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[ Abstract] Objective To compare the effects of three treatment options: emergency
surgery, stent-surgery, and stent-neoadjuvant chemotherapy-surgery, on the pathological characteris-
tics of surgically-resected specimens from patients with completely obstructive colorectal cancer.
Methods This was a retrospective cohort study analyzing clinicopathological data of patients with
complete obstructive colorectal cancer who were admitted to the General Surgery Department of
Beijing Chaoyang Hospital, Capital Medical University, between May 2012 and August 2020. The
inclusion criteria were diagnosed with complete colorectal obstruction, pathologically confirmed as
adenocarcinoma, resectable on imaging assessment, and without distant metastasis, combined with
the patients' clinical manifestations and imaging examination findings. Patients with multiple
colorectal cancers, refusal to undergo surgery, and concurrent peritonitis or intestinal perforation
before stenting of the intestinal obstruction were excluded. Eighty-nine patients with completely
obstructive colorectal cancer were enrolled in the study and were divided into emergency
surgery group (n=30), stent-surgery group (n=34), and stent-neoadjuvant chemotherapy- surgery
group (n=25) according to the treatment strategy. Differences in the pathological features (namely
perineural infiltration, lymphovascular infiltration, tumor deposits, specimen intravascular
necrosis, inflammatory infiltration, abscesses, mucus lake formation, foreign body giant cells,
calcification, and tumor cell ratio) and biomolecular markers (namely cluster of differentiation (CD)
34, Ki67, Bcl-2, matrix metalloproteinase-9, and hypoxia-inducible factor alpha) were recorded.
Pathological evaluation was based on the presence or absence of qualitative evaluation of
pathological features, such as peripheral nerve infiltration, vascular infiltration, and cancer nodules
within the specimens. The evaluation criteria for the pathological features of the specimens were as
follows: Semi-quantitative graded evaluation based on the proportion of tissue necrosis,
inflammatory infiltrates, abscesses, mucus lake formation, foreign body giant cells, calcification, and
tumor cells in the field of view within the specimen were classified as: grade 0: not seen within the
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specimen; grade 1: 0 - 25%; grade 2: 25% - 50%; grade 3: 50% - 75%; and grade 4: 75% - 100%.
The intensity of cellular immunity was classified as none (0 points), weak (1 point), moderate
(2 points), and strong (3 points). The two evaluation scores were then multiplied to obtain a total
score of 0 - 12. The immunohistochemical results were also evaluated comprehensively, and the
results were defined as: negative (grade 0): 0 points; weakly positive (grade 1): 1 - 3 points;
moderately positive (grade 2): 4 - 6 points; strongly positive (grade 3): 7 - 9 points; and very
strong positive (grade 4): 10 - 12 points. Normally-distributed values were expressed as mean*
standard deviation, and one-way analysis of variance was used to analyze the differences
between the groups. Non-normally-distributed values were expressed as median (interquartile
range: Q1, Q3). A nonparametric test (Kruskal - Wallis H test) was used for comparisons between
groups. Results The differences were not statistically significant when comparing the baseline
data for age, gender, tumor site, American Society of Anesthesiologists score, tumor T-stage, N-stage,
and degree of differentiation among the three groups (all P>0.05). The differences were not
statistically significant when comparing the pathological characteristics of the resected tumor
specimens, such as foreign body giant cells, inflammatory infiltration, and mucus lake formation
among the three groups (all P>0.05). The rates of vascular infiltration were 56.6% (17/30),
41.2% (15/34), and 20.0% (5/25) in the emergency surgery, stent-surgery, and stent-neoadjuvant
chemotherapy-surgery groups, respectively, with statistically significant differences between the
groups (x°=7.142, P=0.028). Additionally, the rate of vascular infiltration was significantly lower
in the stent-neoadjuvant chemotherapy-surgery group than that in the emergency surgery group
(P=0.038). Peripheral nerve infiltration rates were 55.3% (16/30), 41.2% (14/34),and 16.0% (4/25),
in the emergency surgery, stent-surgery, and stent-neoadjuvant chemotherapy-surgery groups,
respectively, with statistically significant differences (x?=7.735, P=0.021). The infiltration
peripheral nerve rates in the stent-neoadjuvant chemotherapy-surgery group were significantly
lower than those in the emergency surgery group (P=0.032). The necrosis grade was 2 (1, 2),2 (1, 3),
and 2 (2, 3) in the emergency surgery, stent- surgery, and stent-neoadjuvant chemotherapy-surgery
groups, respectively, with statistically significant differences (H=10.090, P=0.006). Post hoc
comparison revealed that the necrosis grade was higher in the stent-surgery and stent-neoadjuvant
chemotherapy-surgery groups compared with the emergency surgery group (both P<0.05). The
abscess grade was 2 (1, 2), 3 (1, 3), and 2 (2, 3) in the emergency surgery, stent-surgery, and
stent-neoadjuvant chemotherapy-surgery groups, respectively, with statistically significant
differences (H=6.584, P=0.037). Post hoc comparison revealed that the abscess grade in the
emergency surgery group was significantly lower than that in the stent-surgery group (P=0.037).
The fibrosis grade was 2 (1, 3), 3 (2, 3), and 3 (2, 3), in the emergency surgery, stent-surgery, and
stent-neoadjuvant chemotherapy-surgery groups, respectively, with statistically significant
differences (H=11.078, P=0.004). Post hoc analysis revealed that the fibrosis degree was higher in
both the stent-surgery group and the stent- neoadjuvant chemotherapy-surgery group compared
with the emergency surgery group (both, P<0.05). The tumor cell ratio grades were 4 (3, 4), 4 (3, 4),
and 3 (2, 4), in the emergency surgery, stent-surgery, and stent-neoadjuvant chemotherapy-surgery
groups, respectively, with statistically significant differences (H=8.594, P=0.014). Post hoc analysis
showed that the tumor cell ratio in the stent-neoadjuvant chemotherapy-surgery group was
significantly lower than that in the emergency surgery group (P=0.012). The CD34 grades were
2 (2, 3), 3 (2, 4), and 3 (2, 3) in the emergency surgery, stent-surgery, and stent-neoadjuvant
chemotherapy-surgery groups, respectively, and the difference was statistically significant (H=9.786,
P=0.007). Post hoc analysis showed that the CD34 grades in the emergency surgery, stent-surgery,
and stent-neoadjuvant chemotherapy-surgery groups were 2 (2, 3), 3 (2, 4), and 3 (2,3), respectively.
Post hoc analysis revealed that the CD34 concentration was higher in the stent-surgery group than
that in the emergency surgery group (P=0.005). Conclusion Stenting may increase the risk of
distant metastases in obstructive colorectal cancer. The stent-neoadjuvant chemotherapy-surgery
treatment model promotes tumor cell necrosis and fibrosis and reduces the proportion of tumor
cells, vascular infiltration, and peripheral nerve infiltration, which may help decrease local tumor
infiltration and distant metastasis in completely obstructive colorectal cancer after stent
placement.
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ALTFAA 30 17(56.6) 16(55.3) 2(1,2) 2(2,3) 2(1,2) 2(1,3) 1(1,2)
YHR-FARA 34 15(44.1) 14(41.2) 2(1,3)° 3(2,3) 3(1,3)" 3(2,3) 1(0,3)
YHRHR T -F AR 25 5(20.0)* 4(16.0)* 2(2,3)" 3(2,3) 2(2,3) 3(2,3) 2(1,2)
St X’=7.142 X’=1.735 H=10.090 H=4.560 H=6.584 H=11.078 H=3.785
Pl 0.028 0.021 0.006 0.102 0.037 0.004 0.151
1l % %Zi%?ﬂﬂ@ Ay /H#ﬂ%@éﬁﬂ@ttm CD34%3%%  Ki6T/#  HIF-a/b%  Bel-23%%  MMP-9 /4
HIMQ,0)] [MQ,Q)] AH(MQ,0)] [MQ,0)] [MQ,0)] [MQ.Q)] [MQ,0)] [MQ,0Q,)]
2BTARA 30 0(0,0) 0(0,0) 2(2,3) 3(3,4) 0(0,1) 2(1,3) 1(0,1)
HR-TFARA 34 0(0.0) 0(0.0) 3(2,4) 3(3,3)" 0(0,1) 2(1,2) 1(0,1)
YR - T ARA 25 0(0,0) 0(0,0) 3(2,3) 3(3,3) 0(0,0) 2(1,2) 1(0,1)
it H=0.614 H=5.179 H=9.786  H=3.753 H=4.539 H=5.416 H=1.192
PAH 0.736 0.075 0.007 0.153 0.103 0.122 0.387

TS5 ABTFARY B AL, P<0.05
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