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A B S T R A C T 

Objective 

To study the effect of the pathologic complete response (pCR) on the survival of patients treated with 

surgery and neoadjuvant chemo-radiotherapy in locally advanced non-metastatic rectal carcinoma (LARC). 

Materials and methodology 

We underwent an observational retrospective analysis of cohorts. The recruitment was carried out by means 

of non-probabilistic consecutive inclusion of patients with rectal cancer treated between January 2009 and 

December 2016 with surgery and neoadjuvant chemo-radiotherapy. The patients recruited had been 

diagnosed with locally advanced non-metastatic rectal cancer. cT3-4 o N+. based on the American Joint 

Committee on Cancer (AJCC) 2010. with histological confirmation of adenocarcinoma and no treatment 

with induction chemotherapy. The pathologic response was calibrated in accordance with the Ryan system. 

Survival was calculated with multivariate Cox regression analysis 

Results 

Pathologic complete response was reached by 19.2% Patients. The disease free survival was significantly 

lower in the no pathologic complete response (HR 0.099. p value 0.025). The progression in the group of 

patients with pathological complete response occurred in only one patient and have local and distal 

component  compared to 39 patients in no pCR 21.2% distant metastases and 3.8% locally relapse.  

Perineural invasion and adjuvant chemotherapy were also significatly associated with disease free survival 

Conclusions 

The pathological complete response is a good prognosis factor in patients treated  with surgery and nCRT 

in LARC with distal and local relapse. Perineural invasion and adjuvant chemotherapy were also good 

prognostic factors. 

 

Introduction 

Colorectal cancer is a significant health problem at global level, with an 

estimated 1.8 million newly diagnosed cases in 2018 and 881.000 deaths, 

it being third in terms of incidence and second in terms of mortality. It is 

estimated that in 2018 there have been 430.230 cases of rectal cancer in 

males and 274.146 in females [1]. In Spain there is no register of tumour 

occurrence at national level. The Community of Madrid has its own 

record, the data published in 2017 showing that gastro-intestinal tumours 

                                                               © 2018 Dr. Gil Rodríguez Caravaca. Hosting by Science Repository.    

  

 

© 2018 Dr. Gil Rodríguez Caravaca. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. Hosting by Science Repository. 

http://dx.doi.org/10.31487/j.JSO.2018.01.005 

https://www.sciencerepository.org/journal-of-surgical-oncology
https://www.sciencerepository.org/
file:///C:/Users/Gopal/Documents/gopal/26-12-18/word/OneDrive-2018-12-25/grodriguez@fhalcorcon.es


Role of the complete pathological response in rectal cancer: Value as a prognostic factor             2 

 

were recorded as the most frequent, comprising 23.2% of the total, with 

997 cases of rectal cancer diagnosed throughout that year [2].   

 

Surgery is the only curative treatment for locally advanced non-

metastatic rectal carcinoma, being total mesorectal excision (TME) the  

gold standard treatment for this disease, taking into account that the rate 

of local recurrences is between 4% and 27% while that of lymph node 

involvement can reach 15% [3].The most appropriate surgical technique 

is selected based on how far the tumour is from the anal margin as well 

as the clinico-radiological status. The carcinomas which are located in 

the upper or middle third of the rectum tend to require intervention by 

means of low anterior resection while only those tumours which do not 

have a 2 cm margin of healthy tissue distal to the tumour, will be treated 

by means of abdomino-perineal resection. 

 

In spite of the improvement in results with TME, neoadjuvant chemo-

radiotherapy (nCRT) is also a very important aspect in the successful 

treatment of such patients. Neoadjuvant chemo-radiotherapy 

demonstrated less toxicity (27% vs 40% p 0.001) and a lower rate of 

local recurrence (6% vs 13% p 000.6) than post-operative, without 

impacting on global survival and nowadays it is considered in the 

majority of the guidance as the standard approach in locally advanced 

non-metastatic rectal cancer [4-6]. 

 

At the moment there is no consensus in regard to adjuvant treatment, the 

literature being contradictory. However, the guidance recommends 

postoperative treatment based on 5-fluorouracil, this treatment being 

extrapolated from studies of colon cancer [10]. In the field of oncology 

there is currently a multitude of studies being carried out in order to 

assess the range of prognosis factors to help determine the best treatment 

to select for patients, taking into account the individual risk. In rectal 

cancer the clinical stage at diagnosis is a factor for prognosis of survival 

to 5 years, being for stage II from 60% to 75% and for stage III from 

40% to 60%. Treatment with neoadjuvant chemo-radiotherapy produces 

a wide range of responses in the tumour, the best responding patients 

having the better prognosis, above all those who achieve the pathologic 

complete response (pCR) [11-13]. There are a number of systems used 

to classify the responses, the Ryan system published in 2005 being that 

used by the American College of Pathologists (Table 1) [14]. Other 

factors have been studied which may also help forecast the survival of 

patients and help determine the best treatment [15-19]. Some of these are 

pathological such as lympho-vascular invasion and perineural 

infiltration while others are clinical factors such as the carcinoembryonic 

antigen (CEA) [15-17].  

 

Table 1 

Description 
 

 No viable cancer cells (pCR) 0 

Single cells or small groups of cancer cells (near 

complete response) 

1 

Residual cancer with evident tumor regression. 

but more than single cells or rare small groups of 

cancer cells (partial response) 

2 

Extensive residual cancer with no evident tumor 

regression (poor or no response) 

3 

 

Our objective was to evaluate the effect of the response (pCR) in survival 

of the patients with locally advanced rectal carcinoma treated with 

surgery and neoadjuvant chemo-radiotherapy and the pattern of 

recurrence in this subgroup of patients.  

 

Materials and methods 

 

A retrospective observational study of cohorts was carried out, the 

participants having been recruited by non-probabilistic consecutive 

sampling of patients with rectal cancer treated with neoadjuvant chemo-

radiotherapy at Hospital Universitario de Fuenlabrada and Hospital 

Fundación Alcorcón between January 2009 and December 2016. The 

study was endorsed by the Ethics Committee of both hospitals from 

which the participants were selected.  

 

Those recruited were patients who had been diagnosed with locally 

advanced non-metastatic rectal carcinoma, CT3-4 o N+, according to the 

American Joint Committee on Cancer (AJCC) in 2010, stages II-III, with 

histological confirmation of adenocarcinoma and who had not been 

treated with induction chemotherapy. A sample size was calculated 

according to a reliability level of 80% (error Type I of 5%), a statistical 

power of 80%, expected survival of 50% and a loss in monitoring of 5%. 

Thus, it was estimated that 190 patients would be required. All the 

patients underwent surgery and determination of CEA on diagnosis was 

carried out, measurement of the anal margin via rectoscopy, CT of the 

pelvic-abdomino thorax for extended studies and pelvic MRI for local 

staging. 

 

Radiotherapy 

 

All the patients received radiotherapy consisting of 25 fractions of 1.8 

Gy per fraction administering a total dosage of 45 Gy CTV pelvic and 

subsequently 3 fractions of 1.8 Gy sequentially until reaching an 

additional dose of 5.4 Gy to the tumour and macroscopically suspicious 

adenopathy. Intestinal extraction techniques used were by means of 

extrinsic compression and full bladder (prone position, bellyboard use). 

In all patients, the prophylactic CTV included the mesorrectum, 

posterior pelvic wall and internal iliac lymph nodes. The lower pelvis 

included tumours of < 6 cm from the anal margin or affecting the 

sphincter or which were subject to abdomino-perineal resection. The 

external iliac groups only if there was involvement of the pelvic organs 

(uterus, bladder, vagina, prostate, urethra) and the inguinal groups 

exclusively in tumours with involvement of the external anal sphincter 

or of the inferior third of the vagina.  

 

Concomitant chemotherapy 

 

Concomitant chemotherapy comprised two different regimes in 

accordance with the choice of the medical oncologist given the equal 

effectiveness of both, the only difference being the toxicity profiles [20] 

consisting of 5 Fluorouracil (5 FU) in continuous infusion 225 mg/m2 

per day or concomitant Capecitabine, 825 mg/m2 every 12 hours orally, 

taken concurrently with the radiotherapy treatment.  

 

Adjuvant chemotherapy 

 

Due to the fact that there are no uniform criteria in the literature about 

the role of adjuvant chemotherapy, this is determined by the medical 
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oncologist, the three alternatives used to be: monitoring only, 

chemotherapy based on 5FU or combinations of this with Oxaliplatin. 

 

Surgery 

 

Surgery was carried out between 6 and 10 weeks following the end 

of the neoadjuvant treatment, by two different surgeons, both with 

experience in treatment of colorectal cancer.  

 

Pathological anatomy 

 

The surgical specimens were evaluated by two pathology services. The 

degree of tumour response being included in all the reports based on the 

Ryan classification system [14]. The classification and pathology in 

terms of lymph node involvement, the integrity of the mesorectum, the 

involvement of the circumferential margin (a margin of less than 1 mm 

being considered as affected), lymph nodes extracted, lympho-vascular 

and perineural infiltration.  

 

Statistics 

 

The categorical variables are described as frequency or percentages and 

compared with the Chi square tests or exact Fisher test. The quantitative 

variables are described using the average and standard deviation (SD) or 

average and percentile 25 and 75 and were compared with the Student’s 

t test after evaluating its normal distribution with the Shapiro-Wilk test. 

Evaluation of the effects of treatment for time variables until recurrence 

or time until death was carried out with Kaplan Meier curves and 

compared with the Logrank test. The parameters which were significant 

in the univariate model were carried out to the multivariate model using 

the Cox regression. All the contrasts were bilateral, with p<0.05, as a cut 

off point for statistical significance. Analysis was carried out by means 

of the SPSS statistical package (version 20.0). 

 

Results 

 

Analysis was carried out on 193 patients, with an average age of 63 years 

(SD 9) and who had been diagnosed and treated for rectal cancer stage 

II/III between the years 2009 and 2016. Clinical factors of the series 

showed that 79.34% of the patients were cT3 and 12.4% cT4 (Table 2). 

In 92.7% of them there was clinical suspicion of lymph node 

involvement on diagnosis and in 24% there was a combination with 

elevated CEA. The distribution of tumour location with regard to the 

distance from the anal margin was 32.4% high tumours (12 to 8 cm), the 

same percentage for medium (from 8 to 5 cm) while 35.4% were low 

tumours (distance of 5 cm from the lower margin). After 8 weeks from 

the date when the radiotherapy ended 66% of surgical procedures were 

carried out, 73.4% of the patients having low anterior resection and 

26.6% abdomino-perineal resection. Pathologic complete response was 

achieved by 19.2% of the patients. Adjuvant chemotherapy was the 

treatment of choice in 83.9% of the series, 40.9 % receiving therapies 

derived from 5 FU and 43% in combination with Oxaliplatin, while 16% 

were subject to monitoring only.   

 

Table 2: Comparision of pretreatment characteristic 

 no pCR pCR p-value 

Pretreatment CEA level 

(ng/ml) 

  0.392 

< 5 74.4% 81.1%  

≥ 5 25.6% 18.9%  

Clinical stage   0.47 

II 6.40% 10.80%  

III 93.60% 89.20%  

Distance from the anal 

verge (cm) 

  0.69 

0-5 32.30% 32.40%  

> 5 < 8 33.50% 27%  

> 8 34.20% 40.50%  

 

The average length of monitoring of the whole cohort was 89 months 

(SD 2.3). On the date of analysis 78.6% of patients were free from 

disease, the disease-free survival being 95.3 months (SD 2.3) in the 

group which reached the pCR, as opposed to 76.5 months (SD 3.4) for 

the rest of the patients (p 0.002), with a difference in global survival of 

92.9 (SD 3.2) months as opposed to 87.4 (SD 2.8) months (p=0.125).  

In the univariate analysis the pre-operative CEA level, adjuvant 

chemotherapy, pCR, pathological stage, lymphovascular invasion, 

perineural invasion and the surgical margins were independently 

associated with disease free survival. Following the multivariate analysis 

by means of the Cox regression, pCR, perineural infiltration and 

adjuvant chemotherapy were independent variables in relation to disease 

free survival following neoadjuvant chemo-radiotherapy (Table 3). In 

the pCR group there was only one recurrence and it was mixed, local and 

distal. In the patients who did not achieve pCR, 21.2% developed 

metastases and 3.8% local recurrence.  

 

Table 3 
 

Univariant logistic regresión DFS Multivariante logistic regresion  

HR (95% CI) p value HR (95% CI) p value 

Adyuvant chemotherapy 3.49 (1.77-6.8) 0.00001 4.5 (2.2-9.22) 0.0001 

Compliance chemotherapy 0.7 (0.2-2.3) 0.56 

  

Oxaliplatin 1.3 (0.6-2.7) 0.48 

  

Clinical stage 1.7 (0.4-7) 0.427 

  

Pathological stage 2.9 (1.5-5.3) 0.001 

  

Linfovascular invasion 3 (1.6-5.7) 0.001 

  

Perineural invasion 5.3 (2.8-10) 0.00001 3.36 (1.7-6.5) 0.0001 

Resection margin 4.3 (1.6-11) 0.002 0.099 (0.013-0.75 

 

Pathological complete response 0.87 (0.012-0.63) 0.016 

 

0.025 

CEA 1.2 (0.98-1,04) 0.12 
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Discussion 

 

Treatment with pre-operative chemo-radiotherapy in cancer of the 

rectum has a wide range of outcomes, from poor responses with 

practically complete persistence of the tumour to the disappearance of 

all viable tumour cells in the surgical specimen [12, 21, 22].  A number 

of studies have been published which link these responses to disease-free 

survival and global survival in these patients [13, 23, 24]. Many studies 

do not demonstrate these findings and their authors relate this to a 

positive prognosis in these patients and thus the high number of censored 

cases in the series published. 

 

This variability in responses mean that there is considerable work to be 

done in attempting to determine which factors could help us in 

forecasting and creating models for guidance in decision making [15, 

25]. Based on all this, new methods of investigation of rectal carcinoma 

are being established, such as evaluation of whether it is possible to 

preserve the organ, some authors suggesting surgery may be avoided in 

patients who achieve pCR due to their excellence prognosis [26]. 

However, at this point there is insufficient scientific evidence for 

conservative treatment to be considered as standard, outside clinical 

studies with strict monitoring protocols. It is known that the increase in 

time between the completion of adjuvant treatment and surgery can have 

a positive impact on increasing the percentage of pCR [25, 26]. In our 

series 66% of the patients were operated on beyond 8 weeks from the 

completion of radiotherapy.  

 

The patterns of recurrence in pCR are more favourable than in the partial 

responses, the most frequent being distant recurrence [12-13, 23-24]. 

The first place of recurrence is not normally the liver as usually occurs 

in the majority of the partially responsive patients, something which 

should be taken into account when selecting the tests for follow up. In 

our study, perineural infiltration was consolidated as an independent 

factor in recurrence, findings previously published [16, 27] and which 

are currently of vital importance when it comes to deciding on adjuvant 

treatments such as for cancer of the colon. In rectal cancer they have 

special relevance when the surgical specimen has fewer than isolated 

lymph glands, this being considered as a factor for radiological 

resistance or greater biological aggression.  

 

The role of adjuvant chemotherapy is a subject which is very much 

debated in the literature. There is currently a lack of clarity about the role 

of adjuvant treatment following chemo-radiotherapy, in terms of 

whether this should be administered to all patients or whether selection 

should be made using prognosis factors, nor are those factors defined. 

All the guides recommend that their use is based on 5 FU, without it 

being clear what the role of Oxaliplatin is in this scenario [28-36]. It 

appears that there exists a benefit to its use but without it being 

determined what the best regime is and what variables we should take 

into account. However due to the limitations in clinical staging many 

authors base their decisions on post-operative staging.  

 

Our study does have some limitations. The principal of these is that as it 

is a retrospective study, it may be affected by selection bias, with 

exclusion of some patients. The adjuvant chemotherapy schemes were 

not controlled by the researcher, rather the selection was based on the 

criteria used by the supervising medical oncologist, although it is true 

that in the statistical analysis there were no differences between the two 

groups in the schemes selected.  

 

Conclusions 

 

The best pCR improves the disease-free survival, without increasing 

global survival rates. In our study, perineural invasion and 

administration of adjuvant chemotherapy were additional factors which 

were independent from disease free survival. These findings should be 

taken into account in order to generate predictive models which could in 

the future lead us to be able to personalise treatments and intensify these 

in patients with poor prognoses.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attempts are being made to increase pCR with intensive neoadjuvant 

treatments, but it should still be demonstrated whether the patients who 

have received these different regimens of neoadjuvant treatment 

maintain the same survival rates as those which has been achieved with 

classic regimens. The objectives of preserving the organ are based on 

achievement of the response and should continue to be monitored within 

clinical studies, there being no current observation of a standard 

treatment of these patients. 
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