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Unusual recurrent rectal carcinoma: A cancer field theory viewpoint
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Aim. The rate of rectal cancer locoregional recurrence following radical surgery varies from 4% to 33%. Though the
causes are unclear, likely factors include microscopic tumor residues in the lymphatics, positive resection margins and
exfoliation of tumor cells and their subsequent intraluminar spread during operation. Other significant factors include
type and technique of surgical procedure. Recently, it has been demonstrated that local recurrence may also be associ-
ated with the biological behaviour of the tumor and/or with the composition of the cellular microenvironment which
creates optimal conditions for the growth and spread of tumor cells.

Case report. The presented case here is interesting because the tumour recurred early following a curative surgical
procedure with negative resection margins, without positive lymph nodes, without infiltration of the pelvic wall and
without distant metastases.

Conclusion. In patients with a determined risk of genetically altered tumor field encompassing epithelial or stromal
changes, a different treatment strategy, including gene therapy, anti-inflammatory or anti-angiogenic therapy should
be chosen to minimize increased tumor risk.
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INTRODUCTION sizing. Currently, it is accepted that a safe rectal resection
requires parietal resection distanced 2.0 cm below the
The incidence of locoregional recurrence of rectal  distal tumor margin®’. However for tumors localized in
cancer in patients following radical surgery varies be- the lower third of the rectum, in an effort to preserve the
tween 4-33% (ref.'). Approximately half of recurring anal sphincter, a distal resection margin of 1.0 cm may be
carcinomas are localized in the true pelvis without the accepted®, where the distance between the distal tumor
presence of distant metastases. Reasons for recurrence  margin and the resection margin is measured before it is
after a curative surgical procedure are unclear. A number immersed in the fixative solution. Extension of the pro-
of theories have been proposed with the aim of gaining cedure to the mesorectum is evaluated differently. In 10-
a more thorough understanding of the conditions and  20% of patients, tumor dissemination in the mesorectum
causes for repeated recurrences. Among the most com- may reach up to 4.0 cm below the distal margin of the
monly described causes are microscopic tumor residues  tumor®!°. Practically this means that only a mesorectal
in the lymphatics, positive resection margins, tumor cell  resection reaching 5.0 cm below the lower margin of the
exfoliation and their subsequent intraluminar spread dur-  tumor is considered to be a sufficiently radical surgical
ing operation, size of the tumor and its differentiation, age = procedure from an oncological viewpoint. While respect-
and sex of the patient. Other significant factors include ing that the distal resection margin in the rectum affects
type and technique of surgical procedure*>. the development of local recurrence in the wall of the
The principle of surgical treatment of rectal cancer  bowel, attaining radical excision of the mesorectum is a
is radical removal of the segment containing the tumor, prognostic factor for locoregional tumor recurrence in
including total mesorectal excision. The radicality of the  perirectal tissues. It is important to remember that the
surgical procedure is a significant prognostic factor in  tissue measurements are dependent on whether the ma-
the development of locoregional recurrence as well as  terial is native or fixed. Weese (1986) discovered, that
patient survival. The long accepted rule of resecting the  preoperatively a 5.0 cm distance from the resection line
rectum 5.0 cm below the aboral edge of the tumor has  after fixation of the specimen shortens to a distance of
been re-evaluated. In fact, extension of the rectal resection  only 2.4 cm (ref.!'), so the distance should be measured
distally below the tumor is only possible in tumors of the  on the resected specimen before fixation in formaldehyde
upper rectum, where it may have oncological significance  suspension.
in cases of aggressive tumors with a high risk of metasta-
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Fig. 1. PET CT 2007 - primary tumor. Increased 18F-FDG
uptake in the thickened rectal wall, beginning 15 cm from the
anal sphincter, width up to 14 mm, length of 27 mm, without
signs of infiltration to surrounding structures. Pararectal lymph
nodes without enlargement.

MATERIAL AND METHODS

A routine indirect immunohistochemistry was per-
formed using primary anti p53, CD3, CD4, CDS, CD34,
D240, nestin and EGFR (epidermal growth factor recep-
tor). Examination for minimal residual disease using the
method of reverse transcription and polymerase chain
reaction in real time detecting carcinoembryonic antigen
(CEA) and cytokeratin 20 (CK20) in samples of bone
marrow, systemic blood and tumor tissue were performed.

CASE HISTORY

In 2007 a 66-year-old woman was operated for carci-
noma of the rectum localized 15 cm from the anus. PET
CT examination revealed increased 18F-FDG uptake in
the thickened rectal wall without signs of infiltration into
surrounding structures. Pararectal lymph nodes without
enlargement (Fig. 1). Resection of the rectum was per-
formed with radical excision of the mesorectum. To avoid
the risk of incorporating viable exfoliated intraluminal
cancer cell into the staple line, we performed rectal wash-
out with 500 mL of saline. Pathological examination of
the specimen revealed a tumor 40x30 mm located 20 mm
from the resection line. The tumor infiltrated the entire
bowel wall and minimally extended into the perirectal
fat to a distance of 0.2 mm. The tumor was evaluated
as intestinal adenocarcinoma G1, pT3NOMX. No pro-
gression via lymphatic vessels or blood capillaries was
demonstrated. Both resection margins of the rectum were
free of tumorous infiltration. A total of 12 lymph nodes
were found in the mesorectum sized less than 10 mm with
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Fig. 2. CT 2008 - first recurrence. Local recurrence in the
rectal anastomosis located 8-10 cm from the anal sphincter,
irregular bowel wall thickening in the anastomosis, small lymph
nodes in the vicinity. No signs of tumor invasion to surrounding
structures.

Fig. 3.
creased 18F-FDG uptake in the rectal anastomosis 4 cm from
the anal sphincter with a length of 36 mm, wall thickness up to
10 mm. Without pathologically altered lymph nodes.

PET CT 2009 - second recurrence. Findings of in-

sinus histiocytosis and without signs of metastasis. The
oncologist assessed the surgical procedure as sufficiently
radical without the need for subsequent adjuvant onco-
logical treatment.

During dispensarization 10 months following the first
operation, an elevation of CEA was observed, and during
endoscopic examination, local tumor recurrence was seen
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in the area of the colorectal anastomosis. CT showed no
signs of disease dissemination outside the rectum (Fig.2).
The patient was indicated for surgical re-resection of the
rectum with low colorectal anastomosis. Pathological ex-
amination found tumorous infiltration measuring 40x17
mm, located 22 mm from the aboral resection margin.
Histologically, superficially ulcerated intestinal adenocar-
cinoma infiltrating the muscularis propria G1, pT2NOMX
was detected. The resection margin of the specimen was
free of signs of malignant cells. Eight lymph nodes with-
out metastases were found in the mesorectum and meso-
colon specimen. Postoperatively, the patient was treated
with eight cycles of adjuvant chemotherapy consisting of
Leucovorin and Fluorouracil according to DeGramont.

Six months after the last dose of adjuvant chemothera-
py (11 months from the second rectal resection), a second
local recurrence of adenocarcinoma was discovered in the
anastomosis. PET CT showed no dissemination of the
disease (Fig. 3). The patient underwent another surgical
treatment, this time with abdominoperineal amputation
of the rectum sec Miles. The pathologist described ad-
enocarcinoma G2-3, pT3NOMX, infiltrating the entire
wall as well as the perirectal adipose tissue. Two lymph
nodes without tumorous infiltration were discovered.
Furthermore, at a distance of 12 mm from the main tu-
morous lesion, a smaller focus of carcinoma localized in
the submucosa was confirmed microscopically. After the
operation for the second local recurrence, the oncologist
indicated postoperative radiotherapy of the true pelvis
and continual infusion chemotherapy consisting of fluo-
rouracil for the patient.

RESULTS

None of the histological sections from the three sur-
geries showed invasion into blood or lymphatic vessels.
The detection was done by immunohistochemical meth-
ods using monoclonal antibodies anti-CD34 and D240.

Cells from the primary tumor and recurrences showed
strong diffuse expression of p53 and EGFR. Tumor cells
were surrounded by desmoplastic stroma with numerous
newly developed nestin-positive capillaries, increased
number of tumor-infiltrating CD3+ lymphocytes, where
CD4+ T helper lymphocytes predominated compared to
the CD8+ subset. In the area of the tumorous stroma,
nestin-positive cells were sporadically present in numbers
of 1-2/1HPF (high power field). We examined surround-
ing as well as distant tissue sections of the bowel mucosa.
No dysplastic changes were observed and inflammatory
cellulization of the lamina propria were within normal
range. Crypt cells were p53 negative throughout the entire
sample, without overexpression of EGFR. In the stroma
of the lamina propria, a few nestin-positive cellular ele-
ments were observed, especially in the second recurrence.
Colonoscopically, no polyps were ever found in the higher
bowel segments in our patient.

During surgery for the second tumor recurrence, tis-
sue samples for minimal residual disease were taken. In
a systemic blood sample, elevated expression of CK 20
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was determined, which despite low expression of CEA
attested to the presence of tumor cells and confirmed
minimal residual disease. The bone marrow sample was
negative. The second sample collection was taken one
month following the operation, again confirming minimal
residual disease, despite the decrease of CK20 expression
in systemic blood.

The last follow-up was in June, 2011 with negative
laboratory and computer tomography results. Subjectively
the patient felt well.

DISCUSSION

This case is interesting as it demonstrates an early
tumor recurrence. For this reason, a curative surgical pro-
cedure with negative resection margins was performed,
without spread to the lymph nodes, without infiltrating
the pelvic wall and without distant metastases. Despite
fulfilling all requirements for oncosurgical radicality, two
subsequent recurrences occurred. Both recurrences were
local, referring to recurrences only in the rectal wall, not
primarily locoregional, which develop in perirectal tissues
and secondarily grow into the area of anastomosis. There
are several possible explanations for this situation. We can
exclude the possibility of incomplete surgical procedure,
as resection margins were negative and radical mesorec-
tal resection was performed. Local recurrences, which
develop in the wall of the rectocolic anastomosis, could
also originate from residual malignant cells of the primary
tumor. Practically, this could be a result of intramural dis-
continual tumor spread which in our case is supported by
the finding of an isolated tumor focus in the submucosa
at the time of the second tumor recurrence. This type of
tumor cell spread has been described in certain types of
carcinomas, especially esophageal, gastric and rectal'>",
Liu et al. (2001) studied the extent of aboral intramu-
ral spread of rectal cancer in 98 patients and discovered
intramural spreading distanced 0.1-2.5 cm in more than
half of the patients (48/98), whereas of the total patient
sample, only five patients exhibited tumor cells within the
bowel wall beyond the border of 1.0 cm from the tumor.
In 77%, intramural spreading did not reach a distance of
0.5 cm from the tumor edge™. In our case, the resection
was performed at a sufficient distance from the tumor,
which is currently accepted to be at least 20 mm.

Another fact, which should be considered, is the un-
favorable phenotype of tumor cells. Overexpression of
p53 is considered to be a negative prognostic marker, as-
sociated with more frequent locoregional recurrences®.
In addition, overexpression of EGFR was discovered,
whereas increased expression of the protein is considered
a significant independent predictor of recurrence of rectal
cancer'®,

Another possible explanation is the theory of the
tumor field, originally formulated by Slaugter', where
cumulating mutations of epithelial cells may be directly
linked to either repeated local recurrences or with the de-
velopment of multiple secondary primary tumors. Several
lines of evidence indicate that the presence of a field le-
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sion with genetically altered cells is a distinct biological
stage in epithelial carcinogenesis with important clinical
implications. A field lesion has a monoclonal origin, and
does not show invasive growth or metastatic behavior, the
hallmark criteria of cancer. The theory of tumor field was
further developed using molecular analyses and a number
of genetic alterations in microscopically normal epithe-
lium were discovered around the tumor focus, which grad-
ually due to the process of multiple-step tumorigenesis
transformed into tumorous epithelium'®. One of the most
commonly detected mutations within the tumor field is
p53 mutation. Our patient, however, showed no overex-
pression of this protein in surrounding or distant crypt
epithelium. Genetically altered isolated cells or groups of
cells may migrate across the submucosa or via intralumi-
nar spreading to reach more distant areas and thus create
a basis for the formation of new tumor mass. Certain
findings, for example in tumors of the esophagus and uri-
nary bladder, support this theory. A field lesion may also
have histological aberrations characteristic for dysplasia.
In our case, no dysplastic changes were found in resected
specimens. Currently discussed theories also include and
emphasize the role of genetically altered stem cells, from
which various cellular subclones may develop within the
tumor field due to the gradual cumulation of mutations.
Such cells basically are likened to “a time bomb”, which
lead to the development of malignant tumors.

Only recently acquired knowledge has led to the
conclusions that the local tissue microenvironment
contributes significantly to cancerogenesis and tumor
progression. The tissue microenvironment is actually a
result of extensive dynamic interactions between various
cell types, and is an important factor in alterating tissue
structure’. Alteration of the stromal microenvironment
including changes in the composition of the extracellular
matrix with increased number of proteins such as fibrin,
tenascin, fetal forms of fibronectin and abnormal proteo-
glycans, presence of inflammatory elements, and changes
in protease activity, are important factors that support
tumor growth and invasion?. Changes occurring in the
tumorous tissue are linked to changes seen in granula-
tion tissue created during tissue regeneration or changes
seen in fetal tissue. One of the principal characteristics
of tumorous stroma is neoangiogenesis, where nestin, an
intermediate filament protein, and also expressed by stem
and progenitor cells, is considered one of the main mark-
ers of angiogenesis?. Tumor cells regulate the develop-
ment of tumor stroma by aberrant production of growth
factors or induction of receptors for growth factors.The
tumor stroma reciprocally affects differentiation and pro-
liferation of tumor cells. As the surrounding stroma cre-
ates ideal conditions, a type of construction supporting
the growth of the tumor, we assume that changes in the
local tissue microenvironment around the anastomoses,
mainly in association with the surgical procedure, con-
tribute to repeated recurrences. Increase in the number of
nestin positive capillaries, proliferation and activation of
fibroblasts, rearrangement of extracellular matrix and the
composition of inflammatory infiltrate create favorable

conditions for recruitment, settling and subsequent pro-
liferation of circulating tumor cells from minimal residual
disease demonstrated in our patient.

CONCLUSION

In this unusual case, we examined various plausible
explanations for the local cancer recurrence, where the
described changes had significant practical consequences.
A closer understanding of the mechanisms leading to tu-
mor recurrence should lead to a better capture of at-risk
patients and changes in therapeutic procedure. In patients
with a determined risk of genetically altered tumor field
encompassing epithelial or stromal changes, a different
therapeutic strategy, including gene therapy, anti-inflam-
matory or anti-angiogenic therapies should be chosen to
minimize increased tumor risk.
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