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Abstract
AIM:  To establish the association between lymph node involvement and the response to neoadjuvant therapy in locally advanced rectal cancer.

METHODS: Data of 130 patients with mid and low locally advanced rectal adenocarcinoma treated with neoadjuvant chemoradiation followed by radical surgery over a 5 year period were reviewed. Tumor staging was done by endorectal ultrasound and/or magnetic resonance imaging. Tumor response to neoadjuvant therapy was determined by T-downstaging and tumor regression grading (TRG). Pathologic complete response (pCR) is defined as the absence of tumor cells in the surgical specimen (ypT0N0). The varying degrees TRG were classified according to Mandard’s scoring system. The evaluation of the response is based on the comparison between previous clinico-radiological staging and the results of pathological evaluation. 2 and Spearman’s correlation tests were used for the comparison of variables. 

RESULTS: Pathologic complete response (pCR, ypT0N0, TRG1) was observed in 19 cases (14.6%), and other 18 (13.8%) had only very few residual malignant cells in the rectal wall (TRG2). T-downstaging was found in 63 (48.5%). Mean lymph node retrieval was 9.4 (range 0-38). In 37 cases (28.5%) more than 12 nodes were identified in the surgical specimen. Preoperative lymph node involvement was seen in 77 patients (59.2%), 71 N1 and 6 N2. Postoperative lymph node involvement was observed in 41 patients (31.5%), 29 N1 and 12 N2, while the remaining 89 were N0 (68.5%). In relation to ypT stage, we found nodal involvement of 9.4% in ypT0-1, 22.2% in ypT2 and 43.7% in ypT3-4. Of the 37 patients considered “responders” to neoadjuvant therapy (TRG1 and 2), there were only 4 N+ (10.8%) and the remainder N0 (89.2%). In the “non responders” group (TRG 3, 4 and 5), 37 cases were N+ (39.8%) and 56 (60.2%) were N0 (P < 0.001).

CONCLUSION: Response to neoadjuvant CRT in RC is associated with lymph node involvement (ypN).
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Core tip: The treatment of rectal cancer has evolved significantly in recent decades. The response of the primary tumor to neoadjuvant therapy, measured by tumor regression grading, seems to be a good prognostic factor, although this relationship is controversial. One of the most important prognostic factors is lymph node stage, but its relationship with the response to neoadyuvant therapy has not been studied extensively. In our series the response is correlated with lymph node involvement in the surgical specimens. Tumor regression grading score could therefore have clinical implications in the future in order to provide tailored therapies.

García-Flórez LJ,  Gómez-Álvarez G, Frunza AM, Barneo-Serra L, Fresno-Forcelledo MF. Response to chemoradiotherapy and lymph node involvement in locally advanced rectal cancer. World J Gastrointest Surg 2015; In press


INTRODUCTION
Colorectal cancer is one of the most common tumors worldwide, both in males and females, with an estimated 600000 deaths per year[1]. About 70% are located in the colon and 30% in the rectum. The treatment of rectal cancer (RC) has evolved significantly in recent decades. Neoadjuvant therapy with chemoradiation (CRT) improves local control and reduces toxicity compared to postoperative therapies. Sauer et al[2] showed that neoadjuvant CRT is superior in terms of local recurrence (LR) and acute toxicity. Around 60% of these patients experience some degree of tumor regression, but only a minor percentage will show pathologic complete response (pCR)[3].
According to data from the German Rectal Cancer Study Group[4], pCR is associated to better local control, lower risk of distant metastasis and better disease-free survival. The response of the primary tumor to neoadjuvant therapy, measured by tumor regression grading (TRG) seems to be a good prognostic factor, however this relationship is controversial. In some studies no association with survival was found[5,6], whilst in others it was[7,8]. One of the most important prognostic factors is lymph node stage[9], but its relationship with the response to neoadyuvant therapy has not been studied extensively.
The aim of this study was to establish the relationship between lymph node involvement and the response to neoadjuvant CRT in locally advanced RC.

MATERIALS AND METHODS
Sample population
Data of patients with mid and low locally advanced rectal adenocarcinoma treated with neoadjuvant CRT followed by radical surgery in the University Central Hospital of Asturias over a 5 year period were reviewed. Rectal location is divided into low (2 to 6 cm from anal verge) and mid rectum (7 to 12 cm) measured by rigid proctoscope or magnetic resonance imaging (MRI). Locally advanced RC is defined as a tumor extending beyond the rectal wall (T3-4) or with lymph node involvement (N+), according to the TNM classification of the UICC[10], based on clinical and radiological criteria. Patients with skin or anal cancer, stage T1-2N0 RC, distal margin in upper rectum, with no completion of CRT or with previous pelvic radiotherapy were excluded of the study. Also excluded were those with no record of diagnostic endoscopic biopsy or those with no radical surgery. All patients received long course radiotherapy (45-50.4 Gy) with 5-FU based chemotherapy followed by radical surgery with total mesorectal excision (TME) after a mean of 7 wk interval.

Pathological evaluation
Morphologic evaluation of the surgical specimens was carried out by two experienced pathologist with no knowledge of other clinical data. The evaluation of the response to neoadjuvant CRT is based on the comparison between previous clinico-radiological staging and the results of pathological evaluation, measuring T-downstaging and TRG. Pathologic complete response (pCR) is defined as the absence of tumor cells in the surgical specimen (ypT0N0). T-downstaging was evidenced by TNM staging and is defined as the reduction of at least one T level measured initially by endorectal ultrasound and/or pelvic MRI and finally by pathological evaluation. The varying degrees of tumor response (TRG) were classified according to Mandard’s et al[11] scoring system.

Statistical analysis
For the statistical analysis the software SPSS Statistics v21 was used. Two groups were established: “responders”, including TRG1 and 2, and “non responders”, including TRG3, 4 and 5. Chi square and Spearman’s correlation tests were used for the comparison of variables. A P below 0.05 was considered significant. The statistical review of the study was performed by an expert in biomedical statistics.

RESULTS
A sample of 130 patients who met the study criteria was included (Table 1). All patients received full treatment with long cycle radiotherapy (45-50.4 Gy) and 5-FU based chemotherapy (oral capecitabine) followed by radical surgery.
For staging at baseline, endorectal ultrasound was available in 119 cases and pelvic MRI in 47. In early years of the study, the main staging method was ultrasound. Pelvic MRI is commonly used in recent years (Table 2). In case of disagreement between the two methods (10 cases), MRI was preferably considered. The ypTN (postoperative) staging is showed in Table 3.
The result of TRG is included in Table 4. Complete response (pCR, ypT0N0, TRG1) was observed in 19 cases (14.6%), and other 18 (13.8%) had only very few residual malignant cells in the rectal wall (TRG2). These two groups were considered “responders” to neoadjuvant therapy. T-downstaging was seen in 63 patients (48.5%) and progression of tumor stage only in one case.
Mean lymph node retrieval was 9.4 (range 0-38). In 37 cases (28.5%) more than 12 nodes were identified in the surgical specimen. Preoperative lymph node involvement was seen in 77 patients (59.2%), 71 N1 and 6 N2. Postoperative lymph node involvement was observed in 41 patients (31.5%), 29 N1 and 12 N2, while the remaining 89 were N0 (68.5%). In relation to ypT stage, we found nodal involvement of 9.4% in ypT0-1, 22.2% in ypT2 and 43.7% in ypT3-4.
Of the 37 patients considered “responders” to neoadjuvant therapy (TRG1 and 2), there were only 4 N+ (10.8%) and the remainder N0 (89.2%). In the “non responders” group, 37 cases were N+ (39.8%) and 56 (60.2%) were N0 (P < 0.001) (Figure 1).

DISCUSSION
Conventional treatment for locally advanced, clinically resectable (T3-4 and/or N+) tumors is neoadjuvant CRT followed by radical surgery. Our ability to identify the N+ is limited, which leads to potentially overtreat 15%-20% of patients, as the German Trial shows[2], or undertreat 20%-30%. For N stage, both endorectal ultrasound and MRI have similar low sensitivity and specificity rates. Nonetheless, MRI is preferred for N-stage assessment because it allows the evaluation of the whole mesorectum. With radiological imaging advances we have progressed in the identification of adjuvant and neoadjuvant therapy needs. High resolution pelvic MRI with expert radiologist interpretation would help us to select patients that will be correctly treated with just surgery[12]. We are now using MRI to be selective and only irradiate those with a big volume, threatened mesorectal fascia, significant N+ or those with signs of venous invasion. In this line, the PROSPECT trial is investigating the possibility of selectively eliminating the use of neoadjuvant radiotherapy in patients with upper and mid RC[13].
Response rates to CRT are highly variable. Approximately 15%-40% are resistant, while 5%-35% show a pCR. Our results are in that line. Pathological stage and TRG have a significant prognostic impact. Several studies link the TRG with disease-free survival but only pCR is clearly correlated[7,14]. TRG has been studied extensively. Rodel et al[4] analyzed 385 cases and found significant differences when grouped TRG 2 and 3, but not when stratified by pathological stage, giving doubts about the exact significance of this factor. Losi et al[15] found differences in 106 patients only when grouped TRG 3 and 4, although there was a trend towards improved disease-free survival when TRG was stratified by pathological stage. Moreno García et al[16] found that both disease-free survival and overall survival significantly improved with increased TRG. However, the correlation of the response to neoadjuvant CRT and LR and survival is still controversial[17,18].
In our series, we found a 14.6% of pCR. Patients with pCR have a better prognosis, with excellent local control and disease-free survival, regardless of previous TN stage[4,15,19-22]. Capirci et al[23] reviewed a large series of 566 cases with pCR in 61 centers and found better prognosis in this group. A number of groups are currently studying the possibility of treating the RC when a complete clinical response is achieved with local excision or observation (wait and see approach). Because approximately 40%-50% of patients treated with CRT will be ypT0-2 stage and a 10%-20% will be pCR (in our series 45.4% and 14.5% respectively), these preservation strategies of the rectum may have a potential application in many patients. However, there is a weak correlation between clinical and pathological response. Complete pathologic response cannot be accurately identified by clinical, endoscopic or radiological examination and, in most cases, is carried out with subjective exploration data[24-26]. One of the main questions that arise when performing local surgery is the nodal status. The incidence of lymph node involvement after neoadjuvant therapy varies. Some studies indicate differences in response between the tumor and the mesorectal lymph nodes[24,27]. The risk of lymph node involvement in patients treated with CRT and ypT0 tumors is low, but increases significantly with the degree of tumor penetration if any residual neoplastic cells remain in the rectal wall[28]. The risk of nodal metastasis in ypT0-1 is about 7%, compared to 30% for ypT2-4 (range 23%-37%). Read et al[29] found 3.5% involvement in T0-1, 23% in T2 and 51.5% in T3-4. Zmora et al[30] observed a higher incidence in T0-1, 12.1%. Park et al[31] found similar data: ypT0 9.1%, ypT1 17.1%, ypT2 20.8%. In our series we found 9.4% nodal involvement in ypT0-1, 22.2% in ypT2 and 43.7% in ypT3-4. Therefore, the identification of predictive criteria related both the primary tumor and lymph nodes seems to be important to select patients for local surgery, because we must not forget that radical surgical resection with TME, gold standard to compare with other alternatives, is associated with very good oncologic outcomes. In line with our study, Berho et al[32] found correlation between postoperative N stage and TRG, suggesting that neoadjuvant therapy should have a positive impact on overall survival. This study shows the low incidence of lymph node metastasis (14.2%) in good responders, findings similar to ours, where the percentage in TRG1 and 2 patients was 10.8%.
Our data confirms the association between the response to neoadjuvant therapy and lymph node involvement in RC[29,32,33]. Some studies have shown a relationship between good response to CRT and survival, suggesting that oncologic outcomes are more related to postoperative TNM stage, so TRG may be emerging as an independent prognostic factor[15,22,34]. The correlation with ypT stage strengthens this hypothesis. Dhadda et al[35] (n = 158) concluded that Mandard’s scoring system is an independent prognostic factor predicting long-term outcomes. This index has already shown association with prognosis in esophageal cancer patients after CRT[11]. The authors propose its use in assessing the adjuvant therapy. Patients with TRG1-2 would be those with tumors sensitive to 5-FU therapy, while TRG3-5 or with positive nodes have worse prognosis and will require more intensive therapies.
The number of positive nodes is related not only with vascular invasion, but also with the reported number, which varies depending on factors related to the patient (age, sex, body mass index), the tumor (size, stage, grade), and the experience of the surgeon and the pathologist[36]. In our series the average nodes retrieval in the surgical specimen was 9.4. Although the American Joint Committee on Cancer (AJCC) recommends a minimum of 12 nodes for a correct staging, the number of isolated nodes in RC without treatment ranges from 9 to 13 and in patients with neoadjuvant therapy is usually lower[37-39], in part because of the depletion due to treatment and fibrosis, which makes the nodes smaller and more difficult to identify. The significance of this issue is unclear. Some authors consider it a marker of better response and is associated with a higher rate of pCR[26]. Marks et al[40] (n = 176) found only 28% of patients treated with CRT followed by TME in which more than 12 lymph nodes were identified in the resected specimen. Similar data were observed in a study by Govindarajan et al[41] (n = 429), where the average retrieved nodes was 10 and 63% of cases were under 12. In our series, only in 28.5% of cases more than 12 lymph nodes were identified. The inability to study more than 12 nodes is not associated to a worse prognosis in RC. Habr-Gama et al[42] showed that patients with no identifiable lymph nodes in the resected proctectomy specimens after CRT have excellent oncologic outcomes similar to those with ypN0 stage. Sprenger et al[43] have managed to increase, by intensive pathological examination, the number of identified lymph nodes and the incidence of N+, often with the presence of micrometastasis, although with no prognostic significance. Newer therapy strategies could have an impact in the near future[44].
In conclusion, in our series the response to neoadjuvant CRT in locally advanced rectal cancer is correlated with lymph node involvement in the surgical specimens. TRG therefore could have clinical implications in the future in order to provide tailored therapies.
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COMMENTS
Background
Neoadjuvant therapy with chemoradiation (CRT) improves local control and reduces toxicity compared to postoperative therapies.  CRT is superior in terms of local recurrence and acute toxicity. Around 60% of these patients experience some degree of tumor regression, but only a minor percentage will show pathologic complete response. The response of the primary tumor to neoadjuvant therapy, measured by tumor regression grading seems to be a good prognostic factor, nevertheless this relationship is controversial.

Research frontiers
One of the most important prognostic factors is lymph node stage, but its relationship with the response to neoadyuvant therapy has not been studied extensively

Innovations and breakthorughs
This is a study to establish the relationship between lymph node involvement and the response to neoadjuvant CRT in locally advanced rectal cancer.

Applications
In our series the response to neoadjuvant CRT in locally advanced rectal cancer is correlated with lymph node involvement in the surgical specimens. TRG therefore could have clinical implications in the future in order to provide tailored therapies.

Terminology
T-downstaging, evidenced by TNM staging, is defined as the reduction of at least one T level measured initially by endorectal ultrasound and/or pelvic MRI and finally by pathological evaluation. Pathologic complete response (pCR) is defined as the absence of tumor cells in the surgical specimen.

Peer-review
This work describes the efficacy of chemoradiation therapy in local advanced rectal cancer and concludes that lymph node metastasis is associated with the treatment failure. The writing is good and the conclusion is considerable.
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Figure 1 Correlation between ypN stage and tumor regression grading. Tumor regression grading (TRG) according to Mandard’s et al[11] scoring system. 



	Table 1 Characteristics of the sample population (n = 130)

	 
	 
	n (%)

	Age
	Mean
	67.4 ± 10.6

	 
	Range
	42-86

	Gender
	Male
	87 (66.9)

	
	Female
	43 (33.1)

	Tumor location
	Mid rectum
	75 (57.7)

	
	Low rectum
	55 (42.3)

	Tumor differentiation
	Well
	68 (52.3)

	
	Moderate
	53 (40.8)

	
	Poor
	9 (6.9)

	Staging method
	Endorectal ultrasound
	119 (91.5)

	
	Magnetic resonance imaging
	47 (36.2)

	Radiotherapy
	45 Gy
	84 (64.6)

	
	50.4 Gy
	46 (35.4)

	Interval to surgery
	Mean
	7.1±1.1

	
	Range
	5 -12

	Surgical procedures
	Low anterior resection
	55 (42.3)

	
	Abdominoperineal resection
	47 (36.2)

	
	Hartmann’s procedure
	25 (19.2)

	 
	Total proctocolectomy
	3 (2.3)





	Table 2 Tumor staging

	Pelvic MRI (n = 47)

	
	n
	%

	T3N1	
	21
	44.6

	T3N0
	12
	25.5

	T3N2
	4
	8.5

	T4N0
	3
	6.4

	T4N1
	3
	6.4

	T2N1
	2
	4.3

	T4N2
	2
	4.3

	ERUS (n = 119)

	T3N1	
	53
	44.6

	T3N0
	50
	42

	T4N1
	9
	7.6

	T4N0
	3
	2.5

	T2N1
	3
	2.5

	T3N2
	1
	0.8





















MRI: Magnetic resonance imaging; ERUS: Endorectal ultrasound.



	Table 3 Postoperative pathologic evaluation (ypTN stage)  (n = 130)

	ypTN
	n
	%

	T0N0
	19
	14.6

	T1N0
	10
	7.7

	T2N0
	21
	16.2

	T3N0
	38
	29.2

	T4N0
	2
	1.5

	T0N1
	3
	2.3

	T2N1
	6
	4.6

	T3N1
	16
	12.3

	T4N1
	3
	2.3

	T3N2
	11
	8.5

	T4N2	
	1
	0.8













	Table 4 Tumor regression grading according to Mandard’s et al[11] scoring system

	TRG
	n
	%

	1
	19
	14.6

	2
	18
	13.9

	3
	39
	30.0

	4
	41
	31.5

	5
	13
	10.0



TRG: Tumor regression grading.
Figure 1. Correlation between
 ypN stage and TRG
  Responders	N0	N+	33.0	4.0	  Non responders	N0	N+	56.0	37.0	number of cases
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