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ABSTRACT
Pathological evaluation of colorectal cancer resection samples play a vital role in
management and prognosis of postoperative cancer patients. Difficulties exist in the
assessment and outcomes of these specimens for therapy protocol. PNI is a perineural
invasion associated with increased mortality in many malignancies including colon
cancer. In colorectal cancer (CRC) and nearby tissue, PNI evaluation as a potential
prognostic indicator with the use of CD 166 stem cell marker remains to be clearly
defined for providing a convenient information for future management and prognosis.
The incidence and significance of histological neural invasion in nearby tissue was
conducted in 52 patients with colorectal carcinoma operated on for the period from
June 2017 to June 2020 retrospectively. Tumors were subjected to histopathological
and immunohistochemical study (IHC) with CD166 stem cell marker for PNI in tissue
adjacent to CRC. Data collected and analyzed, histopathological pictures was obtained
and studied.
Outcomes showed that neural invasion was expressed by Cd166 stem cell marker as
strong and severe in patients with stage B and C in tissues nearby tumor which reveals
bad prognostic features.
Conclusions: Neurogenesis appeared to have a critical role in colorectal cancer
progression. furthermore, current results indicated that neurogenesis functions as an
independent predictor of outcomes for therapy protocol.
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INTRODUCTION

The nervous system (NS) enhances development of tumor
spread by controlling the metastatic cascades through release
of many neural-related components via neurotrophins and
neurotransmitters [1-3]. Perineural invasion (PNI) is an
abnormal process of tumor invasion into perineural spaces
by spreading along the peripheral nerves and nerve sheaths.
This comes about through complex signaling between tumor
cells, stromal cells and nerves (aka. neurotropic carcinoma-
tous spread with neoplastic nerve involvement and inflam-
mation) [4].

Colorectal cancer (CRC) is the third most deadly and
fourth most commonly diagnosed cancer in the world
[5,6]. Around 20% of all patients show metastatic discase
at the time of diagnosis [7]. Different stem cell markers had
been used to express colorectal carcinoma. Among these
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are CD166, which is an activated leukocyte cell adhesion
molecule (ALCAM) and a trans membrane type-1 glycopro-
tein [8,9]. It is detectable in different tissues and cell types,
including neuronal cells [8,9]. Its expression is documented
to be significantly elevated in CRC [10].

Perineural invasion is associated with poor prognosis in
several malignancies, but a wide variation in the reported
prevalence of PNI in colon malignancies has been noticed.
PNI is recognized as an important mode of regional spread,
however, again variation in this is reported. Such variation
in reportage and recognition possibly reflects differences
in sampling, skill/diligence of histologic examination and
in the characteristics of the cohorts studied. PNI appears to
be underreported, with one study showing detection rates
increasing from 0.5% on initial review, to 22% following
expert review [11,12].

In operative CRC, an area near to the tumor will be left
as normal adjacent to tumor (safe area), this is of apparently
normal tissue, yet could express the IHC features of stem
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cell neurotransmitters and neuropeptides with a direct action
on cancer cell receptors [10,13].

AIM

This study was performed to determine the degree of peri
neural invasion (PNI) in tissue around or nearby colorectal
carcinoma by using CD166 markers, and, subsequently, to
evaluate its prognostic value.

MATERIAL AND METHODS

A retrospective study was conducted on fifty two patients
with CRC of both gender, of age ranged between 20-68
years at Al Sader teaching hospital and two histopathologi-
cal labs at Basrah locality, for the period between June 2017
to June 2020.

All specimens were graded and staged according to
Broders and Dukes classification. The Immunohistochemical
assays (IHC) were performed by CD166 mouse monoclonal
antibody diagnostic kits (clone 8E12C7dil1:300Abcam:)
for 30 minutes. Sections were subsequently incubated with
secondary antibody for 10 minutes, followed by HRP strep-
tavidin for 10 min, after which DAB were used as a chro-
mogen, followed by slight hematoxylin counterstaining.
The prepared slides were evaluated in terms of expression
of CD166 stem cell marker. The cytoplasmic and membra-
nous expression of CD166 marker in tissues were evaluated
semi-quantitatively, i.e. the ratio of positive tumor cells to
all tumor cells, as well as the intensity of staining. Negative
control slides were produced by omitting the primary
antibody. A positive control from colorectal adenocarcinoma
patients were treated with anti-CD166 and included in each
run of staining protocol.

According to literature review, the cut-off point of CD166
marker expression was assumed to be 50%. Positive stains
with cell percentages above the cut-off point were consid-
ered over-expression and those below were considered as
moderate or low expression [14].

Attention was directed to the presence of neural involve-
ment, which can be differentiated from vascular invasion
by discovery of RBC within the lumen of blood vessels
or thrombi of tumor cells inside the lumen of the vein, or
muscle destruction of the vein wall by tumor cells. Non-
specific vascular changes were noted. These included dila-
tations, endothelial proliferations and aneurysms [15-17].

Neural invasion was classified as either endo neural
dilation or perineural invasion, PNI was defined as tumor
cells within any layer of the nerve sheath or tumor in the
perineural space that involved at least one third of the nerve
circumference.

After data collection, Statistical analysis was performed
by using SPSS software V22. The significance of the neural
invasion was demonstrated via histopathological images
through digital camera (LIECA LAS). Dispensing with
consent was requested for this study and was approved by
the institutional ethics committee of the college and health
directorate in Basrah.
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RESULTS

Fifty two patients took part in the study — 32 (61.5%)
men and 20 (38.4%) women. Mean age was 65 years. No
important variations in age or tumor histological grades
were found between those patients with or without neural
invasion. From IHC analysis, CD166 expression in area
nearby the tumor was cytoplasmic in 35 cases (67.1%),
while both cytoplasmic and membranous expression was
found in 17 patients (32.6%). The staining intensity ranged
from severe and strong in 38 patients (73%) and moderate
in 14 patients (26.9%).
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Figure 1. Cytoplasmic expression of CD166 in colorectal carcinoma
(10%)

Figure 2. Cytoplasmic expression of CD166 immunostain in CRC
(40%x).aand b
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Figure 3. Cytoplasmic and membranous expression of CD166
in normal adjacent area to CRC (40x).aand b
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Figure 4. A CD166 immunostain highlights the nerve in normal
adjacent area to colorectal adenocarcinoma (10%)
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Figure 5. A CD166 immunostain hlghhghts the nerve bundles
in colorectal adenocarcinoma (40x)
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Figure 6. A CD166 immunostain shows lymphatic vessel (L)
invesion by adenocarcinomatous gland (G) (40%)

Flgure 7 Perineural invasion is hlghhghted by a CDI166
immunostain in colorectal adenocarcinoma (40x)

According to Dukes classification, From total number of
cases, 15 patients had stage A with no neural invasion (0%),
while 17 cases had stage B with nerve invasion in 8§ cases
(47%), 20 patients had Stage C with 11 cases with neural
invasion (55%). Nerve involvement in most patients was in
the form of endoneural involvement as in Table 1. Vascular
involvement was found along with perineural invasion in the
form of extramural and intramural vein involvement, both
large and small vessels were invaded (Fig. 8).

Table 1. Neural invasion in relation to Dukes classification

No | No | No
Parameters
Dukes classification
Sex Stage Stage Stage
e M\F A B €
18-68 32\20 15 17 20
61\38% | (28.8%) 32.6% 38.8%
Number 15 17 20
Neural Invasion 0 8 11
% of invasion 0% 47% 55%
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Figure 8. Expressmn of CD 166 immunostain in the wall of the
vein in normal adjacent area to colorectal adenocarcinoma (40x).
aandb

DISCUSSION

In spite of hard work to progress early detection and treat-
ment for colorectal carcinoma, over one-third of all patients
die yearly from this disease [17]. Up to now, adjuvant
radiotherapy and chemotherapy have not been shown to
be of great value in the management of this problem [18].
More criteria such as the presence of vascular and/or neural
invasion may identify subgroups of patients who are suitable
for adjuvant therapy in the scheduled clinical trials. The
search for vascular and neural invasion using extra histologic
procedures and new recent tissue stains, may gain valuable
data for the management of patients with CRC [9,10].

Seefeld and Bargen were the first (since Cruvilhier in
1842) to study neural invasion in colon cancer, recogniz-
ing it in 30% of their patients. It is known that survival
rates and incidence of metastases are much lower than when
neural invasion was not found. In those patients with both
vascular and neural invasion, prognosis is the worst [19].
Previous work has documented that the peripheral nerves
are potentially important elements of the tumor microen-
vironment and the tumor stromal interactions, and play a
critical role in tumor development and progression. Matrix
renovation, Angiogenesis and inflammation are examples
of the dynamic stromal methods essential in the tumor micro
environment and tumor development [20-26].

Many cancer-related adhesion molecules are involved
in cancer pathophysiology. Among these are CD166 stem
cell markers in both normal and diseased tissues. The
tumor innervation is attributed to the ability of cancer cells
to attract normal nerve fibers through secretion of signal-
lin [1]. Recent studies has demonstrated that CD166 stem
cell malfunction, overexpression, or loss of expression may
contribute to the break of tumor cells and therefore to local
invasion and neutrotropic malignant spread of the nerves
and progression of the tumor [27-29], and play a critical role
in tumor development and progression. Matrix renovation,
Angiogenesis and inflammation are examples of the dynamic
stromal methods essential in the tumor micro environment
and tumor development [30,31].

Most patients covered by our study had severe expres-
sion of CD166 and thus poor outcome in colon cancer,
and the outcome of our work reinforces other studies that
focussed on the PNI as a marker for more aggressive tumor
phenotypes and poor prognosis in several malignancies -
commonly head and neck and prostate cancers [32,33]. Fur-
thermore, such articles report that tumor microenvironment
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initiate a feedback loop with the nervous system, enabling
the growth of primary and secondary tumors, and that metas-
tasis is initiated when unhinged tumor cells alter to a nearby
site microenvironment by increasing cellular plasticity and
stemness due to the action of proteolytic enzymes such as
matrix metalloproteinase [34]. These MMPs are initiated
by neural factors and neurotransmitters which are overex-
pressed in tumors [35].

Current study in our locality agree with others that when
neural invasion was detected, the neurogenesis functions
as an independent predictor of antagonist, hence works as
an indication of poor survival and recurrence in colorectal
cancer.
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