Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 20 July 16, 2021
EDITORIAL
5352 COVID-19: Considerations about immune suppression and biologicals at the time of SARS-CoV-2
pandemic

Costanzo G, Cordeddu W, Chessa L, Del Giacco S, Firinu D

REVIEW
5358  Obesity in people with diabetes in COVID-19 times: Important considerations and precautions to be taken
Alberti A, Schuelter-Trevisol F, Iser Betine PM, Traebert E, Freiberger V, Ventura L, Rezin GT, da Silva BB, Meneghetti
Dallacosta F, Grigollo L, Dias P, Fin G, De Jesus JA, Pertille F, Rossoni C, Hur Soares B, Nodari Junior RJ, Comim CM
5372 Revisiting delayed appendectomy in patients with acute appendicitis
LiJ

MINIREVIEWS

5391  Detection of short stature homeobox 2 and RAS-associated domain family 1 subtype A DNA methylation
in interventional pulmonology

WuJ, Li P

5398  Borderline resectable pancreatic cancer and vascular resections in the era of neoadjuvant therapy

Mikulic D, Mrzljak A

5408  Esophageal manifestation in patients with scleroderma

Voulgaris TA, Karamanolis GP

5420  Exploration of transmission chain and prevention of the recurrence of coronavirus disease 2019 in
Heilongjiang Province due to in-hospital transmission

Chen Q, Gao Y, Wang CS, Kang K, Yu H, Zhao MY, Yu KJ

5427 Role of gastrointestinal system on transmission and pathogenesis of SARS-CoV-2

Simsek C, Erul E, Balaban HY

ORIGINAL ARTICLE
Case Control Study

5435  Effects of nursing care in fast-track surgery on postoperative pain, psychological state, and patient
satisfaction with nursing for glioma

Deng YH, Yang YM, Ruan J, Mu L, Wang SQ

Retrospective Study

5442  Risk factors related to postoperative recurrence of dermatofibrosarcoma protuberans: A retrospective
study and literature review

Xiong JX, Cai T, Hu L, Chen XL, Huang K, Chen AJ, Wang P

WJCC | https://www.wjgnet.com I July 16,2021 | Volume9 | Issue20 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 20 July 16, 2021

5453  Prediction of presence and severity of coronary artery disease using prediction for atherosclerotic
cardiovascular disease risk in China scoring system

Hong XL, Chen H, Li Y, Teeroovengadum HD, Fu GS, Zhang WB

5462  Effects of angiotensin receptor blockers and angiotensin-converting enzyme inhibitors on COVID-19

Li XL, Li T, Du QC, Yang L, He KL

5470  Prognostic factors and its predictive value in patients with metastatic spinal cancer

Gao QP, Yang DZ, Yuan ZB, Guo YX

Clinical Trials Study

5479  Prospective, randomized comparison of two supplemental oxygen methods during gastro-scopy with
propofol mono-sedation in obese patients

Shao LJZ, Hong FX, Liu FK, Wan L, Xue FS

SYSTEMATIC REVIEWS
5490  Herb-induced liver injury: Systematic review and meta-analysis

Ballotin VR, Bigarella LG, Branddo ABM, Balbinot RA, Balbinot SS, Soldera J

META-ANALYSIS

5514  Type 2 diabetes mellitus increases liver transplant-free mortality in patients with cirrhosis: A systematic
review and meta-analysis

Liu ZJ, Yan YJ, Weng HL, Ding HG

CASE REPORT
5526  Duplication of 19q (13.2-13.31) associated with comitant esotropia: A case report

Feng YL, Li ND

5535  Multiple left ventricular myxomas combined with severe rheumatic valvular lesions: A case report

Liu SZ, Hong Y, Huang KL, Li XP

5540  Complete pathological response in locally advanced non-small-cell lung cancer patient: A case report

Parisi E, Arpa D, Ghigi G, Micheletti S, Neri E, Tontini L, Pieri M, Romeo A

5547  Successful reversal of ostomy 13 years after Hartmann procedure in a patient with colon cancer: A case
report

Huang W, Chen ZZ, Wei ZQ

5556  Delayed papillary muscle rupture after radiofrequency catheter ablation: A case report

Sun ZW, Wu BF, Ying X, Zhang BQ, Yao L, Zheng LR

5562  Temporary coronary sinus pacing to improve ventricular dyssynchrony with cardiogenic shock: A case
report

Ju TR, Tseng H, Lin HT, Wang AL, Lee CC, Lai YC

Bishidenge WVJCC | https://www.wjgnet.com I July 16,2021 | Volume9 | Issue20 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 20 July 16, 2021
5568 Hemoglobin Fukuoka caused unexpected hemoglobin A, results: A case report
Lin XP, Yuan QR, Niu SQ, Jiang X, Wu ZK, Luo ZF
5575  Giant androgen-producing adrenocortical carcinoma with atrial flutter: A case report and review of the
literature
Costache MF, Arhirii RE, Mogos SJ, Lupascu-Ursulescu C, Litcanu CI, Ciumanghel Al, Cucu C, Ghiciuc CM, Petris AO,
Danila N
5588  Can kissing cause paraquat poisoning: A case report and review of literature
Lv B, Han DF, Chen J, Zhao HB, Liu XL
5594  Spinal dural arteriovenous fistula 8 years after lumbar discectomy surgery: A case report and review of
literature
Ouyang Y, Qu Y, Dong RP, Kang MY, Yu T, Cheng XL, Zhao JW
5605  Perianal superficial CD34-positive fibroblastic tumor: A case report
Long CY, Wang TL
5611  Low-dose clozapine-related seizure: A case report and literature review
Le DS, Su H, Liao ZL, Yu EY
5621 Rapid diagnosis of disseminated Mycobacterium mucogenicum infection in formalin-fixed, paraffin-
embedded specimen using next-generation sequencing: A case report
Liu J, Lei ZY, Pang YH, Huang YX, Xu LJ, Zhu JY, Zheng JX, Yang XH, Lin BL, Gao ZL, Zhuo C
5631  Cytomegalovirus colitis induced segmental colonic hypoganglionosis in an immunocompetent patient: A
case report
Kim BS, Park SY, Kim DH, Kim NI, Yoon JH, Ju JK, Park CH, Kim HS, Choi SK
5637  Primary extra-pancreatic pancreatic-type acinar cell carcinoma in the right perinephric space: A case report
and review of literature
Wei YY, Li Y, Shi YJ, Li XT, Sun YS
5647  Muscular atrophy and weakness in the lower extremities in Behget’s disease: A case report and review of
literature
Kim KW, Cho JH
5655  Novel technique of extracorporeal intrauterine morcellation after total laparoscopic hysterectomy: Three
emblematic case reports
Maccio A, Sanna E, Lavra F, Calo P, Madeddu C
5661  Rare isolated extra-hepatic bile duct injury: A case report
Zhao J, Dang YL, Lin JM, Hu CH, Yu ZY
5668  Gelfoam embolization for distal, medium vessel injury during mechanical thrombectomy in acute stroke:
A case report
Kang JY, Yi KS, Cha SH, Choi CH, Kim Y, Lee J, Cho BS
Guieidenge WICC | https://www.wjgnet.com 111 July 16,2021 | Volume9 | Issue20 |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 20 July 16, 2021
5675  Oncocytic adrenocortical tumor with uncertain malignant potential in pediatric population: A case report
and review of literature
Chen XC, Tang YM, Mao Y, Qin DR
5683  Submucosal hematoma with a wide range of lesions, severe condition and atypical clinical symptoms: A
case report
Liu L, Shen XJ, Xue LJ, Yao SK, Zhu JY
5689  Chorioamnionitis caused by Serratia marcescens in a healthcare worker: A case report
Park SY, Kim MJ, Park S, Kim NI, Oh HH, Kim J
5695  Endoscopic management of biliary ascariasis: A case report
Wang X, Lv YL, Cui SN, Zhu CH, Li Y, Pan YZ
5701  Role of ranulas in early diagnosis of Sjogren’s syndrome: A case report
Chen N, Zeng DS, Su YT
5709  Sacral chondroblastoma — a rare location, a rare pathology: A case report and review of literature
Zheng BW, Niu HQ, Wang XB, Li J
5717  Primary liver actinomycosis in a pediatric patient: A case report and literature review
Liang ZJ, Liang JK, Chen YP, Chen Z, Wang Y
5724  Splenosis masquerading as gastric stromal tumor: A case report
Zheng HD, Xu JH, Sun YF
5730  Hemorrhagic transformation of ischemic cerebral proliferative angiopathy: A case report
Xia Y, Yu XF, Ma ZJ, Sun ZW
5737  Multidisciplinary team therapy for left giant adrenocortical carcinoma: A case report
Zhou Z, Luo HM, Tang J, Xu WJ, Wang BH, Peng XH, Tan H, Liu L, Long XY, Hong YD, Wu XB, Wang JP, Wang BQ, Xie
HH, Fang Y, Luo Y, Li R, Wang Y
5744  Histopathology and immunophenotyping of late onset cutaneous manifestations of COVID-19 in elderly
patients: Three case reports
Mazzitelli M, Dastoli S, Mignogna C, Bennardo L, Lio E, Pelle MC, Trecarichi EM, Pereira Bl, Nistico SP, Torti C
CORRECTION
5752  Corrigendum to “Probiotic mixture VSL#3: An overview of basic and clinical studies in chronic diseases”
Sang LX
Bishidenge WVJCC | https://www.wjgnet.com IX July 16,2021 | Volume9 | Issue20 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 20 July 16, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Fan-Zheng Meng, MD, PhD, Director, Professor,
Department of Pediatrics, The First hospital of Jilin University, Changchun 130021, Jilin Province, China.
mengfanzheng1972@163.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:
Q3. The W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Jia-Hui Li; Production Department Director: Yu-Jie Ma; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
July 16, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 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

JBaishideng®

WJCC | https://www.wjgnet.com X July 16,2021 | Volume9 | Issue20 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

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

DOI: 10.12998 / wijcc.v9.i20.5668

World Journal of
Clinical Cases

World | Clin Cases 2021 July 16; 9(20): 5668-5674

ISSN 2307-8960 (online)

CASE REPORT

Gelfoam embolization for distal, medium vessel injury during
mechanical thrombectomy in acute stroke: A case report

Ji Yun Kang, Kyung Sik Yi, Sang-Hoon Cha, Chi-Hoon Choi, Yook Kim, Jisun Lee, Bum Sang Cho

ORCID number: Ji Yun Kang 0000-
0002-7075-0371; Kyung Sik Yi 0000-
0002-4274-8610; Sang-Hoon Cha
0000-0002-7231-8291; Chi-Hoon Choi
0000-0003-4137-7376; Yook Kim
0000-0003-2162-419X; Jisun Lee
0000-0002-6264-7171; Bum Sang Cho
0000-0002-3006-9207.

Author contributions: Yi KS, Choi
CH and Cha SH performed IA
thrombectomy, conseptualized the
literature and contributed to
manuscript drafting; Kim Y
adviced using embolic material
during the procedure; Kang JY and
Yi KS reviewed the literature and
contributed to manuscript drafting;
Cha SH and Choi CH reviewed the
literature and supervised editing;
Lee J and Cho BS analyzed and
interpreted the imaging findings;
Kang JY and Yi KS were
responsible for the revision of the
manuscript for important
intellectual content; all authors
issued final approval for the
version to be submitted.

Supported by the Research Grant
of the Chungbuk National
University Hospital in 2020.

Informed consent statement:
Written informed consent was
obtained from the patient for
publication of clinical data and

accompanying images.

Conflict-of-interest statement:

Jaishideng®

WJCC | https://www.wjgnet.com

Ji Yun Kang, Kyung Sik Yi, Sang-Hoon Cha, Chi-Hoon Choi, Yook Kim, Jisun Lee, Bum Sang Cho,
Department of Radiology, Chungbuk National University Hospital, Cheongju 28644, South
Korea

Sang-Hoon Cha, Chi-Hoon Choi, Jisun Lee, Bum Sang Cho, College of Medicine and Medical
Research Institute, Chungbuk National University, Cheongju 28644, South Korea

Corresponding author: Kyung Sik Yi, MD, PhD, Clinical Associate Professor, Department of
Radiology, Chungbuk National University Hospital, 776, 1Sunhwan-ro, Seowon-gu, Cheongju
28644, South Korea. yiksyi@gmail.com

Abstract

BACKGROUND

Arterial perforation has inevitably increased as endovascular treatments have
become more common for intracranial large vessel occlusions, and even distal,
medium vessel occlusions. A distal, medium vessel has a tortuous course and
thinner wall compared to large arteries, making it more susceptible to damage.
Here, we review the treatment strategies for arterial perforation during
mechanical thrombectomy, and we report the case of a patient treated with
gelfoam embolization.

CASE SUMMARY

A 63-year-old woman presented to the emergency department with sudden
neurologic symptoms of right hemiparesis and global aphasia. The initial
National Institutes of Health Stroke Scale score was 15. Computed tomography
(CT) and CT angiography revealed hyperacute infarction and emergent arterial
occlusion of the left middle cerebral artery M2-3 portion. During endovascular
mechanical thrombectomy, arterial rupture occurred. The patient’s vital signs
were stable, but delayed angiography showed persistent active bleeding.
Therefore, selective embolization of the injured artery was performed using
gelfoam. Subsequent left vertebral and internal carotid angiography was
performed to confirm hemostasis. A localized subarachnoid hemorrhage (SAH)
was confirmed on a follow-up CT scan. A repeated CT scan after 12 d showed
resolution of the SAH, and rebleeding did not occur.

CONCLUSION
Rescue embolization with gelfoam could be considered an additional option in
distal, medium vessel perforation.
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Core Tip: Arterial perforation has inevitably increased as endovascular treatments have
become more common for intracranial large vessel occlusions, and even for distal,
medium vessel occlusions (DMVOs). Perforation tends to occur particularly with
DMVOs, increases mortality, and lowers the rate of good functional outcomes. The
optimal rescue technique for vessel perforation during mechanical thrombectomy has
not been established. This case report reviews the treatment strategy of rescue
embolization for arterial perforation and presents the case of a patient treated with
gelfoam embolization.

Citation: Kang JY, Yi KS, Cha SH, Choi CH, Kim Y, Lee J, Cho BS. Gelfoam embolization for
distal, medium vessel injury during mechanical thrombectomy in acute stroke: A case report.
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INTRODUCTION

Endovascular treatments for acute ischemic stroke are becoming more common, and
the associated technical complications are also inevitably increasing. Arterial
perforation is one of the most serious procedural complications, with a reported
incidence of 0.6% to 4.9%[1,2]. Perforation tends to occur particularly with distal,
medium vessel occlusions (DMVOs), increases mortality, and lowers the rate of good
functional outcomes|[2]. Arterial perforation may resolve spontaneously without
additional intervention due to hemostasis, but in cases of more severe injury or the
concomitant use of intravenous tissue plasminogen activator (IV-tPA), extravasation
tends to persist. However, the optimal rescue technique for vessel perforation during
mechanical thrombectomy has not been established. Techniques that have been
reported include permanently leaving a microcatheter in place or embolization with
coil or glue. The use of gelfoam embolization for controlling extravasation in cases of
arterial perforation has not been reported previously. Here, we review the treatment
strategies for arterial perforation during mechanical thrombectomy, and we report a
patient case involving gelfoam embolization.

CASE PRESENTATION

Chief complaints
A 63-year-old woman presented to the emergency department with a sudden onset of
right hemiparesis and global aphasia beginning 30 min prior to arrival.

History of present illness
Neurologic examination revealed decreased level of consciousness, right hemiparesis,
aphasia, and a score of 15 on the National Institutes of Health Stroke Scale (NIHSS).

History of past illness
The patient had a history of atrial fibrillation and was taking aspirin, but her pre-
stroke modified Rankin scale score was 0.

Imaging examinations

Brain computed tomography (CT) and CT angiography were performed. The Alberta
stroke program early CT (ASPECT) score was 8 points, and occlusion of the left middle
cerebral artery (MCA) M2-3 segment was demonstrated (Figure 1). Although the
occlusion was in a distal branch of the left MCA, presentation within 6 h and NIHSS
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Figure 1 A 63-year-old woman presented with sudden onset of right hemiparesis and global aphasia (National Institutes of Health Stroke

Scale = 15). A: Initial brain computed tomography (CT) showed subtle decreased cortical densities at the left insula and temporal lobe, and CT ASPECT score was
judged as 8 points; B: CT angiography showed occlusion of the inferior division of the M2-3 segment of the left middle cerebral artery (arrow).

score of 15 were indications for mechanical thrombectomy according to the guidelines
for healthcare professionals from the American Heart Association/ American Stroke
Association[3].

FINAL DIAGNOSIS

CT and CT angiography revealed hyperacute infarction and emergent arterial
occlusion of the left MCA M2-3 portion.

TREATMENT

The patient was treated with intravenous alteplase immediately after the CT scan.
Subsequent intra-arterial mechanical thrombectomy was planned, and written
informed consent to conduct the procedure was obtained from the patient’s family.
The procedure was performed with a transfemoral approach under conscious
sedation. An 8-French balloon guide catheter (Optimo; Tokai Medical Products Inc.,
Kasugai, Japan) was advanced into the left internal carotid artery (ICA), then the tip of
the guiding catheter was localized in the proximal ICA with a continuous flushing
system. Initial cerebral angiography revealed occlusion of the inferior division of the
MCA at the M2-3 segment (Figure 2A and B). A Rebar 18 microcatheter (ev3, Covidien,
Irvine, CA, United States) with a 0.014-inch microguidewire (Synchro 14, Stryker,
Kalamazoo, MI, United States) was advanced in a coaxial fashion through an
intermediate catheter (Catalyst 6, Stryker Neurovascular, Mountain View, CA, United
States) to reach the occluded MCA branch. Advancement of the microcatheter along
the microguidewire was attempted, but some resistance was encountered at the
occlusion point, and the microcatheter was not advanced further. After the tension on
the microcatheter was released, cautious angiography was performed through the
microcatheter. This revealed contrast extravasation at the M3 branch due to vascular
injury (Figure 2C). After 5 min with the microcatheter in place, delayed angiography
confirmed that the active bleeding persisted. Then, a mixture of 1400-2000 pm gelfoam
(EGgel S Plus, Engain, Seongnam, South Korea) with contrast agent and normal saline
was injected for selective embolization. A total of 3 mL of mixture was injected, and
repeat angiography confirmed hemostasis of the vessel (Figure 2D). Subsequent left
vertebral and ICA angiography confirmed hemostasis and leptomeningeal collaterals
via the guiding catheter.

OUTCOME AND FOLLOW-UP

On the day following the procedure, the patient’s NIHSS score decreased to 5, and
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Figure 2 Cerebral angiography and endovascular management. A and B: Initial cerebral angiography revealed occlusion of the inferior division of the
middle cerebral artery at the M2-3 segment (arrow); C: During advancement of the microcatheter, resistance was encountered at the occlusion point, and the tension
of the microcatheter was released. Cautious angiography was performed, revealing extravasation at the M3 branch due to vascular injury; D: Extravasation of
contrast medium persisted in delayed angiography, and embolization was performed using gelfoam (1400-2000 uym). Repeat angiography confirmed hemostasis of
the injured vessel.

repeat brain CT imaging revealed a localized subarachnoid hemorrhage (SAH) at the
left sylvian cistern and cerebral cortical sulci (Figure 3A). A follow-up brain CT 4 days
after the procedure showed some resolution of the SAH, and the infarct had not
increased in size compared to the initial preprocedural MRI. Twelve days after the
procedure, follow-up brain CT imaging revealed complete resolution of the SAH
(Figure 3B). The patient’s recovery progressed well, and she was discharged 2 wk after
admission with an NIHSS score of 1.

DISCUSSION

Since mechanical thrombectomy has been proven superior to intravenous tissue
plasminogen activator (IV-tPA) alone for treating acute stroke with emergent large
vessel occlusion, endovascular treatment has evolved as the standard of care[3]. Since
development of the 3rd generation thrombectomy devices such as Solitaire, Trevo, and
Penumbra 5 Max, the success rate of endovascular treatment has also increased.[4]
However, arterial injury during the endovascular procedure is still an inevitable and
serious complication, and its incidence is reported to be 0.6% to 4.9%[1,2]. Although
mechanical thrombectomy for DMVOs still requires a larger prospective controlled
study, it may be reasonable for the recovery of important functional independence in
selected patients, and it is now emerging as a promising endovascular treatment
frontier with advances in catheter technology[3,5,6]. However, in performing
mechanical thrombectomy of DMVOs, the smaller vessels tend to have a higher risk of
vascular damage than do MCA M1 segments, as they have more tortuous courses and
thinner walls compared to large arteries[2,7].

(49
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Figure 3 Immediate post-procedure and 12-d follow-up brain computed tomography images. A: Immediately after the procedure, subarachnoid
hemorrhage was identified in the left sylvian cistern on brain computed tomography (CT); B: On the follow-up CT 12 d after the procedure, the subarachnoid
hemorrhage was resolved, and a focal low density of infarction was seen in the temporal lobe.

The optimal rescue technique for vessel perforation that occurs during mechanical
thrombectomy has not been established[2]. Depending on the grade of injury, vessel
perforation may resolve spontaneously without additional intervention due to
hemostasis caused by the clot itself. However, in cases of more severe injury or the
concomitant use of IV-tPA, extravasation tends to persist. In these instances,
permanently leaving the microcatheter in place or embolization with coil or glue can
be options for treatment (Figure 4)[8-10]. Among these treatment strategies, rescue
embolization using coils can be easily applied permanently or temporarily. It is better
to occlude both the proximal and distal portions, including the injured point, to
control extravasation through distal collateral flow. In cases with little collateral flow,
extravasation can be controlled with only proximal obstruction, but as in this case, it is
better to evaluate for continuing extravasation due to collateral flow.

Glue embolization using N-butyl-2-cyanoacrylate (NBCA) can also be used for
rescue embolization, but the use of NBCA requires special precautions and significant
expertise to handle, especially for the distal, medium vessels. This is because
embolization-related complications such as reflux of NBCA may hinder accurate
occlusion of the intended site and may affect uninvolved vascular territory, and the
microcatheter may become “glued” to the vessel wall[11]. NBCA was not chosen as an
embolic agent in this case because of the possibility of triggering a secondary event in
an already injured fragile vessel. Rescue embolization was performed using gelfoam
particles to prevent persistent extravasation in this case. To the best of our knowledge,
gelfoam embolization of arterial rupture during mechanical thrombectomy in patients
with acute ischemic stroke has not been reported in the literature to-date. In fact, it is
presumed that gelfoam is not widely used in neurointervention, because it is difficult
to perform delicate procedures selectively occluding the target point, and rebleeding
may occur because it is a temporary occlusive agent lasting about 2 wk[12]. However,
the advantage is that occlusion can be performed in the proximal portion, as in glue
embolization, for cases in which access to the injured point is difficult due to vascular
tortuosity. In addition, it is expected that selective occlusion of the target point can be
achieved by using gelfoam of an appropriate size.

To occlude a ruptured vessel, an appropriate size of gelfoam should be used,
because larger particles occlude too proximally, and smaller particles occlude too far
distally. In general, vessel diameters of the MCA M1 and MCA M2 are 3.1 + 0.4 mm
and 2.4 + 0.4 mm, respectively[13]. In our case, the perforated arterial diameter was
measured as 1.5-1.7 mm. Currently, ready-to-use gelfoam products in sizes ranging
from 150-350 pm to 2000-4000 pm are commercially available, and we used gelfoam of
1400-2000 pm.

The advantage and strength of gelfoam embolization is that gelfoam products are
mixed in a size range that broadly includes the proximal and distal portions of the
injured vessel (Figure 4). Also, it is easy to handle and the incidence of fatal adverse
events is lower than with NBCA glue embolization. However, as mentioned earlier, it
is necessary to selectively occlude the target point while performing delicate
procedures. As gelfoam is an embolic agent that causes temporary occlusion, it is
necessary to check for rebleeding through follow-up CT or CT angiography after
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Coil embolization of both the proximal and Coil embolization of the proximal portion only
distal portions, including the injured point (permanent or temporary)

Glue embolization using N-butyl-2-cyanoacrylate Gelfoam embolization

Figure 4 Treatment strategies for rescue embolization of a distal, medium vessel injury during mechanical thrombectomy. A: Coil
embolization of both the proximal and distal portions, including the injured point; B: Coil embolization of the proximal portion only (permanent or temporary); C: Glue
embolization using N-butyl-2-cyanoacrylate; D: Gelfoam embolization.

gelfoam embolization. For this reason, we performed a follow-up CT in our patient
after about 2 wk, and confirmed that there was no rebleeding.

CONCLUSION

Intracranial vessel perforation during mechanical thrombectomy in acute ischemic
stroke is a rare complication that can have a fatal outcome if not correctly managed.
Rescue embolization with coils or glue is effective to deal with the arterial perforation.
However, when the injured point cannot be covered due to vascular tortuosity in
distal, medium vessel perforation, gelfoam embolization could be considered an
additional option in the arsenal of neurointerventional methods.
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