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The Histopathological Changes after Neoadjuvant 
Theraphy for Rectal Carcinoma

Colorectal carcinomas are the third most common carcinomas 
in men and the second most common carcinomas in women [1]. A 
study conducted in 2014 has reported that there are approximately 
10,000 new colon cancer cases and nearly 40,000 new rectal 
carcinoma cases in the United States. It has also been reported that 
deaths due to colorectal cancers account for approximately 9% 
of all cancer mortalities [2]. Because chemotherapy, radiotherapy 
and/or neoadjuvant chemoradiotherapy are potentially beneficial 
during the preoperative period in terms of local control and 
sphincter-preserving surgery, they are particularly recommended 
for advanced stage carcinomas [3]. According to the current 
guidelines, neoadjuvant therapy is recommended for all stage T3 
rectal carcinomas extending from the muscularis propria to the 
perirectal fatty tissue, with lymph node or distant metastasis [4].

For the evaluation of the presence or absence of stage and 
lymph node metastasis during the preoperative period, endorectal 
ultrasound and pelvic MRI are recommended [3]. In the literature, 
it is mentioned that chemotherapy and radiotherapy should be 

simultaneously performed for rectal carcinomas, and after the 
neoadjuvant treatment, an observational approach in the “wait and 
see before operation” approach should be adopted [5]. Although 
this approach has been recently proposed, a definite diagnosis of 
the presence of residual tumour in the rectum can be made only 
after a histopathological examination. We believe that this “wait 
and see before operation” approach will be increasingly adopted 
as information on the treatment protocols is applied, and the final 
histopathological diagnosis and regression grades of operated 
cases are more commonly reported in the literature.

Low anterior resection (sphincter-preserving surgery) is 
preferred after neoadjuvant therapy if there is tumour regression, 
particularly in lower rectal tumours, in terms of patient comfort 
and convenient surgical intervention or in some cases instead 
of abdominoperineal resection by performing intraoperative 
consultation (frozen section) of rectum distal surgical margin. 
With changing oncological treatments, care should be taken to 
ensure that the pathological staging of these cases are diligently 
and correctly performed, and pathological changes that may be 
present in the tumour after neoadjuvant therapy and staging 
systems have to be known. There are several classification systems 
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in terms of pathological staging when evaluating specimens after 
neoadjuvant therapy. In terms of the ease of evaluation and creating 
a shared convenience with clinicians, we usually evaluate our cases 
according to the 4-level staging system of Dworak and Rödel (Tables 
1 & 2) [6,7].

Table 1: Dworak’s regression grading system (6)

Grade 0 no regression

Grade 1 minor regression (dominant tumor mass with obvious 
fibrosis)

Grade 2 moderate regression (dominant tumor mass with 
obvious fibrosis)

Grade 3 good regression (dominant fibrosis outgrowing the 
tumor mass)

Grade 4 total regression (no viable tumor cells, only fibrotic 
mass)

Table 2: Rödel’s regression grading system (7)

TRG 0 No regression

TRG 1 Minor regression, fibrosis in only 25% or less of the tumor 
mass

TRG 2 Dominant tumor mass with obvious fibrosis in 26% to 50% 
of the tumor mass

TRG 3 Dominant fibrosis outgrowing the tumor mass (ie, more than 
50% tumor regression)

TRG4 Total regression, no viable tumor cells, only fibrotic mass

*TGR: Tumor regression grade

Following Neoadjuvant Treatment

Macroscopically, sometimes the tumour is completely regressed 
and tumour mass may not be seen. Mucosal flattening, mild ulcer-
like areas, or bright areas due to possible mucinous pools can be 
seen in the old tumour area (Figure 1). Histopathologically, fibrosis 
is at the forefront of common changes that require attention. We 
present the grading system primarily by comparing fibrosis and 
tumour rates. Histopathological changes other than fibrosis include 
nuclear pleomorphism, cytoplasmic vacuolation and mucine pools 
[8-10]. Another important aspect of rectum specimens receiving 
neoadjuvant treatment is the assessment of lymph node. If there 
is a metastatic lymph node, then morphological changes similar 
to tumour regression will be observed in these nodes. Regression 
may develop in the regional lymph nodes in these cases receiving 
combined chemoradiotherapy, and secondary lymph nodes may 
not be detected. As the dissection of the lymph node becomes 
more difficult in such cases, it should be meticulously performed 
and methods for removing the mesorectal adipose tissue, such 
as methylene blue assisted lymph node dissection or acetone 
compression, may be performed when necessary as reported in 
the literature [11-14]. In our clinic, after performing necessary 
macroscopic sampling procedures for the tumour, we keep the 
mesorectal fat tissue portion overnight in alcohol, melt and harden 
the fat and sample a large part or sometimes all of the remaining 
fat tissues.

Figure 1: Rectal mucosal flattening and mucosal ulcer 
in the focal area in the rectum specimen with complete 
regression after neoadjuvant therapy

Conclusion
a)	 Before the pathologic sampling of the specimen is 
performed, it is necessary to report to the pathologist whether 
the patient is treated using neoadjuvant therapy.

b)	 In the evaluation of rectal carcinoma cases, a pathological 
evaluation, which is one of the most fundamental pillars, 
should be carefully and diligently performed. Each pathologic 
parameter should be carefully evaluated and the tumour 
regression grade should be reported.

c)	 In these cases, the clinician and pathologist must work in 
a collaborative manner.
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