Surg Endosc (2013) 27:3622-3631
DOI 10.1007/s00464-013-2934-3

NP

and Other Interventional Techniques

i

Does use of a metallic colon stent as a bridge to surgery modify
the pathology data in patients with colonic obstruction?

A case-matched study

Charles Sabbagh + Denis Chatelain - Nathalie Trouillet -
Francois Mauvais - Sif Bendjaballah - Francois Browet -

Jean-Marc Regimbeau

Received: 27 December 2012/ Accepted: 12 March 2013 /Published online: 10 April 2013

© Springer Science+Business Media New York 2013

Abstract

Background 1In a recent propensity score study, we
established that overall- and disease-free survival were
worse after use of a colonic stent (CS) than after emer-
gency surgery for colonic obstruction. The present study
sought to explain the association between CS use and poor
survival by analyzing pathological specimens.

Methods From January 1998 to December 2011, all
patients with left obstructive colon cancer and having been
operated on with curative intent were included in the study.
The primary end point involved a comparison of patho-
logical data from the CS- and the surgery-only groups in a
case-matched analysis (with the groups matched for the T
stage). In a series of secondary analyses, we studied a range
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of factors known to be associated with adverse outcomes
(microscopic perforation, vascular embolism, perineural
invasion, and lymph node invasion) in the study population
as a whole (in order to evaluate stenting as an adverse
factor) and in the CS group alone (in order to identify
factors associated with a poor prognosis in this specific
group of patients).

Results A total of 84 patients were included in the study
(50 in the CS group). Stenting was mentioned in only 70 %
of the pathology lab reports (n = 35/50). Twenty-five
patients in the CS group were matched with 25 patients of
the surgery-only group. Tumor ulceration (p < 0.0001),
peritumor ulceration (p < 0.0001), perineural invasion
(p = 0.008), and lymph node invasion (p = 0.005) were
significantly more frequent in the CS group. In a multi-
variate analysis of the CS group, T4 status and tumor size
were significant risk factors for microscopic perforation,
perineural invasion, and lymph node invasion.

Conclusion The CS- and surgery-only groups differed
significantly in terms of ulceration at or near the tumor,
perineural invasion, and lymph node invasion. Explanation
of the adverse outcomes associated with CS use will
probably require further investigation.

Keywords Colon cancer - Obstruction -
Pathology - Stent - Surgery

Sixteen percent of cases of colon cancer are revealed by
obstruction in an emergency context and treatment of this
condition remains a challenge [1]. Several treatment
options for colonic obstruction are available. Loop colos-
tomy, Hartmann’s procedure, one-stage surgery, and
colonic stenting have been selected as options for the
management of colonic obstruction [2]. The choice



Surg Endosc (2013) 27:3622-3631

3623

between different surgical options depends on the general
state of the patient and of the tumor and on the presence of
peritonitis. Use of a colonic stent (CS) can be an alternative
to emergency surgery as long as there is no tumor-related
or diastatic colonic perforation or risk factors for perfora-
tion [3]. The efficacy and safety of a CS has been reported
in several systematic reviews, a nonsystematic review [4—
6], and a meta-analysis [7]. In our experience, a CS enables
an ideal CS-elective surgery sequence in 70 % of cases. In
a recent propensity score study, we established that overall-
and disease-free survival were worse after use of a CS than
after emergency surgery [8]. Moreover, all the multicenter,
randomized, controlled trials, including those of self-
expanding metallic stents, have closed prematurely because
of the high morbidity (perforation) observed in the stent
groups [9-12]. The reason for the adverse outcomes with
CS use is unknown. Macroscopic colonic perforation can-
not be the only associated factor, since we found that
patients lacking macroscopic perforation (in an ideal
sequence) also had a worse prognosis than patients oper-
ated on in an emergency setting. Although Maruthachalam
et al. [13] found that CS use was associated with a higher
circulating cell count, the latter’s impact on survival is
unclear. We hypothesized that the pathological character-
istics of obstructive tumors treated with or without use of a
CS could provide an explanation for the observed differ-
ence in survival. Hence, the purpose of the present study
was to analyze the impact of CS use on the characteristics
of pathology lab specimens.

Patients and methods
Inclusion and exclusion criteria

From January 1998 to December 2011, all patients (1) with
left obstructive colon cancer (LOCC), (2) with no macro-
scopic perforation or peritonitis, and (3) operated on with
curative intent were included in the study, regardless of the
treatment sequence (emergency surgery or use of a CS as a
bridge to surgery). Patients operated on for right colonic
obstruction or colonic perforation (whether tumor-related
or diastatic) were not included in the study. Data from
some of the cases have already been published in our
previous study of the long-term outcomes after CS use [8].

Study design and period of inclusion

This was a retrospective, two-center study performed in
two hospitals in France (Amiens University Medical Center
and Beauvais Medical Center). From 1998 to 2004, patient
data were extracted from operating theatre registers,

pathology lab reports, and medical records. In the operating
theatre registers and operative notes, all patients with a CS
were clearly identified. We used data from a prospective,
colorectal-dedicated databases maintained from 2004 to
2011 by each department involved in the study. Patients
with CS were identified in these databases. The pathologist
was blinded to the surgical procedures. The study’s pro-
tocol was approved by the local institutional review board.

Population definition

All cases of LOCC treated with curative intent were
included in the study. Patients who received a CS as a
bridge to surgery (i.e., as the first step in treatment, prior to
surgery) formed the CS group and the group of patients
operated on in an emergency setting formed the surgery-
only group. To be sure that the groups were similar, we
excluded macroscopic perforations and matched popula-
tions on T stage.

End points
Primary end point

The study’s primary end point involved a comparison of
the pathological data from patients in the CS- and surgery-
only groups in a case-matched analysis (with the groups
matched for the T stage). The pathological parameters
studied included the tumor and peritumor perforation rates,
the tumor and peritumor ulceration rates, the pericolic
abscess rate, and the presence or absence of stromal
inflammation, vascular embolism, perineural invasion, and
lymph node invasion.

Secondary end points

The secondary end points were conventionally described
pathological features known to be associated with poor
survival in colonic cancer (perforation, vascular embolism,
perineural invasion, and lymph node invasion) [14]. The
secondary analyses were performed for the study popula-
tion as a whole (i.e., the CS- and the surgery-only groups),
in order to study stenting as a factor associated with
adverse outcomes, and for the CS group alone, in order to
identify factors associated with a poor prognosis in this
particular group of patients. The following items were
analyzed: CS use, the presence of metastases, the T stage,
the degree of tumor differentiation, the tumor site, and the
tumor’s longest dimension (referred to henceforth as tumor
size). Uni- and multivariate analyses were performed on
the study population as a whole (i.e., with no case-
matching).
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Treatment
Choice of emergency procedure

The two participating medical centers had developed dif-
ferent strategies for the management of LOCC because of
their respective skills and the technical equipment required
for CS insertion, as explained elsewhere [8]. In both
institutions, emergency procedures were always performed
within hours of diagnosis of obstruction. Stenting was not
used in patients presenting either cecal perforation at the
time of diagnosis or a risk of perforation (i.e., a cecal
diameter of more than 9 cm on a CT scan).

Emergency and planned procedures

Each patient underwent an emergency preoperative battery
of clinical biochemical assays and a contrast-enhanced
abdominal CT scan or a contrast-enhanced abdominal
X-ray.

Stenting procedure The procedure used at Amiens Uni-
versity Hospital (with radiographic/endoscopic guidance
but no balloon dilatation) has been described in detail
elsewhere [15].

Pathological examination

In both institutions, the unopened, unpinned specimen was
delivered to the pathology lab within 2 or 3 h of resection
(except during the weekend and at night). The specimen
was opened and analyzed by the pathologist. The pathol-
ogist’s report on macroscopic features was standardized
(specimen measurements, tumor size and description, stent
site, the width of the resection margins, ulceration, perfo-
ration, and lymph nodes status). The stent was removed
prior to tissue fixation and a number of photographs were
taken.

The specimen was fixed in 4 % formalin for between 24
and 48 h. After the preparation of parallel slices (3—4 mm
thick), perpendicular to the bowel’s long axis, blocks of
interest were selected. Ulceration was analyzed along the
entire length of the specimen and all lymph nodes were
studied. One block of normal colonic tissue was studied.
The blocks were included in paraffin and stained with
hematoxylin—eosin—saffron.

Statistical analysis
Chi-squared tests or Fisher’s exact tests were used to

compare categorical variables, and Student’s - or Mann—
Whitney tests were used to compare quantitative variables.
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A case-matched model was built in which each patient in
the CS group was matched with a patient in the surgery-
only group as a function of the T stage. Patients who did
not match a patient in the other group were excluded from
this analysis. A McNemar test was used to compare the
results of the case-matched analysis. Furthermore, factors
known to be associated with poor outcomes (micro-
scopic perforation, vascular embolism, perineural invasion,
and lymph node invasion) were analyzed for the study
population as a whole (without case-matching). To iden-
tify possible correlations between variables, a multivari-
ate logistic regression analysis was performed. A p value
<0.05 was considered to be statistically significant. All
variables with a p value <0.05 were included in the mul-
tivariate model. All statistical analyses were performed
using SPSS for Windows® software ver. 15.0 (SPSS, Inc.,
Chicago, IL, USA).

Results

A total of 84 patients (49 males) were included in the study
(50 in the CS group and 34 in the surgery-only group). The
study population’s mean (£SD) age was 72.1 4+ 13.6 years
(range = 35-97). All the obstructive tumors were located
in the left colon. The use of a CS was mentioned in only
70 % of the pathology lab reports (n = 35) (Table 1). In
order to compare the pathological data, 25 patients from
the CS group were matched with 25 patients from the
surgery-only group as a function of the T stage (Table 1).

End points
Primary end point

A univariate analysis of the CS- and surgery-only groups
revealed that tumor ulceration (96 vs. 60 %, respectively;
p < 0.0001), peritumor ulceration (68 vs. 0 %, respec-
tively; p < 0.0001), perineural invasion (60 vs. 20 %,
respectively; p = 0.008), and lymph node invasion (52 vs.
12 %, respectively; p = 0.005) were significantly more
frequent in the CS group. There were no significant inter-
group differences in terms of the frequency of tumor per-
foration (24 vs. 12 %, respectively; p = 0.4), peritumor
perforation (0 vs. 12 %, respectively; p = 0.2), abscess (16
vs. 16 %, respectively; p = 1), stromal inflammation (46.7
vs. 60 %, respectively; p = 0.5), vascular embolism (32
vs. 16 %, respectively; p = 0.3), or tumor differentiation
(well/moderately/poorly differentiated; 60/32/8 vs. 68/32/
0, respectively; p = 0.5). There was no correlation
between pathological data and time between stent insertion
and surgery (Table 2).
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Table 1 Epidemiological
characteristics of the study

CS group (n = 50)  Surgery-only group (n = 34) p

population and the TNM
classification of the population
as a whole and the case-matched
population

Study population
Gender (M/F)
Mean age (years)
T stage [n (%)]

Tl
T2
T3
T4
N+ [ (%)]
TNM stage [n (%)]
1
2
3
4

Mean number of lymph nodes sampled

Mean number of positive lymph nodes

Lymph node ratio

31/19 18/16 0.5

70 + 13.5 75.1 + 133 0.09
0.002

0 (0) 0 (0)

0 (0) 2(5.8)

37 (74) 14 (41.2)

13 (26) 18 (53)

15 (44.1) 30 (60) 0.1
0.01

0 2

16 16

16 12

18 3

22.5 + 14.1 142 £ 83 0.002

21425 1.9+£29 0.7

0.13 £ 0.18 0.09 £ 0.12 0.3

CS group (n = 25)  Surgery-only group (n = 25) p

Case-matched population

Gender (M/F) 11/14 13/12 0.7
Mean age (years) 74.8 74.2 0.8
T stage [n (%)] 1

T1 0 0

T2 0 0

T3 13 13

T4 12 12
N+ [n (%)] 15 12 0.5
TNM stage [n (%)] 0.3

1 0 0

2 8 12

3 10 10

4 7 3
Mean number of lymph nodes sampled  23.1 14.9 0.006
Mean number of positive lymph nodes 1.8 2.1 0.6
Lymph node ratio 0.07 0.14 0.1

Bold values indicate p < 0.05

Secondary end points

Microscopic tumor perforation The study population as a
whole (CS + surgery-only groups) We found that tumor
size was a risk factor for microscopic tumor perforation.
The mean tumor size was 47.5 &+ 19.5 mm (range = 10—
110) in patients with no perforation and 61 £ 31 mm
(range = 30-130) in patients with perforation (p = 0.05).
No other risk factors were linked to perforation since the
associations with CS use (p = 0.9), the presence of
metastases (p = 0.4), the T stage (p = 0.2), and the degree

of differentiation (p = 0.3) were not statistically significant
(Table 3).

The CS group In univariate analysis, we found that T4
tumor status (p = 0.05) and tumor size (49.08 £ 22.06 mm
in patients with microscopic tumor perforation vs.
71.4 £ 39.07 mm in patients with no microscopic tumor
perforations, respectively; p = 0.03) were risk factors for
perforation (Table 3). The presence of metastases (p = 0.2)
and the degree of differentiation (p = 0.9) were not
associated with a risk of perforation. In multivariate
analysis, tumor size (p = 0.028) and T4 tumor status

@ Springer
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Table 2 Specific pathological
features

Bold values indicate p < 0.05

Table 3 Risk factors for
microscopic tumor perforation
in the study population as a
whole and in the CS group

Bold value indicate p < 0.05

@ Springer

CS group Surgery-only P

(n = 25) group (n = 25)
Tumor perforation [n (%)] 6 (24) 3 (12) 0.4
Peritumoral perforation [n (%)] 0 (0) 12 (48) 0.2
Tumor ulceration [n (%)] 24 (96) 15 (60) <0.0001
Peritumoral ulceration [n (%)] 17 (68) 0(0) <0.0001
Abscess [n (%)] 16 (64) 16 (64) 1
Stromal inflammation [n (%)] 7 (28) 15 (60) 0.5
Vascular embolism [n (%)] 8 (32) 4 (16) 0.3
Perineural invasion [n (%)] 15 (60) 5 (20) 0.008
Lymph node invasion [n (%)] 13 (52) 3 (12) 0.005

Microscopic No microscopic p

perforation (n = 12)

perforation (n = 72)

Overall population

CS [n (%)] 0.9
Yes 7 (14) 43 (86)
No 5(14.7) 29 (85.3)

T stage [n (%)] 0.2
V) 0 (0) 2 (100)
T3 5(9.8) 46 (90.2)
T4 7 (22.5) 24 (77.5)

Metastases [n (%)] 0.4
Yes 4 (19) 17 (81)
No 8 (12.6) 55 (87.4)

Differentiation [n (%)] 0.3
Well 7 (15.5) 38 (84.5)
Moderated 4 (11.7) 30 (88.3)
Poorly 1 (50) 1 (50)

Tumor size (mm) 61 + 31 47.5 £ 19.5 0.05

Microscopic No microscopic P
perforation (n = 7) perforation (n = 43)
CS group

T stage [n (%)] 0.05
T2 0 (0) 0 (0)
T3 3 (8.3) 34 91.7)
T4 4 (33.3) 9 (66.7)

Metastases [n (%)] 0.2
Yes 4 (22.2) 14 (77.8)
No 3(9.3) 29 (90.7)

Differentiation [n (%)] 0.9
Well 4 (16) 21 (84)
Moderated 3 (13) 20 (87)
Poorly 0 0

Tumor size (mm) 71.43 £ 39.7 49.08 £ 22.6 0.03
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Table 4 Multivariate analysis
of the factors associated with
microscopic tumor perforation,
vascular embolism, perineural
invasion, and lymph node
invasion in the CS group

Bold values indicate p < 0.05

Table 5 Factors associated
with vascular embolism in the
study population as a whole and
in the CS group

Univariate Multivariate analysis
analysis
P P HR 95 % CI
Association with colonic perforation
Tumor size 0.03 0.02 1.038 1.004-1.073
T4 stage 0.05 0.02 9.861 1.257-77.1
Association with vascular embolism
Tumor size 0.045 0.16 0.976 0.943-1.01
T4 stage 0.02 0.17 2.7 0.633-11.57
Association with perineural invasion
Tumor size 0.03 0.058 0.971 0.941-1.001
T4 stage 0.006 0.01 10.558 1.763-63.23
Association with lymph node invasion
Tumor size 0.02 0.048 0.97 0.942-1
T4 stage 0.02 0.039 5.219 1.058-25.1
Vascular No vascular P
embolism (n = 18) embolism (n = 66)
Overall population
CS [n (%)] 0.5
Yes 12 (24) 38 (76)
No 6 (17.6) 28 (82.4)
T stage [n (%)] 0.1
T2 1 (50) 1 (50)
T3 7 (13.7) 44 (86.3)
T4 9 (29) 22 (71)
Metastases [n (%)] 0.5
Yes 6 (28.5) 15 (71.5)
No 12 (19) 51 (81)
Differentiation [n (%)] 0.5
Well 11 (24.4) 34 (75.6)
Moderated 6 (17.6) 28 (82.4)
Poorly 0 (0) 2 (100)
Tumor size (mm) 444 + 14 514 £+ 24.1 0.2
Vascular No vascular P
embolism (n = 12) embolism (n = 38)
CS group
T stage [n (%)] 0.2
T2 0 (0) 0 (0)
T3 7 (18.9) 30 (81.1)
T4 5 (38.4) 8 (61.6)
Metastases [n (%)] 0.7
Yes 5277 13 (72.3)
No 7 (21.8) 25 (78.2)
Differentiation [n (%)] 0.7
Well 7 (28) 18 (72)
Moderated 5 (20) 20 (80)
Poorly 0 0
Tumor size (mm) 55.8 &£ 289 425 + 14.3 0.04
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Table 6 Factors associated

. . . S Perineural No perineural p
with permeur.al invasion in the invasion (1 = 29) invasion (1 = 55)
study population as a whole and
in the CS group Overall population
CS [n (%)] 0.03
Yes 22 (44) 28 (66)
No 7 (20.5) 27 (79.5)
T stage [n (%)] 0.1
T2 0 (0) 2 (100)
T3 14 (27.4) 37 (72.6)
T4 14 (45.1) 17 (54.9)
Metastases [n (%)] 0.1
Yes 10 (47.6) 11 (52.4)
No 19 (30.1) 44 (69.9)
Differentiation [n (%)] 0.4
Well 17 (37.7) 28 (62.3)
Moderated 11 (32.3) 23 (67.7)
Poorly 0 (0) 2 (100)
Tumor size (mm) 46 £+ 20 52 £234 0.2
Perineural No perineural p
invasion (n = 22) invasion (n = 28)
CS group
T stage [n (%)] 0.006
T2 0 (0) 0
T3 12 (32.4) 25 (67.6)
T4 10 (76.9) 3(23.1)
Metastases [n (%)] 0.7
Yes 9 (50) 9 (50)
No 13 (40.6) 19 (59.4)
Differentiation [n (%)] 0.3
Well 13 (52) 12 (48)
Moderated 9 (36) 16 (64)
Poorly 0 0
Tumor size (mm) 59.9 + 29.2 43.8 + 20.5 0.03

(p = 0.029) were confirmed as risk factors for perforation
(Table 4).

Vascular embolism The study population as a whole
(CS + surgery-only groups) None of the tested factors was
significantly associated with vascular embolism (Table 5).

The CS group In univariate analysis, T4 tumor status was
found to be arisk factor for vascular embolism (p = 0.02), as
was tumor size (55.8 + 28.9 mm in patients with vascular
embolism vs. 42.5 £+ 14.3 mm in patients with no vascular
embolisms, respectively; p = 0.04) (Table 6). In multivar-
iate analysis, none of the tested factors was significantly
associated with vascular embolism (Table 4).

Perineural invasion The study population as a whole
(CS + surgery-only groups) Use of a CS was the only

@ Springer

identified risk factor for perineural invasion (p = 0.03)

(Table 7).

The CS group In the CS group, T4 tumor status

(p = 0.006) and tumor size (59.9 + 29.2 mm in patients
with perineural invasion vs. 43.8 + 20.5 mm in patients
with no perineural invasion, respectively; p = 0.03) were
identified as risk factors for perineural invasion (Table 6).
In multivariate analysis, tumor size (p = 0.03) and T4
tumor status (p = 0.006) were confirmed as risk factors for
perineural invasion (Table 4).

Lymph node invasion The study population as a whole
(CS + surgery-only groups) We found that CS was a risk
factor for lymph node invasion (p = 0.002) (Table 7).
The CS group In the CS group, T4 tumor status (p = 0.04)
and tumor size (60.3 = 28.9 mm in patients with lymph
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T?ble 7 Factors a ssoc.i ate.d Lymph node No lymph node )4
with lymph n(.)de invasion in the invasion (n = 26) invasion (n = 58)
study population as a whole and
in the CS group Overall population
CS [n (%)] 0.002
Yes 22 (44) 66 (76)
No 4 (11.7) 30 (88.3)
T stage [n (%)] 0.5
T2 0 (0) 2 (100)
T3 15 (29.4) 36 (70.6)
T4 11 (35.4) 20 (64.6)
Metastases [n (%)] 0.1
Yes 10 (47.6) 11 (52.4)
No 16 (25.3) 47 (74.7)
Differentiation [n (%)] 0.1
Well 11 (24.4) 34 (75.6)
Moderated 15 (44.1) 19 (55.9)
Poorly 0 (0) 2 (100)
Tumor size (mm) 44.8 + 20.3 523 £ 23 0.1
Lymph node No lymph node p
invasion (n = 22) invasion (n = 28)
CS group
T stage [n (%)] 0.04
T2 0 (0) 0 (0)
T3 13 (37.1) 24 (62.9)
T4 9 (69.2) 4 (30.8)
Metastases [n (%)] 0.7
Yes 9 (50) 9 (50)
No 13 (40.6) 19 (59.4)
Differentiation [n (%)] 0.9
Well 11 (44) 14 (66)
Moderated 11 (44) 14 (66)
Poorly 0 0
Tumor size (mm) 60.3 + 28.9 434 + 20.7 0.02

node invasion vs. 43.4 + 20.7 mm in patients with no lymph
node invasion, respectively, p = 0.02) were risk factors for
lymph node invasion (Table 7). In multivariate analysis,
tumor size (p = 0.048) and T stage (p = 0.039) were con-
firmed as risk factors for lymph node invasion (Table 4).

Discussion

Although implantation of a CS is a frequently implemented
alternative to emergency surgery in the management of
colonic obstruction, little is known about the CSs impact on
long-term oncological outcomes. We recently reported poor
survival in a series of patients treated with a CS as a bridge to
surgery. Hence, we hypothesized that a stent might influence
the colonic tumor’s pathological characteristics and that

could partially account for the poor overall survival in
patients with a CS [8].

In the present study, we were surprised to find that use of a
CS was not mentioned in 30 % of the pathology lab reports of
patients who had stent insertion, despite the potential
importance of this factor. This information shows that the
real importance of a CS is probably underestimated.

Univariate analysis revealed that tumor ulceration,
peritumor ulceration, perineural invasion, and lymph node
invasion occurred more frequently in the CS- than in the
surgery-only groups. However, in multivariate analysis,
only tumor ulceration differed significantly between the
two groups.

The correlation between tumor perforation and adverse
outcomes was not surprising since all the prospective
studies on CSs were closed prematurely because of a high
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rate of macroscopic perforation in the stent groups. Nev-
ertheless, we observed that patients with a CS had a worse
prognosis, even when those with macroscopic perforation
were excluded from the analysis [8]. In the present study,
neither uni- nor multivariate analysis found significant
differences between the CS- and surgery-only groups in
terms of the frequency of microscopic tumor or peritumoral
perforation. These results show that colonic perforation per
se cannot explain the intergroup difference in survival;
other factors must be identified.

The higher tumor ulceration rate in the CS group was
not surprising since the CS pushes the tumor against the
colon wall. Since perineural invasion and lymph node
invasion are known to be prognostic factors in colon cancer
[14], one can legitimately hypothesize that these factors
can explain (at least in part) the adverse impact of CS use
on survival [8]. Indeed, we found that CS use was signif-
icantly associated with perineural invasion and lymph node
invasion. We found no correlation between pathological
data and time between stent insertion and surgery.

In a recent study, Kim et al. [16] compared survival in
25 patients with CS implantation (as a bridge to surgery) to
that in 70 patients who had undergone emergency surgery.
There were no intergroup differences in overall-
(p = 0.385) or cancer-related survival (p = 0.233). The
researchers also analyzed pathological data; although there
were no significant CS- versus surgery-only differences for
differentiation (p = 0.452) or lymph node invasion
(p = 0.609), perineural invasion was more frequent in the
CS group (p = 0.033) [16]. Interestingly, Kim et al. [16]
compared groups of patients with and without perineural
invasion and did not find any significant differences in
terms of overall- (p = 0.527) or disease-free survival
(p = 0.084). These outcomes have to be weighed against
the large number of literature reports of a correlation
between perineural invasion and survival [14, 17].

It has also been suggested that by compressing a tumor,
a CS increases the number of circulating cells. Marutha-
chalam et al. [13] compared levels of CK20 mRNA after a
staging colonoscopy and after CS insertion. Blood samples
were collected before and immediately after the procedure.
The mean CK20 mRNA level was significantly higher
(p = 0.007) after CS insertion than after staging colonos-
copy. The authors suggested that CS insertion increased the
rate of CK20 mRNA, whereas insufflation of air into the
colon did not [13]. Even though large-scale clinical trials
are needed to check the relevance of circulating cell counts
in routine clinical practice, Steinert et al.’s systematic
review [18] stated that circulating cells have clinical rele-
vance and prognostic significance. The outcomes reported
by Maruthachalam et al. [13] should be considered as the
potential explanation for the adverse outcomes associated
with CS insertion [18].
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Even though the use of a CS as a “bridge to surgery”
appears to be associated with shorter overall survival,
stenting may be of value in a palliative setting, although
patients with a T4 tumor or a large tumor should still be
managed carefully in this context, since both factors were
associated with microscopic perforation in the present study.

We also studied pathological parameters with known
prognostic value. In univariate analysis, there was a higher
frequency of CS use in the groups of patients with peri-
neural invasion or lymph node invasion. However, this
difference was no longer observed in multivariate analysis.
In the CS group, tumor size and the presence of a T4 tumor
were risk factors for perineural invasion and lymph node
invasion. The higher rate of perineural invasion and lymph
node invasion in the CS group (observed in univariate
analysis) cannot be explained by inflammation in the
vicinity of the stent, since Pages et al. [14] failed to observe
any correlation between vascular embolism, perineural
invasion, lymph node invasion, and inflammation marker
levels.

We decided to focus on pathological features in an
attempt to explain the adverse impact of CS on survival.
Tumor ulceration, peritumor ulceration, perineural inva-
sion, and lymph node invasion were significantly more
frequent in the CS- than in the surgery-only groups. Further
investigations are needed to explain the adverse outcomes
associated with CS insertion.
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