
waiting period, clinical MRI findings, adding neoadjuvant 
CRT with or without chemotherapy affect cCR rates. 
cCR is closely related to the cT stage [22]. We retrospec-
tively examined the relationship between the cT stages of 
patients who received cCR and the duration of the cCR 
in a previous study [22]. In this study, we showed that, 
after a waiting period of 8–10 weeks, cCR was as high as 
78.5% in cT3a tumors, 45% in cT3b, and 17% in cT3–cT4 
tumors. This result is crucial as it shows that tumors with 
early T stage are cleared at a higher rate after shorter 
waiting periods. In studies with long-course RT, but with 
a maximum waiting period of 8 weeks after RT, cCR rates 
ranged 11–19% [23–25]. A review [26], with a majority 
of studies using standard CRT, reported that the waiting 
period for reassessment ranged between 3 and 24 weeks 
and the cCR was 22.4% on average. CRT-CNCT proto-
col provides higher rates of cCR in comparison with the 
other protocols.

Major concerns of WW protocols are regrowth, devel-
opment of DM, and generally worse oncological out-
comes. Regrowth ranges and salvage surgery details in 
literature are shown in Table  4. Median regrowth rate 
was 25% (19–31%) [14, 27–32]. Duration of follow-up 
could be the main reason in different regrowth rates. 
Median follow-up duration in our study was 63 (50–83) 
months in the WW group. Ten patients (25.6%) in the 
WW group had regrowth, and all were salvaged through 
surgery (LE=5, LAR=3, APR=2).

DM developed in three (7.7%) patients, one of whom 
was in the regrowth group. This very low result was 
similar to the 5-year DM rate of 6.5% reported by the 
meta-analysis from Socha et al. [33] confirming the low 

Fig. 3  a Overall survival curve in patients treated with TME (5-year OS: 78% (95% CI: 55.8–100.0%). b Disease-free survival curve in patients with TME 
(5-year DFS: 60% (95% CI: 35.2–84.8%)
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risk of developing DM in the WW protocol. Regrowth 
rate in the consolidation arm of the OPRA trial [12] 
was reported as 27%, comparable to ours. Although all 
regrowths were successfully treated with salvage surgery 
in many studies, including ours, it should be reported 
that 2–3% of regrowths cannot be salvaged [23]. As 
shown in Table  4, LE or TME is preferred in patients 
requiring salvage surgery. The reason why a high rate of 
salvage surgery can be performed and LE can be used fre-
quently as a salvage surgery method is that regrowth can 
be detected at an early stage with a strict follow-up pro-
tocol, as performed in the present study.

As a salvage surgical technique, we applied LE with a 
high rate (50%). The low number of patients in the sal-
vage group is the reason for this high rate. The literature 
reports the application of LE ranging between 1 and 44% 
[14, 27–32]. Fernandez et al. applying 32% of LE reported 
14% rate of local recurrence after LE [30]. In another 
report [31], LE was performed in 30% of patients with a 
local recurrence of 8%. Geubels et al. performed 44% of 
LE and reported a 19% rate of local recurrence [32]. In 
the present study, recurrence requiring radical surgery 

occurred in two (40%) of five patients who underwent LE 
in patients with regrowth. Between patients who devel-
oped regrowths, four patients underwent APR. APR was 
performed only in 10% of patients in the WW group 
despite the initial indication was 56%.

In the present study, no newly detected regrowths were 
reported after the third year of follow-up. Fernandez 
et al. emphasized that the intensity of active surveillance 
can be reduced after the first 3 years [34]. Van der Valk 
et al. [28] revealed that 88% of local regrowths occurred 
in the first 2 years, and 97% were detected as luminal. 
Although APR was performed due to recurrences in the 
LE group, 60% of the patients could continue their lives 
without APR. In the consolidation arm of the OPRA trial 
[17], TME was recommended for all local regrowths 
due to the study design. TME was performed in 81% of 
those with local regrowth, and LE was performed in 9% 
of patients. Although patients who underwent LE are 
considered to have TME due to the intention-to-treat, 
actual organ preservation rate in these patients was 60%. 
Although radical surgery can be successfully performed 
for local recurrences, risk of recurrence after LE is high. 

Fig. 4  A TME-free DFS curve for all patients (n=60). B TME-free DFS curve for the WW group only (n=39). C Organ preservation-adapted DFS for all 
patients (n=60). D Organ preservation-adapted DFS for the WW group only (n=39)
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LE may be considered as an option in patients who are 
unsuitable for radical surgery due to comorbidities or do 
not want to live with a permanent stoma.

In the present study, the salvaged treated patients’ 
5-year OS and DFS were 94.9% and 80%, respectively 
(Figs. 3 and 4). In the OPRA study [12], the DFS rates of 
patients who underwent TME at the initial evaluation 
and those who underwent TME after local regrowth were 
similar. According to Van der Valk et  al.’s report [28], 
3-year rate of DM was 8.1%. While the 5-year OS of those 
with local regrowth was 75.4%, the DM rate of these 
patients was 17.8%. Maas et al. [35] reported that 5-year 
OS of patients with non-pCR was 76.5%, and DM rate 
of these patients was 22.7% [28]. Five-year OS rates of 
patients with sustained cCR without local regrowth were 
similar to those of patients with pCR in the Maas et  al. 
study (87.9% vs 87.6%). These data reveal that regrowths 
do not cause a disadvantage in terms of oncological out-
comes when detected and treated at an early stage.

Five-year OS was 90.1%, and DFS was 71.6% in our 
WW group. In the consolidation arm of the OPRA study 

[12], OS was 80% and DFS was 75%. Habr-Gama et  al. 
reported a 3-year OS of 90% and 3-year DFS of 72% in 
patients treated with WW [21]. The study also included 
patients who underwent TME after TNT, the 3-year OS 
was reported as 86%. Our long-term oncological out-
comes are compatible with the literature. In this study, 
patients who could not achieve cCR constituted the TME 
group. In this group, who responded poorly to neoad-
juvant therapy, higher rates of local recurrence and DM 
were related to tumor features. Five-year OS and DFS 
were 78% (95% CI: 55.8–100%) and 60% (95% CI: 35.2–
84.8%), respectively, in the TME group. The lower rates 
of OS and DFS compared to the WW group could be 
related to poorer response to neoadjuvant therapy in this 
group.

This study also reported the newly described organ 
preservation outcomes following the international con-
sensus statement on key outcome measures for organ 
preservation after chemoradiotherapy in patients with 
rectal cancer [18]. Interestingly, for the WW group 
only, TME-free DFS and organ preservation-adapted 

Table 4  Studies on regrowth and salvage surgery

APR abdominoperineal resection, BRACYTX brachytherapy, LAR low anterior resection, LE local excision, NR non reported, WW watch-and-wait protocol

Study Patients 
(WW 
group), n

Regrowth rate Salvage rate Salvage type Pathology of LE 
group

Follow-up, 
months

OS/DFS 
(patients with 
regrowth)

Habr-Gama et al. [27] 90 28 (31%) 93% LAR: 7 (26%)
APR: 11 (42%)
LE: 7 (26%)
BRACYTX: 1 (1%)

T1: 2 (28.5%)
T2: 5 (71.5%)

60 88%/78%

van der Valk et al. [28] 880 213 (24%) 69% TME: 78%
LE: 31%

NR 40 75.4%/NR

Smith et al. [29] 113 22 (19%) 100% LAR: 9 (41%)
APR: 10 (45%)
LE: 2 (0.9%)
Perineal Resection: 1 
(0.4%)

T1: 1
NR: 1

43 NR/NR

Nasir et al. [14] 78 23 (29%) 100% LAR: 10 (43.5%)
APR: 9 (39.1%)
LE: 4 (17.4%)

T0: 1 (75%)
T2: 3 (25%)

36 NR/NR

Fernandez et al. [30] 257 73 (28%) 94% LAR: 19 (27%)
APR: 24 (34%)
LE: 22 (31%)
BRACYTX: 1 (0.1%)
NR: 3 (0.4%)

NR 40 NR/NR

van der Sande et al. 
[31]

385 89 (23%) 94% LAR: 34 (40%)
APR: 24 (27%)
LE: 26 (31%)

T0: 5 (19%)
T1: 4 (15%)
T2: 15 (58%)
T3: 1 (4%)
Tx: 1 (4%)

28 98.4%/90.3%

Geubels et al. [32] 591 175 (29%) 94% TME: 89 (50%)
LE: 77 (44%)

T0: 28 (36%)
T1: 11 (14%)
T2: 32 (41%)
T3: 6 (0.7%)

53 96%/NR

Present study 39 10 (25%) 100% LAR: 3 (30%)
APR: 2 (20%)
LE: 5 (50%)

T2: 4 (80%)
T3: 1 (20%)

63 95%/80%
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DFS were very high (77.5% and 85.0%, respectively) 
which supports the importance in pursuing a WW 
protocol with consequent organ preservation. How-
ever, since our report is one of the first to report these 
outcome measurements, further studies are needed to 
compare our results with the literature.

This study has limitations. First, it is a retrospec-
tive study potentially suffering from patient selection 
bias. Second, the series is relatively small. However, it 
has several strengths. First, it was designed as a phase 
2 OPRA study as a treatment and follow-up protocol. 
Second, it provides detailed long-term oncological out-
comes for all groups. Third, it is one of the first stud-
ies presenting the newly described organ preservation 
outcomes.

Conclusion
Long course CRT followed by administration of TNT 
with consolidation chemotherapy and a long waiting 
period provides organ preservation in approximately 
2/3 of LARC patients. There is a risk of develop-
ing regrowths in approximately 25% of patients in the 
first 3 years of follow-up with the WW protocol. As a 
result, approximately half of the patients can be treated 
with the WW protocol, which provides organ preser-
vation and prevents surgical morbidity and mortality. 
While the WW approach provides these benefits, it 
does not cause a disadvantage in oncological outcomes. 
Local recurrences and distant metastases occurring in 
patients treated with WW are at acceptable rates and 
can be successfully treated with salvage therapy.

Acknowledgements
None.

Authors’ contributions
Conceptualization: OA; methodology: OA and VA; formal analysis and inves-
tigation: OA, AB, and VA; writing - original draft preparation: AB, VA, and GNP; 
writing - review and editing: OA, AB, GNP, VA, KG, BB, and SG; and supervision: 
OA. The authors read and approved the final manuscript.

Funding
No funding was received for conducting this study.

Availability of data and materials
The datasets used or analyzed during the current study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
This study was performed in line with the principles of the Declaration of Hel-
sinki. Institutional Review Board approved the study (#2019-02/4). All patients 
provided informed consent.

Consent for publication
All participants signed consent forms with the agreement of participation and 
publication.

Competing interests
The authors declare that they have no competing interests to disclose.

Author details
1 Bogazici Academy for Clinical Sciences, Istanbul, Turkey. 2 Division of Colon 
and Rectal Surgery, Department of Surgery, Korea University Anam Hospital, 
Korea University College of Medicine, Seoul, Republic of Korea. 3 Department 
of Radiology, Acibadem Mehmet Ali Aydınlar University School of Medi-
cine, Istanbul, Turkey. 4 Department of Radiology, Istanbul University Faculty 
of Medicine, Istanbul, Turkey. 5 Department of Pathology, Maslak Acibadem 
Hospital, Istanbul, Turkey. 

Received: 28 September 2022   Accepted: 27 October 2022

References
	1.	 Glynne-Jones R, Wyrwicz L, Tiret E, Brown G, Rodel C, Cervantes A, et al. 

Rectal cancer: ESMO Clinical Practice Guidelines for diagnosis, treatment 
and follow-up. Ann Oncol. 2018;29:iv263.

	2.	 Asoglu O, Kunduz E, Serin KR, Iscan Y, Karanlik H, Bakir B, et al. Standard-
ized laparoscopic sphincter-preserving total mesorectal excision for rectal 
cancer: long-term oncologic outcome in 217 unselected consecutive 
patients. Surg Laparosc Endosc Percutan Tech. 2014;24:145–52.

	3.	 De Caluwé L, Van Nieuwenhove Y, Ceelen WP. Preoperative chemoradia-
tion versus radiation alone for stage II and III resectable rectal cancer. 
Cochrane Database Syst Rev. 2013;(2):CD006041. https://​doi.​org/​10.​1002/​
14651​858.​CD006​041.​pub3.

	4.	 Guren MG, Eriksen MT, Wiig JN, Carlsen E, Nesbakken A, Sigurdsson HK, 
et al. Quality of life and functional outcome following anterior or abdomi-
noperineal resection for rectal cancer. Eur J Surg Oncol. 2005;31:735–42.

	5.	 Bryant CL, Lunniss PJ, Knowles CH, Thaha MA, Chan CL. Anterior resection 
syndrome. Lancet Oncol. 2012;13:e403–8.

	6.	 Dinnewitzer A, Jager T, Nawara C, Buchner S, Wolfgang H, Ofner D. 
Cumulative incidence of permanent stoma after sphincter preserving 
low anterior resection of mid and low rectal cancer. Dis Colon Rectum. 
2013;56:1134–42.

	7.	 Borowski DW, Bradburn DM, Mills SJ, Bharathan B, Wilson RG, Ratcliffe AA, 
et al. Volume-outcome analysis of colorectal cancer-related outcomes. Br 
J Surg. 2010;97:1416–30.

	8.	 Paun BC, Cassie S, MacLean AR, Dixon E, Buie WD. Postoperative compli-
cations following surgery for rectal cancer. Ann Surg. 2010;251:807–18.

	9.	 Smith JJ, Chow OS, Gollub MJ, Nash GM, Temple LK, Weiser MR, et al. 
Organ Preservation in Rectal Adenocarcinoma: a phase II randomized 
controlled trial evaluating 3-year disease-free survival in patients with 
locally advanced rectal cancer treated with chemoradiation plus induc-
tion or consolidation chemotherapy, and total mesorectal excision or 
nonoperative management. BMC Cancer. 2015;15:767.

	10.	 Aliyev V, Arslan NC, Goksoy B, Guven K, Goksel S, Asoglu O. Is robotic da 
Vinci Xi® superior to the da Vinci Si® for sphincter-preserving total meso-
rectal excision? Outcomes in 150 mid-low rectal cancer patients. J Robot 
Surg. 2022;16(6):1339–46. https://​doi.​org/​10.​1007/​s11701-​021-​01356-8. 
Epub 2022 Feb 2.

	11.	 Asoglu O, Tokmak H, Bakir B, Demir G, Ozyar E, Atalar B, et al. The impact 
of total neo-adjuvant treatment on nonoperative management in 
patients with locally advanced rectal cancer: The evaluation of 66 cases. 
Eur J Surg Oncol. 2020;46:402–9.

	12.	 Garcia-Aguilar J, Patil S, Gollub MJ, Kim JK, Yuval JB, Thompson HM, et al. 
Organ Preservation in Patients With Rectal Adenocarcinoma Treated With 
Total Neoadjuvant Therapy. J Clin Oncol. 2022;40:2546–56.

	13.	 Martens MH, Maas M, Heijnen LA, Lambregts DM, Leijtens JW, Stas-
sen LP, et al. Long-term Outcome of an Organ Preservation Program 
After Neoadjuvant Treatment for Rectal Cancer. J Natl Cancer Inst. 
2016;108(12):djw171. https://​doi.​org/​10.​1093/​jnci/​djw171.

	14.	 Nasir I, Fernandez L, Vieira P, Pares O, Santiago I, Castillo-Martin M, et al. 
Salvage surgery for local regrowths in Watch & Wait - Are we harming our 
patients by deferring the surgery? Eur J Surg Oncol. 2019;45:1559–66.

	15.	 Habr-Gama A, Perez RO, Wynn G, Marks J, Kessler H, Gama-Rodrigues J. 
Complete clinical response after neoadjuvant chemoradiation therapy for 

https://doi.org/10.1002/14651858.CD006041.pub3
https://doi.org/10.1002/14651858.CD006041.pub3
https://doi.org/10.1007/s11701-021-01356-8
https://doi.org/10.1093/jnci/djw171


Page 11 of 11Asoglu et al. World Journal of Surgical Oncology          (2022) 20:358 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

distal rectal cancer: characterization of clinical and endoscopic findings 
for standardization. Dis Colon Rectum. 2010;53:1692–8.

	16.	 Patel UB, Taylor F, Blomqvist L, George C, Evans H, Tekkis P, et al. Magnetic 
resonance imaging-detected tumor response for locally advanced rectal 
cancer predicts survival outcomes: MERCURY experience. J Clin Oncol. 
2011;29:3753–60.

	17.	 Piozzi GN, Baek SJ, Kwak JM, kim J, Kim SH. Anus-Preserving Surgery in 
Advanced Low-Lying Rectal Cancer: A Perspective on Oncological Safety 
of Intersphincteric Resection. Cancers. 2021;13:4793.

	18.	 Fokas E, Appelt A, Glynne-Jones R, Beets G, Perez R, Garcia-Aguilar J, et al. 
International consensus recommendations on key outcome measures 
for organ preservation after (chemo)radiotherapy in patients with rectal 
cancer. Nat Rev Clin Oncol. 2021;18:805–16.

	19.	 Rettig RL, Beard BW, Ryoo JJ, Kulkarni S, Gulati M, Tam M, Attaluri V. Total 
Neoadjuvant Therapy Significantly Increases Complete Clinical Response. 
Dis Colon Rectum. 2022. https://​doi.​org/​10.​1097/​DCR.​00000​00000​
002290. Epub ahead of print.

	20.	 Habr-Gama A, Sao Juliao GP, Fernandez LM, Vailati BB, Andrade A, Araujo 
SEA, et al. Achieving a Complete Clinical Response After Neoadjuvant 
Chemoradiation That Does Not Require Surgical Resection: It May Take 
Longer Than You Think! Dis Colon Rectum. 2019;62:802–8.

	21.	 Habr-Gama A, Sabbaga J, Gama-Rodrigues J, Sao Juliao GP, Proscurshim I, 
Bailao Aguilar P, et al. Watch and wait approach following extended neo-
adjuvant chemoradiation for distal rectal cancer: are we getting closer to 
anal cancer management? Dis Colon Rectum. 2013;56:1109–17.

	22.	 Asoglu O, Goksoy B, Aliyev V, Mustafayev TZ, Atalar B, Bakir B, et al. Watch 
and Wait Strategy for Rectal Cancer: How Long Should We Wait for a Clini-
cal Complete Response? Surg Technol Int. 2022;40:130–9.

	23.	 Rega D, Granata V, Romano C, D’Angelo V, Pace U, Fusco R, et al. Watch 
and Wait Approach for Rectal Cancer Following Neoadjuvant Treatment: 
The Experience of a High Volume Cancer Center. Diagnostics (Basel). 
2021;11(8):1507. https://​doi.​org/​10.​3390/​diagn​ostic​s1108​1507.

	24.	 Nessar G, Demirbag AE, Misirlioglu HC, Sezer S. "Watch and wait" 
approach in rectal cancer patients following complete clinical response 
to neoadjuvant chemoradiotherapy does not compromise oncologic 
outcomes. Turk J Gastroenterol. 2019;30:951–6.

	25.	 Balasuriya HD, Timon C, Entriken F, Neely D, Herron J, Tang C, et al. Early 
results from implementation of a ’watch and wait’ protocol for complete 
clinical response following chemoradiotherapy for rectal cancer. ANZ J 
Surg. 2022. https://​doi.​org/​10.​1111/​ans.​17915. Epub ahead of print.

	26.	 Dattani M, Heald RJ, Goussous G, Broadhurst J, Sao Juliao GP, Habr-Gama 
A, et al. Oncological and Survival Outcomes in Watch and Wait Patients 
With a Clinical Complete Response After Neoadjuvant Chemoradio-
therapy for Rectal Cancer: A Systematic Review and Pooled Analysis. Ann 
Surg. 2018;268:955–67.

	27.	 Habr-Gama A, Gama-Rodrigues J, Sao Juliao GP, Proscurshim I, Sabbagh 
C, Lynn PB, et al. Local recurrence after complete clinical response and 
watch and wait in rectal cancer after neoadjuvant chemoradiation: 
impact of salvage therapy on local disease control. Int J Radiat Oncol Biol 
Phys. 2014;88:822–8.

	28.	 van der Valk MJM, Hilling DE, Bastiaannet E, Meershoek-Klein Kranen-
barg E, Beets GL, Figueiredo NL, et al. Long-term outcomes of clinical 
complete responders after neoadjuvant treatment for rectal cancer in the 
International Watch & Wait Database (IWWD): an international multicen-
tre registry study. Lancet. 2018;391:2537–45.

	29.	 Smith JJ, Strombom P, Chow OS, Roxburgh CS, Lynn P, Eaton A, et al. 
Assessment of a Watch-and-Wait Strategy for Rectal Cancer in Patients 
With a Complete Response After Neoadjuvant Therapy. JAMA Oncol. 
2019;5:e185896.

	30.	 Fernandez LM, Figueiredo NL, Habr-Gama A, Sao Juliao GP, Vieira P, Vailati 
BB, et al. Salvage Surgery With Organ Preservation for Patients With Local 
Regrowth After Watch and Wait: Is It Still Possible? Dis Colon Rectum. 
2020;63:1053–62.

	31.	 van der Sande ME, Figueiredo N, Beets GL. Management and Outcome 
of Local Regrowths in a Watch-and-wait Prospective Cohort for Complete 
Responses in Rectal Cancer. Ann Surg. 2021;274:e1056–e62.

	32.	 Geubels BM, Meyer VM, van Westreenen HL, Beets GL, Grotenhuis BA, On 
Behalf Of The Dutch Watch And Wait Consortium. Role of Local Excision 
for Suspected Regrowth in a Watch and Wait Strategy for Rectal Cancer. 
Cancers (Basel). 2022;14(13):3071. https://​doi.​org/​10.​3390/​cance​rs141​
33071.

	33.	 Socha J, Kepka L, Michalski W, Paciorek K, Bujko K. The risk of distant 
metastases in rectal cancer managed by a watch-and-wait strategy - A 
systematic review and meta-analysis. Radiother Oncol. 2020;144:1–6.

	34.	 Fernandez LM, Sao Juliao GP, Figueiredo NL, Beets GL, van der Valk 
MJM, Bahadoer RR, et al. Conditional recurrence-free survival of clinical 
complete responders managed by watch and wait after neoadjuvant 
chemoradiotherapy for rectal cancer in the International Watch & Wait 
Database: a retrospective, international, multicentre registry study. Lancet 
Oncol. 2021;22:43–50.

	35.	 Maas M, Nelemans PJ, Valentini V, Das P, Rodel C, Kuo LJ, et al. Long-term 
outcome in patients with a pathological complete response after chemo-
radiation for rectal cancer: a pooled analysis of individual patient data. 
Lancet Oncol. 2010;11:835–44.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1097/DCR.0000000000002290
https://doi.org/10.1097/DCR.0000000000002290
https://doi.org/10.3390/diagnostics11081507
https://doi.org/10.1111/ans.17915
https://doi.org/10.3390/cancers14133071
https://doi.org/10.3390/cancers14133071

	Chemoradiation and consolidation chemotherapy for rectal cancer provides a high rate of organ preservation with a very good long-term oncological outcome: a single-center cohort series
	Abstract 
	Aim: 
	Method: 
	Results: 
	Conclusion: 

	Introduction
	Material and methods
	Study population
	Post-chemoradiotherapy evaluation
	Watch and wait decision
	Follow-up
	Statistical analysis


	Results
	Clinical findings
	Oncological outcomes
	WW group regrowth rate
	TME group
	LE group
	Organ preservation outcomes

	Colostomy-free patients

	Discussion
	Conclusion
	Acknowledgements
	References


