Clinical Cases

Baishideng Publishing Group Inc



World l
A ... ...

Contents Semimonthly Volume 7 Number 15 August 6, 2019
REVIEW
1908  Bone alterations in inflammatory bowel diseases

Sgambato D, Gimigliano F, De Musis C, Moretti A, Toro G, Ferrante E, Miranda A, De Mauro D, Romano L, lolascon G,

Romano M
MINIREVIEWS
1926  Extrahepatic hepcidin production: The intriguing outcomes of recent years
Daher R, Lefebvre T, Puy H, Karim Z
1937  Neoadjuvant endocrine therapy: A potential strategy for ER-positive breast cancer
Yao LT, Wang MZ, Wang MS, Yu XT, Guo JY, Sun T, Li XY, Xu YY
ORIGINAL ARTICLE
Basic Study
1954  Vestigial like family member 3 is a novel prognostic biomarker for gastric cancer
Zhang LH, Wang Z, Li LH, Liu YK, Jin LF, Qi XW, Zhang C, Wang T, Hua D
Retrospective Study
1964  HER?2 heterogeneity is a poor prognosticator for HER2-positive gastric cancer
Kaito A, Kuwata T, Tokunaga M, Shitara K, Sato R, Akimoto T, Kinoshita T
Case Control Study
1978  Changes in corneal endothelial cell density in patients with primary open-angle glaucoma
YuZY, WulL, QuB
Observational Study
1986  Myocardial bridge-related coronary heart disease: Independent influencing factors and their predicting
value
Zhao DH, Fan Q, Ning JX, Wang X, Tian JY
1996  Clinical significance and role of up-regulation of SERPINA3 expression in endometrial cancer
Zhou ML, Chen FS, Mao H
2003  Evaluation of right ventricular volume and systolic function in normal fetuses using intelligent

spatiotemporal image correlation
Sun JX, Cai AL, Xie LM

Raishidengs WJCC | https://www.wjgnet.com I August6,2019 | Volume?7 | Issuel5 |


https://www.wjgnet.com

Contents

World Journal of Clinical Cases
Volume 7 Number 15 August 6, 2019

2013

Correlation between intracoronary thrombus components and coronary blood flow after percutaneous

coronary intervention for acute myocardial infarction at different onset time
Zhang MJ, Liu X, Liu LH, Li N, Zhang N, Wang YQ, Sun XJ, Huang PH, Yin HM, Liu YH, Zheng H

2022

META-ANALYSIS
Performance of common imaging techniques vs serum biomarkers in assessing fibrosis in patients with

chronic hepatitis B: A systematic review and meta-analysis
Xu XY, Wang WS, Zhang OM, Li JL, Sun JB, Qin TT, Liu HB

2038

2044

2049

2058

2065

2075

2081

2087

2094

2103

CASE REPORT

Acute bleeding after argon plasma coagulation for weight regain after gastric bypass: A case report
Moura DTHD, Sachdev AH, Lu PW, Ribeiro IB, Thompson CC

Left colonic metastasis from primary hepatocellular carcinoma: A case report
Tagliabue F, Burati M, Chiarelli M, Marando A, Simone MD, Cioffi U

ALK-positive anaplastic large cell lymphoma presenting multiple lymphomatous polyposis: A case report

and literature review
Saito M, Izumiyama K, Ogasawara R, Mori A, Kondo T, Tanaka M, Morioka M, Miyashita K, Tanino M

Modified Tong Xie Yao Fang relieves solitary rectal ulcer syndrome: A case report
Zhang LL, Hao WS, Xu M, Li C, Shi YY

Hydrogen gas therapy induced shrinkage of metastatic gallbladder cancer: A case report
Chen JB, Pan ZB, Du DM, Qian W, Ma YY, Mu F, Xu KC

Giant nonfunctional ectopic adrenocortical carcinoma on the anterior abdominal wall: A case report
Zhou DK, Liu ZH, Gao BQ, Wang WL

Oncogenic osteomalacia caused by a phosphaturic mesenchymal tumor of the femur: A case report
Tang D, Wang XM, Zhang YS, Mi XX

Gastric duplication cyst mimicking large cystic lymphangioma in an adult: A rare case report and review of

the literature
Xv FY, Sun A, Gan Y, Hu HJ

Endometriosis of the duplex appendix: A case report and review of the literature
Zhu MY, Fei FM, Chen J, Zhou ZC, Wu B, Shen YY

Fever and neck pain after pacemaker lead extraction: A case report
Wang SX, Bai J, Ma R, Lan RF, Zheng J, Xu W

Reishidenge WJCC | https://www.wjgnet.com I August6,2019 | Volume?7 | Issuel5 |



World Journal of Clinical Cases
Volume 7 Number 15 August 6, 2019

Contents

2110  c.753_754delAG, a novel CFTR mutation found in a Chinese patient with cystic fibrosis: A case report and

review of the literature
Wang YQ, Hao CL, Jiang WJ, Lu YH, Sun HQ, Gao CY, Wu M

2120  Common iliac artery occlusion with small intestinal transection caused by blunt abdominal trauma: A case

report and review of the literature
Zhou YX, Ji Y, Chen J, Yang X, Zhou Q, LvJ

2128  Percutaneous coronary intervention for ostial lesions of the left main stem in a patient with congenital single

left coronary artery: A case report
Wu Q, Li ZZ, Yue F, Wei F, Zhang CY

Reishidenge WJCC | https://www.wjgnet.com 11 August6,2019 | Volume?7 | Issuel5 |



Contents

World Journal of Clinical Cases
Volume 7 Number 15 August 6, 2019

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Shu-Pin Huang,
MD, Associate Professor, Attending Doctor, Director, Department of
Urology, Kaohsiung Medical University, Kaohsiung 807, Taiwan

AIMS AND SCOPE

World Journal of Clinical Cases (World | Clin Cases, WJCC, online ISSN 2307-
8960, DOI: 10.12998) is a peer-reviewed open access academic journal that
aims to guide clinical practice and improve diagnostic and therapeutic skills
of clinicians.

The primary task of WJCC is to rapidly publish high-quality Case Report,
Clinical Management, Editorial, Field of Vision, Frontier, Medical Ethics,
Original Articles, Meta-Analysis, Minireviews, and Review, in the fields of
allergy, anesthesiology, cardiac medicine, clinical genetics, clinical
neurology, critical care, dentistry, dermatology, emergency medicine,
endocrinology, family medicine, gastroenterology and hepatology, etc.

INDEXING/ABSTRACTING

The WJCCis now indexed in PubMed, PubMed Central, Science Citation Index
Expanded (also known as SciSearch®), and Journal Citation Reports/Science Edition.
The 2019 Edition of Journal Citation Reports cites the 2018 impact factor for WJCC
as 1.153 (5-year impact factor: N/A), ranking WJCC as 99 among 160 journals in
Medicine, General and Internal (quartile in category Q3).

RESPONSIBLE EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: Yan-Xia Xing

Proofing Production Department Director: Yun-Xiaojian Wu

NAME OF JOURNAL
World Journal of Clinical Cases

ISSN
ISSN 2307-8960 (onlinc)

LAUNCH DATE
April 16, 2013

FREQUENCY

Semimonthly

EDITORS-IN-CHIEF
Dennis A Bloomfield, Sandro Vento

EDITORIAL BOARD MEMBERS

https:/ /www.wijgnet.com/2307-8960/ editorialboard.htm

EDITORIAL OFFICE
Jin-Lei Wang, Director

PUBLICATION DATE
August 6, 2019

COPYRIGHT
© 2019 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wjgnet.com/bpg/gerinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wignet.com/bpg/Gerlnfo /287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

https:/ /www.wjgnet.com/bpg/gerinfo/240

PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/gerinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS

https:/ /www.wjgnet.com/bpg/Gerlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2019 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

Reishidenge WJCC | https://www.wjgnet.com

X August6,2019 | Volume?7 | Issuel5 |


mailto:bpgoffice@wjgnet.com

w\J\C\C

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v7.i15.2013

World Journal of
Clinical Cases

World ] Clin Cases 2019 August 6; 7(15): 2013-2021

ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Observational Study

Correlation between intracoronary thrombus components and
coronary blood flow after percutaneous coronary intervention for
acute myocardial infarction at different onset time

Ming-Ji Zhang, Xin Liu, Li-Hong Liu, Ning Li, Ning Zhang, Yong-Qing Wang, Xue-Jun Sun, Ping-He Huang,
Hong-Mei Yin, Yong-Hui Liu, Hong Zheng

ORCID number: Ming-Ji Zhang
(0000-0003-2402-1247); Xin Liu
(0000-0002-3125-4850); Li-Hong Liu
(0000-0002-7968-7727); Ning Li
(0000-0002-5568-2251); Ning Zhang
(0000-0002-3791-9323); Yong-Qing
Wang (0000-0002-9365-9394); Xue-
Jun Sun (0000-0003-3178-738x);
Ping-He Hang
(0000-0002-1094-0907); Yong-Hui
Liu (0000-0003-3736-0029); Hong
Zheng (0000-0003-4100-6321).

Author contributions: Zhang MJ,
Liu X and Liu LH designed
research; Zhang M]J, Liu X, Li N,
Zhang N, Wang YQ, Sun XJ,
Huang PH, Zheng H performed
research; Zhang M], Li N and
Zhang N analyzed data; Zhang MJ,
Liu X and Liu YH wrote the paper.

Institutional review board
statement: This study was
reviewed and approved by the
Ethics Committee of AnSteel
Group Hospital.

Informed consent statement:
Patient's informed consent was
obtained before the study, though
the clinical data used in this study
were anonymous.

Conflict-of-interest statement: All
authors declare no conflicts-of-
interest related to this article.

Data sharing statement: No
additional data are available.

STROBE statement: The authors
have read the STROBE Statement-
checklist of items, and the

Raishidengs WJCC | https://www.wjgnet.com

Ming-Ji Zhang, Xin Liu, Li-Hong Liu, Ning Li, Ning Zhang, Yong-Qing Wang, Xue-Jun Sun, Ping-He
Huang, Hong-Mei Yin, Yong-Hui Liu, Hong Zheng, Department of Cardiology, AnSteel Group
Hospital, Anshan 114003, Liaoning Province, China

Corresponding author: Ming-Ji Zhang, MAMS, Chief Physician, Department of Cardiology,
AnSteel Group Hospital, No. 3 Jianshen Street, Anshan 114003, Liaoning Province, China.
asdoctor@163.com

Telephone: +86-412-6706255

Fax: +86-412-6706255

Abstract

BACKGROUND

Acute myocardial infarction (AMI) is a leading cause of mortality. Early
reperfusion to restore blood flow is crucial to successful treatment. In the current
reperfusion regimen, an increasing number of patients have benefited from direct
percutaneous coronary intervention (PCI). In order to understand whether there
is a correlation between the components of coronary thrombosis and the absence
of reflow or slow blood flow after coronary stent implantation in direct PCI, we
collected data on direct PCI cases in our hospital between January 2016 and
November 2018.

AIM
To investigate the correlation between intracoronary thrombus components and
coronary blood flow after stent implantation in direct PCI in AML

METHODS

We enrolled 154 patients (85 male and 69 female, aged 36-81 years) with direct
PCI who underwent thrombus catheter aspiration within < 3, 3-6 or 6-12 h of
onset of AMI between January 2016 and November 2018. The thrombus was
removed for pathological examination under a microscope. The patients of the
three groups according to the onset time of AMI were further divided into those
with a white or red thrombus. The thrombolysis in myocardial infarction (TIMI)
blood flow after stent implantation was recorded based on digital subtraction
angiography during PCL. The number of patients with no-reflow and slow blood
flow in each group was counted. Statistical analysis was performed based on data
such as onset time, TIMI blood flow.
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RESULTS

There were significant differences in thrombus components between the patients
with acute ST-segment elevation myocardial infarction and non-ST-segment
elevation myocardial infarction (P < 0.01). In the group with PCI < 3 h after onset
of AMI, there was no significant difference in the incidence of no-reflow and
slow-flow between the white and red thrombus groups. In the groups with PCI 3-
6 and 6-12 h after onset of AMI, there was a significant difference in the incidence
of no-reflow and slow-flow between the white and red thrombus groups (P <
0.01). There was a significant correlation between the onset time of AMI and the
occurrences of no-reflow and slow blood flow during PCI (P < 0.01).

CONCLUSION

In direct PCI, the onset time of AMI and color of coronary thrombus are often
used to predict whether there will be no reflow or slow blood flow after stent
implantation.

Key words: Acute myocardial infarction; Pathological thrombotic component; Direct
percutaneous coronary intervention; Blood flow

©The Author(s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: We investigated the correlation between intracoronary thrombus components
and coronary blood flow after stent implantation in direct percutaneous coronary
intervention (PCI) in acute myocardial infarction (AMI). A total of 154 patients with
direct PCI who underwent thrombus catheter aspiration within < 3, 3-6 or 6-12 h of onset
of AMI were included. There was a significant correlation between the onset time of
AMI and the occurrence of no reflow and slow blood flow during PCI. In direct PCI, the
onset time of AMI and color of coronary thrombus may predict whether there will be no
reflow or slow blood flow after stent implantation.

Citation: Zhang MJ, Liu X, Liu LH, Li N, Zhang N, Wang YQ, Sun XJ, Huang PH, Yin HM,
Liu YH, Zheng H. Correlation between intracoronary thrombus components and coronary
blood flow after percutaneous coronary intervention for acute myocardial infarction at
different onset time. World J Clin Cases 2019; 7(15): 2013-2021

URL: https://www.wjgnet.com/2307-8960/full/v7/i15/2013.htm

DOI: https://dx.doi.org/10.12998/wjcc.v7.i115.2013

INTRODUCTION

Acute myocardial infarction (AMI) is a critical illness with high mortality. Early
reperfusion to restore blood flow is the key to successful treatment!'l. In the current
reperfusion regimen, an increasing number of patients have benefited from direct
percutaneous coronary intervention (PCI). However, as well as some coronary
revascularization, there have been some cases of coronary artery no-reflow or slow
blood flow after stent implantation in direct PCI*. In order to understand whether
there is a correlation between the components of coronary thrombosis and the absence
of reflow or slow blood flow after coronary stent implantation in direct PCI, we
collected data on direct PCI cases in our hospital between January 2016 and
November 2018.

MATERIALS AND METHODS

Patients

We enrolled 154 patients with AMI who were admitted to our hospital between
January 2016 and November 2018. Patients underwent direct PCI within 12 hours of
onset of AMI with aspiration catheterization and stent implantation. There were 85
men and 69 women, aged 36-81 years (mean age 59.8 years). There were 116 patients
with acute ST-segment elevation myocardial infarction (STEMI), 38 with acute non-
ST-segment elevation myocardial infarction (NSTEMI), 85 with right coronary artery
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infarction, 47 with left anterior descending artery infarction and 22 with left
circumflex artery infarction.

Methods

Grouping: All patients were divided into 3 groups according to the time of AMI
onset: < 3, 3-6 and 6-12 h. According to electrocardiography and coronary
angiography, the patients were further divided into acute STEMI and acute NSTEMI
groups.

Coronary angiography: The coronary condition and thrombolysis in myocardial
infarction (TIMI) blood flow were recorded using the JUDKINS method. TIMI blood
flow was graded as follows: Level 0, complete occlusion of the diseased blood vessels,
no contrast agent was passed, and the distal myocardium was completely non-
perfused; Level 1, the diseased blood vessels had a small amount of contrast agent
and blood flow, but the distal arterial vascular bed was not fully developed; Level 2,
the contrast agent slowly passed through the stenosis or was delayed at the distal end
of the stenosis, the distal segment was developed, and the distal myocardium was
perfused, that is, the distal vascular bed was fully developed after 3 cardiac cycles;
Level 3, the contrast agent rapidly filled the blood vessel and was rapidly emptied,
and all distal myocardial perfusion was complete, that is, the distal vascular bed was
fully developed within 3 cardiac cycles. Patients with TIMI blood flow Level 0-2 had
no reflow and slow blood flow!"l. The severity of coronary thrombosis load was
assessed according to the following 6 points: (1) A long thrombus > 3 times the inner
diameter of the reference vessel; (2) A strip-shaped thrombus with a length of > 5 mm
at the proximal end of the occlusion; (3) A floating thrombus at the proximal end of
the occlusion; (4) Inner luminal diameter > 4.0 mm; (5) Occlusion of the proximal
vessel without abrupt blunt occlusion; and (6) Contrast agent retention in the distal
end of the occluded vessel®.

PCI: Signed informed consent was obtained from each patient before surgery, and the
double-resistance load was given (aspirin 300 mg and ticagrelor 180 mg orally). For
patients older than 75 years, aspirin 300 mg and clopidogrel 300 mg were given orally.
The appropriate guiding catheter was inserted into the coronary artery associated
with the lesion of the offender and guide the wire to the distal end of the coronary
artery through the lesion, and the Export AP thrombus aspiration catheter was passed
to the lesion through the guiding wire, and pumping was repeated 3 to 5 times from
the proximal end to the distal end of the lesion. According to angiography after
aspiration of the thrombus, stent implantation was performed in patients with
residual stenosis > 75%. The intraoperative TIMI myocardial perfusion grade was
recorded and the number of cases without reflow or slow blood flow was recorded. In
patients with no reflow or slow blood flow, tirofiban and sodium nitroprusside were
given intracoronally through the aspiration catheter to improve blood flow. Typical
cases are shown in Figure 1 and Figure 2.

Observation of thrombus components: The thrombus was extracted from the
coronary artery and initially observed with the naked eye. The thrombi were
classified as white or red, which was confirmed by fixed section microscopy (Figure 3
and Figure 4).

Statistical analysis

Statistical analysis was performed using SPSS version 19.0 software. Normal
distribution measurement data are expressed as mean + SD. The Chi-square test was
used to compare the data between the groups. P < 0.01 was considered statistically
significant.

RESULTS

In the NSTEMI group, 28 cases of white thrombus and 10 of red thrombus were
extracted. In the STEMI group, 4 cases of white thrombus and 112 of red thrombus
were extracted. There was a significant difference in the thrombus components
between the two groups (P < 0.01), as shown in Table 1. In the group with PCl at <3 h
after onset of AMI, there were 4 cases of white thrombus (1 had no reflow and slow
blood flow), and 27 cases of red thrombus (none had no reflow and slow blood flow).
There was no significant difference in the incidence of no reflow and slow blood flow
after stent implantation between the two subgroups (P > 0.05). In the PCI at 3-6 and 6-
12 h after onset of AMI, there were 28 cases of white thrombus (20 patients had no
reflow and slow blood flow), and 95 cases of red thrombus (15 patients had no reflow
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Figure 1 Thrombus aspiration and stent implantation with complete occlusion of the right coronary artery.

and slow blood flow). There was a significant difference in the incidence of no reflow
and slow blood flow after stent implantation between these two subgroups (P < 0.01),
as shown in Table 2. There was a significant correlation between the time of PCI after
onset of AMI and the occurrence of no reflow and slow blood flow (P < 0.01), as
shown in Table 3.

DISCUSSION

The main cause of AMI is acute or secondary occlusion of the coronary artery. Early,
effective and continuous opening of infarct-related blood vessels and restoration of
effective blood perfusion can reduce the area of necrotic myocardium and reduce
mortality”’. Reperfusion of the myocardium by primary PCI is currently the preferred
treatment for AMI. However, with the increasing use of primary PCI, some patients
have no reflow or slow blood flow in infarct-related blood vessels after emergency
stent implantation!""'"l. No reflow or slow blood flow refers to the phenomenon of no
blood flow or slow blood flow after infarction-related coronary artery treatment by
stent or balloon, resulting in no perfusion or hypoperfusion of myocardial tissue. The
exact mechanism of no reflow or slow blood flow is not fully understood at present. It
is not the result of simple mechanical microcirculation embolism, but the
comprehensive consequences caused by the interaction of various pathophysiological
mechanisms. The main mechanisms are currently considered to include: Myocardial
ischemic injury, myocardial reperfusion injury, distal coronary artery embolization
and microcirculatory injury. Myocardial ischemia can cause damage to vascular
endothelial cells and trigger a cascade of cytokines. Ischemia causes damage to the
vascular endothelium, adhesion of neutrophils and platelets, and causes stenosis or
occlusion of the lumen, further aggravating microcirculatory disorders. During
myocardial reperfusion, a series of changes have occurred, such as calcium overload,
increased oxygen free radical production, inflammatory cell infiltration, and
activation of apoptotic signaling pathways; these changes aggravate ischemia and
form a vicious circle. In patients with AMI undergoing direct PCI, due to balloon pre-
expansion or stent implantation, unstable intracoronary plaque rupture or
microparticles (such as microthrombus of platelets) decrease, leading to vascular
obstruction in the distal coronary artery. When the number of particles is < 25 or the
diameter of the particles is < 200 pm, it generally does not cause microvascular
obstruction. When the number of particles is 25-200 or the particle diameter is > 200
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Figure 2 Thrombus aspiration and stent implantation for complete occlusion of the left anterior descending coronary artery.

pm, it can cause severe microvascular obstruction. At the same time, thromboxane or
angiotensin released by the plaque substance may further lead to microcirculatory
disorders!'*""l. Different patients have different mechanisms at different pathological
stages. Patients with myocardial no reflow after emergency PCI have individual
differences, which may be related to genetic susceptibility, and smoking,
hypertension, hyperlipidemia and diabetes may also be unfavorable factors for the
no-reflow phenomenon!'*'”l. The same patient may have multiple different
mechanisms at the same time. TIMI blood flow grading is commonly used in clinical
evaluation. Coronary artery angiography TIMI blood flow Level 0 is no reflow, while
Levels 1 and 2 are slow blood flow. A large number of clinical studies have found that
the incidence of no reflow or slow blood flow in primary PCI is estimated to be 20%-
30% with TIMI blood flow grading!'’l. The rate of no reflow or slow blood flow
estimated by microperfusion such as myocardial contrast echo is as high as 34%-
39%!"°*], which can cause an increase in myocardial infarct size, continuous reduction
of ventricular function, and further increase mortality”-*]. The incidence is higher in
patients with high thromboembolic lesions**l.

In conclusion, we found that there was a significant correlation between the onset
time of AMI and no reflow and slow blood flow during surgery. The longer onset
time of AMI, the higher the incidence of no reflow or slow blood flow. There was a
significant difference in the thrombus components between acute STEMI and acute
NSTEMIL. Patients with acute STEMI had mainly red thrombus, while those with acute
NSTEMI had mainly white thrombus, which was closely related to the mechanism of
different types of AMI. In patients with PCI at > 3 h after onset of AMI, those with
white thrombus were more likely to have no reflow and slower blood flow after stent
implantation than patients with red thrombosis. This can predict whether there is no
reflow or slow blood flow after stent implantation. At present, the prevention and
treatment of microcirculatory disorders and coronary no reflow are limited™*.
Therefore, in patients with hyperthrombotic lesions that achieve complete
recanalization of infarcted coronary arteries, pre-coronary administration of drugs,
such as glycoprotein IIb/IIla receptor antagonists or sodium nitroprusside, should be
fully evaluated based on the nature of the thrombus extracted from the coronary
arteries. Calcium antagonists/”™* are important to reduce the occurrence of slow blood
flow or no reflow.
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Table 1 Thrombus extraction in patients with percutaneous coronary intervention at different acute myocardial infarction onset time in

non-ST-segment elevation myocardial infarction and ST-segment elevation myocardial infarction groups, n (%)

Groups White thrombus <3h 36h 6-12 h

NSTEMI (38 cases) Yes 3 (50.0) 12 (75.0) 13 (81.25)
No 3 (50.0) 4 (25.0) 3 (18.75)

STEMI (116 cases) Yes 1 (4.00) 1(1.92) 2(5.13)
No 24 (96.0) 51 (98.08) 37 (94.87)

Fisher 37.662 29.418

P value 0.016 <0.001 <0.001

NSTEMI: Non-ST-segment elevation myocardial infarction; STEMI: ST-segment elevation myocardial infarction.

Table 2 Relationship between different thrombus properties and incidence of no-reflow and slow blood flow after percutaneous coronary

intervention at different acute myocardial infarction onset time, n (%)

Subgroups No reflow or slow blood flow <3h 36h 6-12 h

White thrombus (32 cases) No 3(75.0) 5 (38.46) 3 (20.0)
Yes 1(25.0) 8 (61.54) 12 (80.0)

Red thrombus (122 cases) No 27 (100) 50 (90.91) 30 (75.0)
Yes 0 (0) 5 (9.09) 10 (25.0)

Fisher 15.467 13.75

P value 0.143 <0.001 <0.001

Table 3 Relationship between acute myocardial infarction onset time and no reflow and slow blood flow during operation, n (%)

No reflow or slow blood flow <3h 36h 6-12 h Chi-square P value
Yes (36 cases) 1(3.23) 13 (19.12) 22 (40.0) 16.201 <0.001
No (121 cases) 30 (96.7)7 55 (80.88) 33 (60.0)

Figure 3 Pathological picture of white thrombus extracted during percutaneous coronary intervention. Hematoxylin and eosin staining, 40x.
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Figure 4 Pathological picture of red thrombus extracted during percutaneous coronary intervention. Hematoxylin and eosin staining, 40x.

ARTICLE HIGHLIGHTS

Research background

Acute myocardial infarction (AMI) is a leading cause of mortality. Early reperfusion to restore
blood flow is crucial to successful treatment. An increasing number of patients have benefited
from direct percutaneous coronary intervention (PCI). However, coronary artery no-reflow or
slow blood flow after stent implantation and coronary revascularization occurred in direct PCI in
some cases. The exact mechanism of no reflow or slow blood flow remains unclear

Research motivation

Although in the current reperfusion regimen, an increasing number of patients have benefited
from direct PCI, there have been some cases of coronary artery no-reflow or slow blood flow
after stent implantation in direct PCI as well as coronary revascularization. The exact mechanism
of no reflow or slow blood flow is still unclear. In order to understand whether there is a
correlation between the components of coronary thrombosis and the absence of reflow or slow
blood flow after coronary stent implantation in direct PCI, we collected data on direct PCI cases
in our hospital between January 2016 and November 2018.

Research objectives
This study aims to investigate the correlation between intracoronary thrombus components and
coronary blood flow after stent implantation in direct PCI in AML

Research methods

A total of 154 patients with direct PCI who underwent thrombus catheter aspiration within < 3,
3-6 or 6-12 h of onset of AMI between January 2016 and November 2018 were included. The
thrombus was removed for pathological examination. The patients of three groups according to
the onset time of AMI were further divided into those with a white or red thrombus. The
thrombolysis in myocardial infarction (TIMI) blood flow after stent implantation was recorded
based on digital subtraction angiography during PCI. The number of patients with no-reflow
and slow blood flow in each group was counted. Statistical analysis was performed on the onset
time, thrombus component, and TIMI blood flow.

Research results

There were significant differences in thrombus components between the patients with acute ST-
segment elevation myocardial infarction and non-ST-segment elevation myocardial infarction (P
< 0.01). In the group with PCI < 3 h after onset of AMI, there was no significant difference in the
incidence of no-reflow and slow-flow between the white and red thrombus groups. In the
groups with PCI 3-6 and 6-12 h after onset of AMI, there was a significant difference in the
incidence of no-reflow and slow-flow between the white and red thrombus groups (P < 0.01).
There was a significant correlation between the onset time of AMI and the occurrence of no-
reflow and slow blood flow during PCI (P < 0.01).

Research conclusions

There was a significant correlation between the onset time of AMI and no reflow and slow blood
flow during surgery. There was a significant difference in the thrombus components between
acute ST-segment elevation myocardial infarction (STEMI) and acute non-ST-segment elevation
myocardial infarction (NSTEMI). Patients with acute STEMI had mainly red thrombus, while
those with acute NSTEMI had mainly white thrombus, which was closely related to the
mechanism of different types of AMI. In patients with PCI at > 3 h after onset of AMI, those with
white thrombus were more likely to have no reflow and slower blood flow after stent
implantation than patients with red thrombosis. This can predict whether there is no reflow or
slow blood flow after stent implantation. In patients with hyperthrombotic lesions that achieve
complete recanalization of infarcted coronary arteries, pre-coronary administration of drugs,
such as glycoprotein IIb/Illa receptor antagonists or sodium nitroprusside, should be fully
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evalu

ated based on the nature of the thrombus extracted from the coronary arteries. Calcium

antagonists can help reduce the occurrence of slow blood flow or no reflow.

Research perspectives

In direct PCI, the onset time of AMI and color of coronary thrombus are often used to predict
whether there will be no reflow or slow blood flow after stent implantation. However, the exact
mechanism of no reflow or slow blood flow is not fully understood. Multiple pathophysiological
mechanisms might be involved, including myocardial ischemia, myocardial reperfusion injury,
distal coronary artery embolization and microcirculatory injury. More prospective studies are
needed to be carried out in the future in AMI patients with direct PCI after stent implantation.
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