
Introduction
In recent years, the recurrence of rectal cancer has 

been reduced, due to adjuvant or neoadjuvant treat-
ments and to improved surgical techniques [1]. Nev-
ertheless, this cancer still represents a challenge for 
surgeons. Today, its diagnosis is greatly facilitated by 
modern cross-sectional imaging techniques, ultra-
sound (US) , contrast-enhanced computed tomogra-
phy (CT), magnetic resonance (MR) , and positron 
emission tomography (PET), which usually complete 
the clinical and endoscopic examinations. The aim of 
our retrospective observational study was to evaluate 
the importance of imaging tools, particularly CT, for 
the diagnosis of this disease, as well as to investigate 

which anatomo-surgical factors predispose patients to 
the recurrence of rectal cancers. 

Patients and Methods
Inclusion criteria
We performed a retrospective study with 38 pa-

tients (29 males and 9 females) aged between 60 and 75 
years old, observed at our Institution in between 2010 
and 2014, where a sure diagnosis of locally-recurrent 
rectal cancer was proved by histology. We considered 
only cases free of distant metastases and without neo-
plastic positive resectional or circumferential margins 
at the first surgery. This last condition was considered 
a persistent, rather than a recurrent, neoplastic disease.

In all our cases, the initial tumor was located in the 
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lower or middle rectum, within 10 cm of the anorec-
tal junction. The initial staging always corresponded to 
T3, and to N0 in 8 cases, N1 in 16, and N2 in 14; histo-
logical grading corresponded to G2 in 27 cases and G3 
in 11. All patients had a neo-adjuvant radio-therapy of 
50 Grays associated with a FOLFOX pharmacological 
treatment; surgery followed after 5-6 weeks. The his-
topathological regression of the primitive tumor after 
neo-adjuvant radio-chemotherapy, classified accord-
ing to the Dworak score in the surgical specimen, was 
graded as 0 in 5 cases, 1 in 25, and 2 in 8 [2,3].

The clinical study of our patients was performed 
according to the ESMO guidelines [4] and included 
clinical examinations, colonoscopy, abdominal US, and 
CT, which is usually the preferred first imaging tool for 
a complete study of the thorax, abdomen, and pelvis 
[5,6].

In order to evaluate rectal tumor regression after 
the first neo-adjuvant radio-chemotherapy, we adopted 
the following classification, based on cross-sectional 
images, CT, and MR (Table 1):

Grade 0: unchanged feature of the rectal tumor (11 
cases)

Grade 1: partial regression of the sole mesorectal 
infiltration (17 cases)

Grade 2: partial regression of the mesorectal and 
rectal wall neoplastic infiltration (10 cases).

Results
The most common CT characteristics observed in 

case of rectal cancer recurrence can be summarized as 
follows: a simple thickness of the colorectal wall, often 
corresponding to the anastomotic site and demanding 
a further endoscopic control; an unique dense pelvic 
mass or multiple nodules, typically with an irregular 
shape and speculated margins in the residual meso-
rectum or involving the pelvic or perineal muscles and 
spaces, or the neighbouring organs, sometimes with a 
superimposed fistula. Moreover, the pelvic bones, the 
iliac fossae, and the proximal intra-peritoneal spaces 
can be infiltrated by neoplastic tissue (Figure 1-3). 

Classification of recurrent rectal cancer 
From a simple topographical point of view, recur-

rences of rectal cancer are usually classified as: central, 
often discovered endoscopically, concerning the colo-
rectal walls, and often corresponding to the anastomo-

sis site; anterior, posterior, or lateral, in relation to colo-
rectal walls, when an anastomosis had been performed, 
or within the residual pelvic space in case of abdomi-
noperineal resection; or diffuse when contemporarily 
involving two or more pelvic spaces.

In addition, we performed a classification of the 
grade of local rectal tumor recurrence, based on anato-
mo-radiological criteria (Table 2): 

Grade 1: colorectal parietal recurrence (3 cases)
Grade 2: colorectal parietal recurrence and/or in-

volvement of the residual mesorectum (4 cases)
Grade 3: colorectal parietal recurrence and/or in-

volvement of the anterior pelvic organs (prostate, blad-
der, vagina), or mono-laterally to the perineal muscles 
(16 cases)

Grade 4: colorectal parietal recurrence with in-
volvement of the pelvic organs and/or of the pelvic fas-
cia or sacrum, or bilaterally to the perineal muscles or 
one or both of the iliac fossae (15 cases).

We observed that the grades of tumor downstag-
ing after the first neo-adjuvant treatment correlated 
inversely with severity of tumor recurrence in 35 cases 
(92.10%), but correlated directly with the Dworak his-
topathological regression in 28 cases (73.68%). Simi-
larly, early recurrence typically corresponded to a low 
grade of regression after neoadjuvant treatment (Grade 
0 and 1) and to a poor Dworak score (Grade 0 and 1).

Considering the delay of rectal tumor recurrence, 

Table 1. Grades of tumor regression after neoadjuvant radio-chem-
otherapy.

0 unchanged feature of the rectal tumor

1 partial regression of the sole mesorectal infiltration

2 partial regression of the mesorectal and rectal wall neoplastic 
infiltration

3 Regression, complete of mesorectum, partial of rectal wall

4 Complete disappearance of the rectal tumor

Table 2. Grades of tumor recurrence.

1 colorectal parietal recurrence

2 colorectal parietal recurrence and/or involvement of the resid-
ual mesorectum

3
colorectal parietal recurrence and/or involvement of the ante-
rior pelvic organs (prostate, bladder, vagina), or mono-laterally 
to the perineal muscles

4
colorectal parietal recurrence with involvement of the pelvic or-
gans and/or of the pelvic fascia or sacrum, or bilaterally to the 
perineal muscles or one or both of the iliac fossae

Year 2017 | Volume 6 | Issue 3 | 132-137



134Rectal tumor recurrence

Archives of Clinical and Experimental Surgerywww.acesjournal.org

Figure 1. CT axial scans of patients with rectal cancer. (A) the anterior 
rectal wall is irregularly thickened (arrow), and the right anterior 
mesorectum is infiltrated. (B) recurrent rectal cancer (arrow), largely 
expanding in the anterior mesorectum, and infiltrating the rectal wall 
and the pelvic fascia. (C) recurrent rectal cancer largely infiltrating the 
anterior mesorectum and the pelvic left lateral wall. (D) recurrent rectal 
cancer massively infiltrating the anterior pelvis.

Figure 2. CT axial scans of patients with rectal cancer after 
abdominoperineal resection. (A) limited nodular infiltration of the 
posterior mesorectum (arrow). (B) extended neoplastic mass in the 
posterior pelvis (arrow). (C) large neoplastic mass infiltrating the 
posterior pelvis and extending to the pro-peritoneal space (arrow). (D) 
neoplastic mass infiltrating the posterior and left lateral pelvis (arrow).

Figure 3. CT axial scans of patients with rectal cancer after 
abdominoperineal resection. (A) a speculated neoplastic mass in the 
right perineum (arrow). (B) neoplastic mass infiltrating the left perineum 
and the gluteus maximus muscle (arrow).

we distinguished an early recurrence as appearing with-
in 6 months (24 cases), a mid-term recurrence as being 
observed within 12 months (5 cases), and a late recur-
rence as being observed after 1 year (9 cases). Obvious-
ly, the time before discovery of rectal tumor recurrence 
cannot always be considered to correspond with its real 
onset, but it can also depend on the scheduled intervals 
of time of the follow-up.

Discussion 
Our single-institution review, with its small sample 

size, did not allow for certain statistical studies. Mor-
phological evaluation of our cases was mainly based on 
CT images, as this technique is the most widely used as 
a first radiological approach. It can be followed by other 
more sophisticated radiological examinations, such as 
MRI and PET. Radiological imaging does not always 
have an absolute value, however, because sometimes 
features of a recurrent neoplastic disease can be similar 
to a secondary fibro-inflammatory reaction to radiation 
or surgery. Similarly, the difference between neoplastic 
involved and simply reactive lymph-nodes can be elu-
sive [7,8].

In our study, we introduced classifications of tumor 
regression after a neoadjuvant treatment and of severity 

of recurrence, based on clinico-radiological elements. 
Our classifications must now be validated by further 
studies (Tables 1 and 2).

Some anatomo-surgical observations appear inter-
esting. Firstly, the mesorectum must be considered a 
unique anatomical entity, possessing an abundant and 
well developed lymphatic network and connected with 
the lymphatic capillaries of the rectal submucosa. True 
valves are not visible at the conventional histology in 
the mesorectal lymphatic capillaries and collectors. 
This suggests a possible bidirectional up- and down-
stream lymphatic flow in the mesorectum, especially in 
cases of superimposed inflammation, previous radio-
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therapy, or neoplastic infiltration. Neoplastic cells, al-
ready present in the lymphatic capillaries or implanted 
after surgical manipulations in the mesorectal connec-
tive-adipose tissue, can migrate toward the colorectal 
anastomosis, where an increased vascularization favors 
their implant [9].

Secondly, in case of tumors infiltrating the anterior 
rectal wall, thinning of the anterior mesorectum rep-
resents an indication to neoadjuvant treatment, and, 
at surgery, to its dissection in front of the Denonvil-
liers’ fascia [10-12]. Thirdly, in the mesorectum, the 
sub-fascial lymphatic network is well represented and 
at surgery, disruption of the mesorectal fascia must be 
avoided [13-15]. Moreover, after radiotherapy the pel-
vic posterior and the mesorectal fasciae can become 
strictly adherent. In this case, the surgical plane of dis-
section must follow the posterior parietal pelvic space 
and not enter the mesorectal fascia, carefully avoiding 
damage to the pelvic nerves and the pre-sacral venous 
plexuses [13].

Fourthly, total mesorectal excision does not com-
promise the arterial vascular supply to the rectal stump, 
as the inferior and not the middle hemorrhoidal artery 
is its most important source of blood supply [9].

Fifthly, in case of abdominoperineal resection, the 
total mesorectal excision must be associated to an ex-
tended perineal dissection. Sixthly, the mesorectum is 
not anatomically separated from the retroperitoneum 
of the left iliac fossa, making neoplastic diffusion to-
wards this region possible, directly or through lym-
phatic connections. In case of upper rectal tumors, an 
associated sigmoidectomy with mesenteric resection 
and central vascular ligation is therefore indicated.

In addition to these surgical observations, we must 
consider pitfalls that are possible when re-staging rectal 
cancers after a neoadjuvant treatment. 

An apparent and misleading downstaging or down-
sizing of the tumor can erroneously induce us to change 
the surgical strategy that was initially decided upon 
[16-21]. The knowledge of the intrinsic risks of recur-
rence of a rectal cancer must also guide the scheduling 
of the follow-up [22-25].  

Study limitations and conclusions
Surgeons must be alerted to the problem of re-

currence of rectal cancers, detecting the predisposing 

factors of each case and keeping their technical skills 
updated. Extended research will be necessary concern-
ing particular characteristics of rectal cancer, different 
responsiveness to radio-chemotherapy, lymphovascu-
lar invasiveness, and systemic or local immunological 
reaction [26-32]. Similarly, other points, such as the 
real value of repeated radiotherapy or salvage surgery, 
demand further studies [33].

Conflict of interest statement
The authors have no conflict of interest to declare.
References 

1.	 Guillem JG, Chessin DB, Cohen AM, Shia J, Ma-
zumdar M, Enker W et al. Long-term oncological 
outcome following preoperative combined modal-
ity therapy and total mesorectal excision of locally 
advanced rectal cancer. Ann Surg 2005;241:829-36.

2.	 Dworak O, Keilholz L, Hoffmann A. Pathological 
features of rectal cancer after preoperative radio-
chemotherapy. Int J Colorectal Dis 1997;12:19-23.

3.	 Quirke P, Dixon MF. The prediction of local recur-
rence in rectal adenocarcinoma by histopathological 
examinations. Int J Colorectal Dis 1988;3:127-31.

4.	 Glimelius B, Tiret E, Cervantes A, Arnold D. ESMO 
Guidelines Working Group. Rectal cancer: ESMO 
clinical practice guidelines for diagnosis, treatment 
and follow-up. Ann Oncol 2013;24: v81-8.

5.	 Kusters M, Marijnen CAM, van de Velde CJH, 
Rutten HJT, Lahaye MJ, Kim JH, et al. Patterns of 
local recurrence in rectal cancer; study of Dutch 
TME trial. Eur J Surg Oncol 2010;36:470-6.

6.	 Enriquez-Navascués JM, Borda N, Lizerazu A, Plac-
er C, Elosegui JL, Ciria JP, et al. Patterns of local re-
currence in rectal cancer after multidisciplinary ap-
proach. World J Gastroenterol 2011;17:1674-84.

7.	 Pomerri F, Pucciarelli S, Maretto I, Zandonà M, Del 
Bianco P, Amadio L, et al. Preoperative assessment 
of imaging after preoperative chemoradiotherapy 
for rectal cancer. Surgery 2011;149:56-64.

8.	 Heo SH, Kim W, Shin SS, Jeong YY, Kang HK. 
Multimodal imaging evaluation in staging of rectal 
cancer. World J Gastroenterol 2014;20:4244-55.

9.	 Bonetti LR, Domati F, Farinetti A, Migaldi M, Ma-
nenti A. Radiotherapy-induced mesorectum al-
terations: histological evaluation of 96 consecutive 
cases. Scand J Gastroenterol 2015;50:197-203.

Year 2017 | Volume 6 | Issue 3 | 132-137



136Rectal tumor recurrence

Archives of Clinical and Experimental Surgerywww.acesjournal.org

10.	 Heald RJ, Moran BJ, Brown G, Daniels IR. Opti-
mal total mesorectal excision for rectal cancer is 
by dissection in front of Denonvilliers’ fascia. Br J 
Surg 2004;91:121-3.

11.	 Shin R, Jeong SY, Yoo HY, Park KJ, Heo SC, Kang 
GH et al. Depth of mesorectal extension has prog-
nostic significance in patients with T3 rectal can-
cer. Dis Colon Rectum 2012; 55:1120-8.

12.	 Perez RO, Seid VE, Bresciani EH, Bresciani C, Pro-
scurshim I, Pereira DD, et al. Distribution of lymph 
nodes in the mesorectum: how deep is the TME 
necessary ? Tech Coloproctol 2008;12:39-43.

13.	 García-Armengol J, García-Botello S, Martinez-So-
riano F, Roig JV, Lledó S. Review of the anatomic 
concepts in relation to the retrorectal space and en-
dopelvic fascia : Waldeyer’s fascia and the rectosa-
cral fascia. Colorectal Dis 2008;10:298-302.

14.	 Kinugasa Y, Murakami G, Suzuki D, Sugihara K. 
Histological identification of fascial structures pos-
terolateral to the rectum. Br J Surg 2007;94:620-6.

15.	 Zhang C, Ding ZH, Li GX, Yu J, Wang YN, Hu YF. 
Perirectal fascia and spaces: anular distribution pat-
tern around the mesorectum. Dis Colon Rectum 
2010;53:1315-22.

16.	 Mac Gregory TP, Maughan TS, Sharma RA. Patho-
logical grading of regression following neoadjuvant 
chemoradiation therapy: the clinical need is now. J 
Clin Pathol 2012;65:867-71.

17.	 Evans J, Patel U, Brown G. Rectal cancer: primary 
staging and assessment after chemoradiotherapy. 
Semin Radiat Oncol 2011;21:169-77.

18.	 De Nardi P, Carvello M. How reliable is current 
imaging in restaging rectal cancer after neoadjuvant 
therapy? World J Gastroenterol 2013;19:5964-72.

19.	 Park JK, Kim YW, Hur H, Kim NK, Min BS, Sohn 
SK, et al. Prognostic factors affecting oncologic 
outcomes in patients with locally recurrent rec-
tal cancer: impact of patterns of pelvic recurrence 
on curative resection. Langenbecks Arch Surg 
2009;394:71-7.

20.	 Barbaro B, Vitale R, Leccisotti L, Vecchio FM, San-
toro L, Valentini V, et al. Restaging locally advanced 
rectal cancer with MR imaging after chemoradia-
tion therapy. RadioGraphics 2010;30:699-721.

21.	 Wilkins S, Haydon A, Porter I, Oliva K, Staples M, 

Carne P, et al. Complete pathological response af-
ter long-course chemoradiotherapy for rectal can-
cer and its relationship to the degree of T3 meso-
rectal invasion. Dis Colon Rectum 2016; 59:361-8.

22.	 Valentini V, van Stiphout RG, Lammering G, 
Gambacorta MA, Barba MC, Bebenek M, et al. 
Nomograms for predicting local recurrence, dis-
tant metastases, and overall survival for patients 
with locally advanced rectal cancer on the basis of 
European randomized clinical trials. J Clin Oncol 
2011;29:3163-72.

23.	 Peng JY, Li ZN, Wang Y. Risk factors of local re-
currence following neoadjuvant chemoradio-
therapy for rectal cancers. World J Gastroenterol 
2013;19:5227-37.

24.	 Wilkins S, Haydon A, Porter I, Oliva K, Staples M, 
Carne P, et al. Complete pathological response af-
ter neoadjuvant long-course chemoradiotherapy 
for rectal cancer and its relationship to the degree 
of T3 mesorectal invasion. Dis Colon Rectum 
2016;59:361-8.

25.	 de Jong EA, ten Berge JCEM, Dwarkasing RS, Ri-
jkers AP, van Eijck CHJ. The accuracy of MRI, en-
dorectal ultrasound, and computed tomography in 
predicting the response of locally advanced rectal 
cancer after preoperative therapy: a meta-analysis. 
Surgery 2016;159:688-99.

26.	 Di Felice F, Izzo L, Musio D, Magnante AL, Bul-
zonetti N, Pugliese F, et al. Clinical predictive fac-
tors of pathological complete response in locally 
advanced rectal cancer. Oncotarget 2016;7:33374-
80.

27.	 De Cecco CN, Ganhshan B, Ciolina M, Rengo M, 
Meinel FG, Musio D, et al. Texture analysis as im-
aging biomarkers of tumoral response to neoadju-
vant chemoradiotherapy in rectal cancer patients 
studied with 3-T magnetic resonance. Invest Ra-
diol 2015;50:239-45.

28.	 Martens MH, Subhani S, Heijnen LA, Lambregts 
DM, Buijsen J, Maas M, et al. Can perfusion MRI 
predict response to preoperative treatment in rectal 
cancer? Radiother Oncol 2015;114:218-23.

29.	 Martinovic Z, Kovac D, Martinovic C. Recurrence 
in stage II rectal carcinoma after curative resection 
alone: from the view point of angiogenesis. World J 



137 Manenti A et al.

Archives of Clinical and Experimental Surgery

Surg Oncol 2016;14:122-30.
30.	 Di Caro G, Castino GF, Bergomas F, Cortese N, 

Chiriva Internati M, Grizzi F, et al. Tertiary lym-
phoid tissue in the tumor microenviroment: from 
its occurrence to immunotherapeutic implications. 
Int Rev Immunol 2015;34:123-33.

31.	 Vayrinen JP, Sajanti SA, Klintrup K, Makela J, Her-
zig KH, Karttunen TJ, et al. Characteristics and sig-
nificance of colorectal cancer associated lymphoid 

reaction. Int J Cancer 2014;134:2126-34.
32.	 Galon J, Mlecnik B, Bindea G, Angell HK, Berger 

A. Towards the introduction of the “Immunoscore” 
in he classification of malignant tumours. J Pathol 
2014;232;199-209.

33.	 You YN, Skibber JM, Hu C-Y, Crane CH, Das 
P, Kopetz ES, et al. Impact of multimodal ther-
apy in locally recurrent rectal cancer. Br J Surg 
2016;103:753-62.

© SAGEYA. This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0/) which permits unrestricted, noncommercial use, distribution and reproduction in any medium, provided the work is properly cited.

Year 2017 | Volume 6 | Issue 3 | 132-137


