?_l turnitin Similarity Report ID. 0id:30123:33719295

PAPER NAME AUTHOR

WJCC-11-1992.pdf Nurussyariah Hammado
WORD COUNT CHARACTER COUNT

6731 Words 38498 Characters

PAGE COUNT FILE SIZE

16 Pages 5.0MB

SUBMISSION DATE REPORT DATE

Apr7,2023 9:28 PM GMT+8 Apr 7,2023 9:29 PM GMT+8

® 10% Overall Similarity
The combined total of all matches, including overlapping sources, for each database.

* 7% Internet database « Crossref database

» Crossref Posted Content database

® Excluded from Similarity Report

* Publications database » Submitted Works database
« Bibliographic material * Quoted material
« Cited material « Small Matches (Less then 10 words)

Manually excluded sources

Summary



Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 11 Number 9 March 26, 2023

REVIEW

1888  Endoscopic transluminal drainage and necrosectomy for infected necrotizing pancreatitis: Progress and
challenges

Zeng Y, Yang J, Zhang JW

MINIREVIEWS

1903  Functional role of frontal electroencephalogram alpha asymmetry in the resting state in patients with
depression: A review

Xie YH, Zhang YM, Fan FF, Song XY, Liu L

1918 COVID-19 related liver injuries in pregnancy

Sekulovski M, Bogdanova-Petrova S, Peshevska-Sekulovska M, Velikova T, Georgiev T

Q30 Examined lymph node count for gastric cancer patients after curative surgery

Zeng Y, Chen LC, Ye ZS, Deng JY

1939 Qaparoscopic common bile duct exploration to treat choledocholithiasis in situs inversus patients: A
technical review

Chiu BY, Chuang SH, Chuang SC, Kuo KK

1951 Qirway ultrasound for patients anticipated to have a difficult airway: Perspective for personalized
medicine

Nakazawa H, Uzawa K, Tokumine J, Lefor AK, Motoyasu A, Yorozu T

ORIGINAL ARTICLE

Observational Study

1963  Clinicopathological features and expression of regulatory mechanism of the Wnt signaling pathway in
colorectal sessile serrated adenomas/ polyps with different syndrome types

Qiao D, Liu XY, Zheng L, Zhang YL, Que RY, Ge BJ, Cao HY, Dai YC

Randomized Controlled Trial
1974  Effects of individual shock wave therapy vs celecoxib on hip pain caused by femoral head necrosis

Zhu JY, Yan J, Xiao J, Jia HG, Liang HJ, Xing GY

CASE REPORT
1985  Very low calorie ketogenic diet and common rheumatic disorders: A case report

Rondanelli M, Patelli Z, Gasparri C, Mansueto F, Ferraris C, Nichetti M, Alalwan TA, Sajoux I, Maugeri R, Perna S

1992  Delayed versus immediate intervention of ruptured brain arteriovenous malformations: A case report

Bintang AK, Bahar A, Akbar M, Soraya GV, Gunawan A, Hammado N, Rachman ME, Ulhaq ZS

WJCC | https://www.wjgnet.com I March 26,2023 | Volumell | Issue9 |

Jaishideng®



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 11 Number 9 March 26, 2023

2002

2009

2015

2021

2029

2036

2043

2051

2060

2067

2074

2084

Children with infectious pneumonia caused by Ralstonia insidiosa: A case report

Lin SZ, Qian MJ, Wang YW, Chen QD, Wang WQ, Li JY, Yang RT, Wang XY, Mu CY, Jiang K

Transient ischemic attack induced by pulmonary arteriovenous fistula in a child: A case report

Zheng J, Wu QY, Zeng X, Zhang DF

Motor cortex transcranial magnetic stimulation to reduce intractable postherpetic neuralgia with poor
response to other threapies: Report of two cases

Wang H, Hu YZ, Che XW, Yu L

Small bowel adenocarcinoma in neoterminal ileum in setting of stricturing Crohn’s disease: A case report
and review of literature

Karthikeyan S, Shen J, Keyashian K, Gubatan J

Novel combined endoscopic and laparoscopic surgery for advanced T2 gastric cancer: Two case reports

Dai JH, Qian F, Chen L, Xu SL, Feng XF, Wu HB, Chen Y, Peng ZH, Yu PW, Peng GY

Acromicric dysplasia caused by a mutation of fibrillin 1 in a family: A case report

Shen R, Feng JH, Yang SP

Ultrasound-guided intra-articular corticosteroid injection in a patient with manubriosternal joint
involvement of ankylosing spondylitis: A case report

Choi MH, Yoon 1Y, Kim WJ

Qranulomatous prostatitis after bacille Calmette-Guérin instillation resembles prostate carcinoma: A case

report and review of the literature

Yao Y, Ji JJ, Wang HY, Sun LJ, Zhang GM

Unusual capitate fracture with dorsal shearing pattern and concomitant carpometacarpal dislocation with
a 6-year follow-up: A case report

Lai CC, Fang HW, Chang CH, Pao JL, Chang CC, Chen YJ

Live births from in vitro fertilization-embryo transfer following the administration of gonadotropin-
releasing hormone agonist without gonadotropins: Two case reports

Li M, Su P, Zhou LM

Spontaneous conus infarction with "snake-eye appearance" on magnetic resonance imaging: A case report
and literature review

Zhang QY, Xu LY, Wang ML, Cao H, Ji XF

@ransseptal approach for catheter ablation of left-sided accessory pathways in children with Marfan

syndrome: A case report

Dong ZY, Shao W, Yuan Y, Lin L, Yu X, Cui L, Zhen Z, Gao L

JBaishideng®

2091  Occipital artery bypass importance in unsuitable superficial temporal artery: Two case reports
Hong JH, Jung SC, Ryu HS, Kim TS, Joo SP
WJCC | https://www.wjgnet.com I March 26,2023 | Volumell | Issue9



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 11 Number 9 March 26, 2023

2098

2104

2110

Anesthetic management of a patient with preoperative R-on-T phenomenon undergoing laparoscopic-
assisted sigmoid colon resection: A case report

Li XX, Yao YF, Tan HY

Pembrolizumab combined with axitinib in the treatment of skin metastasis of renal clear cell carcinoma to
nasal ala: A case report

Dong S, Xu YC, Zhang YC, Xia JX, Mou Y

Successful treatment of a rare subcutaneous emphysema after a blow-out fracture surgery using needle
aspiration: A case report

Nam HJ, Wee SY

2116

@119

LETTER TO THE EDITOR

Are biopsies during endoscopic ultrasonography necessary for a suspected esophageal leiomyoma? Is
laparoscopy always feasible?

Beji H, Chtourou MF, Zribi S, Kallel Y, Bouassida M, Touinsi H

Vaginal microbes confounders and implications on women's health

Nori W, H-Hameed B

JBaishideng®

WJCC | https://www.wjgnet.com I March 26,2023 | Volumell | Issue9



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 11 Number 9 March 26, 2023

ABOUT COVER

ditorial Board Member of World Journal of Clinical Cases, Marilia Carabotti, MD, PhD, Academic Research,
edical-Surgical Department of Clinical Sciences and Translational Medicine, University Sapienza Rome, Rome
00189, Italy. mariliacarabotti@gmail.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 abstracted and indexegl Science Citation Index Expanded (SCIE, also known as SciSearch®),
Journal Citation Reports/Science Edition, Current Contents®/Clinical Medicine, PubMed, PubMed Central,
Scopus, Reference Citation Analysis, China National Knowlggee Infrastructure, China Science and Technology
Journal Database, and Superstar Journals Database. The 2022%£dition of Journal Citation Reports® cites the 2021
impact factor (IF) for WJCC as 1.534; IF without journal self cites: 1.491; 5-year IF: 1.599; Journal Citation Indicator:
0.28; Ranking: 135 among 172 journals in medicine, general and internal; and Quartile category: Q4. The WJCC's
CiteScore for 2021 is 1.2 and Scopus CiteScore rank 2021: General Medicine is 443/826.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Y7 Yuan; Production Department Director: Xiang I.i; Editorial Office Director: Jin-Iei Wang.

EAME OF JOURNAL INSTRUCTIONS TO AUTHORS
World Journal of Clinical Cases https:/ /www.wignet.com/bpg/gerinfo/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.wjgnet.com/bpg/gerinfo/240
FREQUENCY 6UBLICATION ETHICS
Thrice Monthly tps:/ /www.wjgnet.com/bpg/Gerlnfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja | https://www.wignet.com/bpg/gerinfo/208
Hyeon Ku

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
March 26, 2023 https://www.wjgnet.com/bpg/Gerlnfo/239
COPEHT ONLINE SUBMISSION

© 20 ishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2023 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160easanton, CA 94566, USA

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

Bishidenge WVJCC | https://www.wjgnet.com IX March 26,2023 | Volumel1l | Issue9 |


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

é) g World Journal of
Clinical Cases

Submit a Manuscript: https:/ /www.f6publishing.com World | Clin Cases 2023 March 26; 11(9): 1992-2001

DOI: 10.12998 / wijcc.v11.19.1992 ISSN 2307-8960 (online)

CASE REPORT

Delayed versus immediate intervention of ruptured brain
arteriovenous malformations: A case report

Andi Kurnia Bintang, Ashari Bahar, Muhammad Akbar, Gita Vita Soraya, Anthony Gunawan, Nurussyariah
Hammado, Mochammad Erwin Rachman, Zulvikar Syambani Ulhaq

Specialty type: Neurosciences Andi Kurnia Bintang, Ashari Bahar, Muhammad Akbar, Gita Vita Soraya, Anthony Gunawan,
Nurussyariah Hammado, Mochammad Erwin Rachman, Department of Neurology, Hasanuddin

Provenance and peer review: University, Makassar 90245, Indonesia

Unsolicited article; Externally peer @

reviewed. ita Vita Soraya, Department of Biochemistry, Faculty of Medicine, Hasanuddin University,

Makassar 90245, Indonesia
Peer-review model: Single blind

°e Nurussyariah Hammado, Faculty of Health and Sport Science, State University of Makassar,
er-review report’s scientific Makassar 90222, Indonesia
quality classification
Mochammad Erwin Rachman, Faculty of Medicine, Muslim University of Indonesia, Makassar
érade A (Excellent): 0 90231, Ind .
rade B (Very good): 0 - ndonesta

Grade C (Good): C, C
Grade D (Fair): 0
Grade E (Poor): 0

Zulvikar Syambani Ulhaqg, Research Center for Preclinical and Clinical Medicine, National
Research and Innovation Agency Republic of Indonesia, Cibinong 16911, Indonesia

Zulvikar Syambani Ulhaq, Laboratory of Developmental Disorders and Toxicology, Kyushu

P-Reviewer: Kumar S, India; Sidoti University, Fukuoka 8190395, Japan
A

Zulvikar Syambani Ulhaq, Department of Biomedical Science, Faculty of Medicine and Health

Received: October 7, 2022 Sciences, Maulana Malik Ibrahim State Islamic University, Malang 65144, Indonesia

Peer-review started: October 7,

2022 Corresponding author: Ashari Bahar, MD, Consultant Physician-Scientist, Department of
First decision: November 22,2022  Neurology, Hasanuddin University, JI. Perintis Kemerdekaan No.KM.10, Makassar 90245,
vised: December 7, 2022 Indonesia. asharibahar@med.unhas.ac.id
éﬁcepted: February 22, 2023

Article in press: February 22, 2023
Published online: March 26, 2023 Abstract
BACKGROUND

Brain arteriovenous malformations (bAVMs) remains one of the most prevalent
causes of intracranial hemorrhage and stroke-like syndromes in the young adult
population. Although it has been agreed upon that definitive treatment using
either single or multi-modal approach is warranted for successful bAVM mana-
gement, much debate still revolves regarding the optimal timing of definitive
treatment.

CASE SUMMARY
In this report, we present a case of delayed, definitive endovascular treatment for
ruptured bAVM in a 21-year-old female, 3 mo post-ictus. The bAVM, with a left
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pericallosal feeding artery and cortical draining veins, was successfully obliterated through
embolization using the Onyx 18. On follow-up the patient has recommenced her daily activities
and experiences only mild occasional headaches with mild motor deficits. The report leads to our
review on an important issue regarding the optimal timing of ruptured bAVM definitive mana-
gement and bring forward the current evidence available on delayed vs immediate definitive
bAVM intervention. We also highlight current issues that need to be addressed for clearer
guidelines on definitive therapy initiation.

CONCLUSION

Current treatment paradigms of ruptured bAVM remains elusive, with substantial heterogeneity
in the current literature. A consensus on the definition of “acute” vs “delayed”, management goal,
follow-up length and outcome parameters are required to support formation of a clear paradigm.

Key Words: Brain arteriovenous malformation; Ruptured brain arteriovenous malformation; Definitive
intervention; Endovascular treatment; Case report

ﬁne Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In this case report, we present an example of successful delayed management of a ruptured brain
arteriovenous malformation (bAVM) in a young female. The case is followed by an updated review
regarding current “delayed” and “immediate” definitive interventions for bAVMs and problems associated
with the current data on the effectivity of these paradigms.

Citation: Bintang AK, Bahar A, Akbar M, Soraya GV, Gunawan A, Hammado Tﬁachman ME, Ulhaq ZS.
Delayed versus immediate intervention of ruptured brain arteriovenous malformations®X case report. World J Clin
Cases 2023; 11(9): 1992-2001

URL: https://www.wjgnet.com/2307-8960/full/v11/i9/1992.htm

DOI: https://dx.doi.org/10.12998/wjcc.v11.i9.1992

INTRODUCTION

Brain arteriovenous malformations (bAVMs) continue to be one of the most prevalent causes of
intracranial hemorrhage and stroke-like syndromes in the young adult population. It is defined as an
anomalous network or nidus occurring within the brain parenchyma, in which a high-flow shunt or
bypass occurs between the feeding artery to the veins. A large majority of bAVMs manifest as
intracranial hemorrhage as the presenting symptom, due to rupture of the malformation. Hemorrhagic
bAVMs have been shown to result in a morbidity rate of 30%-50% and mortality rate of 10%-30%[1].
Additionally, hemorrhagic bAVMs have a re-rupture risk of more than 4.8% per year[2,3].

Definitive treatment of bAVMs consist of three main modalities, namely endovascular embolization,
stereotactic radiotherapy, and microsurgical resection or extirpation of the malformation, with the goal
of complete nidus obliteration and minimized hemorrhage recurrence. Although it has been agreed
upon that definitive treatment using either single or multi-modal approach is warranted for successful
bAVM management, much debate still revolves regarding the optimal timing of definitive treatment.

Some indications warrant immediate definitive treatment, such as massive hemorrhage that implies a
life-threatening mass effect, rapid neurological deterioration, or the presence of high-risk aneurysms, in
which surgical evacuation can be performed in conjunction with definitive resection of small, superficial
bAVMs. However, other cases may fall into the category of gray areas for immediate treatment. In fact,
many interventionists and surgeons prefer delayed definitive treatment, when possible, due to easier
visualization and high success rates. The current guideline on the management of bAVMs has acknow-
ledged the lack of evidence to direct decisions in this setting[2], although some reports have suggested
an ideal interval of 2-6 wk from rupture for removal of the bAVM[2,4,5], and that immediate removal
may be associated with larger mortality and morbidity risk[5]. Unfortunately, more data is needed to
prove either the benefits or disadvantages of both approaches.

Here we present a case report of a successful, delayed, exclusively endovascular management in a
young, 21-year-old female with a ruptured bAVM of 3 mo onset. We then emphasize on this highly
debatable topic with an updated literature review on the current evidence regarding outcomes of
definitive treatment using either of the three modalities.
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CASE PRESENTATION

Chief complaints

A 21-year-old female presented to Dr. Wahidin Sudirohusodo General Hospital, Makassar, Indonesia, in
September 2021 with a chief complaint of weakness on the right side of her body, in addition to right-
sided hypoesthesia and occasional headaches.

History of present illness

The complaints were first experienced 3 mo prior, with sudden onset, while the patient was performing
her daily activities as a college student. She also recalled other symptoms upon onset, such as headache,
transient vision loss, slurred speech, and vomiting. At the time, she experienced a brief period of loss of
consciousness and was treated conservatively at her local health care center due to lack of imaging
modalities.

History of past illness
The patient had no prior history of trauma, infection, hypertension, diabetes, or stroke.

Personal and family history
The patient had no significant personal or family history to disclose.

Physical examination

On presentation at our center, her vital signs were normal. The neurological bedside examination
revealed a GCS score of 15, no meningeal signs, and good cognitive function. Her cranial nerve
assessment was within normal limits. The motor strength assessment showed weakness on the right
side with a strength score of 4 on the right upper and lower extremities. The right extremities also
showed increased tone and physiologic reflexes. No pathologic reflexes were observed. The exam also
showed right sided hypoesthesia. Autonomic function was within normal limits.

Laboratory examinations
Laboratory tests, chest X-rays, and electrocardiography exams showed no abnormal findings.

Imaging examinations

The first imaging examination was a non-contrast head computed tomography (CT) scan performed a
few days after the onset, at the patient’s regional hospital. The exam revealed an intracerebral
hematoma of the left cerebral hemisphere (Figure 1). Due to the rise in COVID-19 cases at the time, her
referral to Dr. Wahidin Sudirohusodo General Hospital for further investigation and definitive therapy
was delayed based on her family’s decision, and she was given conservative treatment.

A head CT angiography (Figure 2) was performed approximately 2 mo after onset, revealing the
presence of an arteriovenous malformation (AVM) on the left frontal lobe with a feeding artery from the
left anterior cerebral artery, draining into the superior sagittal sinus.

We performed a digital subtraction angiography (DSA) on the patient a few days after her admission
in our center (Figure 3). The DSA confirmed that the bAVM fed off the left pericallosal artery, with two
draining veins, one towards the cortical vein while the other has undergone stenosis. We graded the
AVM as a Spetzler-Martin Grade II AVM.

FINAL DIAGNOSIS

Based on the clinical findings, the patient was diagnosed with bAVM.

TREATMENT

The patient was subjected to a definitive therapy of embolization on the left pericallosal artery using the
Onyx 18 until the nidus and draining vein can no longer be visualized (Figure 4). The patient was
tolerant of the whole procedure, and no additional deficits were experienced throughout her care, and
was discharged from the hospital a few days following embolization.

OUTCOME AND FOLLOW-UP

The patient returned 3 mo after the procedure for a follow-up visit to the Neurology Outpatient Clinic
of Dr. Wahidin Sudirohusodo General Hospital. Her follow-up CT-scan revealed encephalomalacia of
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Figure 1 Head non-contrast computed tomography scan on onset (3 mo prior to presentation at our center), revealing extensive
intracerebral hematoma of the left cerebral hemisphere.
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Figure 2 Subsequent head computed tomography angiography was performed 2 mo after onset, revealing the brain arteriovenous
malformation, with a feeding artery from the left anterior cerebral artery, draining into the superior sagittal sinus.

the parasagittal region at the left frontal and parietal lobes with mild dilatation of the left lateral
ventricle (Figure 5). And to date, approximately 1 year after the procedure, the patient has experienced
no rebleeding. She currently lives with minor motor deficit resulting in abnormal gait, and experiences
occasional headaches which are manageable with over-the-counter therapy (Glasgow Outcome Scale
Score = 2).

Bainnidenge WICC | https://www.wjgnet.com 1995 March 26,2023 | Volumell | Issue9 |



Kurnia A et al. Intervention of ruptured brain arteriovenous malformations

/€

-~
N g
®
)
N 1‘
ey g
ey e 4
5ty y
. ,‘ - l

DOI: 10.12998/wjcc.v11.i9.1992 Copyright ©The Author(s) 2023.

Figure 3 Digital subtraction angiography results of the patient. The digital subtraction angiography image revealed the presence of an arteriovenous

malformation (red arr
phase anterior-poster
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tﬁeding off the left pericallosal artery (blue arrow) and draining towards the cortical vein and a stenotic vein (yellow arrow). A: Late arterial
i

w; B: Late arterial phase, lateral view; C: Late venous phase, antero-posterior view; D: Late venous phase, lateral view.

DISCUSSION

The case we presented is one of the many ruptured bAVM cases encountered in our center that was
successfully managed using delayed definitive treatment. The 21-year-old female experienced an
intracerebral hematoma due to the bAVM rupture, leading to neurological deficits in the form of right-
sided weakness and hypoesthesia. The bAVM was visualized on CT-angiography, then gold-standard
DSA and definitive endovascular treatment was performed 3 mo after the rupture. The bAVM was
treated successfully and the patient was able to recommence her daily activities.

In this instance, the delay to definitive investigations and therapy was coincidental, due to the high
wave of the COVID-19 pandemic. But on many occasions, the delay is more deliberate, with interven-
tionists arguing against immediate definitive intervention due to difficulties associated with vascular
visualization during acute stages of hematoma. Despite the ongoing approach of either delayed or
immediate treatment, there still is insufficient evidence to provide definite recommendations.

In this section, we present the current evidence regarding immediate and delayed treatment of
bAVMs. Whilst there is currently a lack of studies comparing the two paradigm approaches, we have
summarized individual studies looking at either of the two approaches when feasible, with results
summarized in Table 1[6-15]. Traditionally, indications for emergency or immediate intervention of
ruptured bAVMs include patients with life-threatening hematoma and its associated mass effects,
deteriorating neurological status, and the presence of aneurysms[5,8]. In a state of emergency described
above, there is no ambiguity, and the decision for immediate evacuation or decompressive craniectomy
is clear. In conjunction with the emergency evacuation, extirpation of small superficial bAVMs is
typically performed. The question that remains is whether immediate resection or obliteration of the
bAVM is more beneficial in patients that do not have any life-threatening indications. Some experts
have stated that acute definitive management is required for a good outcome, arguing that treatment
delay require patients to recover twice, both from the hemorrhage and from the subsequent definitive
intervention[16]. Some centers have argued that early surgery can achieve better rebleeding protection,
reduce length-of-stay, and allow earlier initiation of rehabilitation.

On the other hand, arguments supporting delayed definitive treatment state that surgical
management of bAVMs should be performed following recovery of the brain from injury and to wait
for stabilization of the patient’s general condition. A highly variable rest period of 1-6 wk between
hemorrhage and definitive treatment is generally advocated in several literatures[4,15,17]. There are
several other issues associated with acute interventions such as secondary edema and challenging
visualization of compressed vessels, and therefore, delaying the intervention allows edema reduction
that is most pronounced in the early days post hemorrhage[5]. There are also concerning observations
regarding the hazardous consequences of early intervention, that have led to preventable neurological
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Table 1 Summary of the current evidence on delayed versus immediate treatment of ruptured brain arteriovenous malformations

bAVM . a—
. . Modality of definitive Number of Follow-up
Ref. Time from ictus (rupture) type and . Age Outcome . Result
treatments subjects period
SMG
Bartolomeo et 48 h;>48h -1V Surgery; multimodal 25 Mean age 38 mRS score 3moand1 Surgery after rest period is better, but early surgery seems
al[6], 2021 evacuation of hematoma and 45.55 yr reasonable for young patients
Mansur et al 48 h;>48 h -1V Targeted embolization; 32 acute; 284 Mean age of Change in mRS score and Mean 3.2+ Delayed curative treatment preferred. Acute targeted
[7], 2021 surgery; combination of non-acute acute: 32;non  clinical outcome/re-rupture 14yr embolization warranted for weak points
delayed therapy; observation acute: 284
Beecher et al Delayed only: Minimal 4 wk ~ N/A Radiation; surgery; 102 N/A Time to treatment failure (re-  Median 248 6 (5.8%) new hemorrhage. Authors in support of delaying
[8], 2017 post-hemorrhage embolization hemorrhage or neurological d treatment for at least weeks to allow for neurologic
decline) improvement prior to intervention
Bir et al[9], <24 h;24-48 h; > 48 h -1V Embolization; GK SRS; 78 Median age 45 Mean mRS grading Mean mo Significant difference in mean mRS: Group < 24h vs > 48h (
2016 microsurgical resection 4517 (1- P =0.01); Group 24-48 h vs > 48 h (P = 0.03)
223)
Todnem et al Immediate embolization -1V Embolization and SRS 16 Mean age 46.63 mRS score 454 2143  Improvement of mRS score and no recurrent hemorrhage
[10], 2019 (time not defined) followed combination yr mo
by delayed GK-SRS
van Rooijetal  Acute phase: Within10 d of ~ N/A Embolization with either coils 23 Mean age 42 yr  Obliteration status; 21 mo mean 1 death (following surgical evacuation of frontal
[11], 2012 ictus or Onyx hemorrhage recurrence; hematoma); 13 patients had complete obliteration; No new
mortality hemorrhage
Andreou etal ~ Median 2 wk after ictus Micro- Embolization 25 N/A Procedure-related complic- 6 mo 3 complications; 22 complete obliterations; 2 recurrences
[12], 2008 (range 1-28 wk) AVM; ations; obliteration status; re-
SMG N/A hemorrhage
Stemer et al Acute phaseMedian 4 d after I-VI Embolization (Onyx only) 21 Mean age 38 yr  Procedure-related complic- 7.5 mo 2 asymptomatic complications; 0 new hemorrhage; 7
[13], 2013 ictus(Range 8-75) ations; obliteration status; re-  mean complete obliterations after the first procedure; mean GOS
hemorrhage; GOS improvement from 4.0 on presentation to 4.4 after first
procedure
Pavesi et al Acute phase (within 6 d of I-I Radical AVM surgical removal 27 Mean age 41.3  GOS; rehemorrhage; mortality 22 mo mean 85% favorable functional outcome (GOS: good recovery -
[14], 2009 ictus) + hematoma evacuation yr moderate disability); 2 re-hemorrhages; 7.4% mortality
Kuhmonenet  Acute phase (within 4 d of 1-v Craniotomy and extirpation; 49 Mean age 32.8  GOS; mortality 2-3 mo @ore than half of the patients had a good functional

all[15], 2005

ictus)

ventricular drainage;
embolization

outcome; Mortality 12.2 %

bAVM: Brain arteriovenous malformation; GOS: Glasgow outcome scale; GK-SRS: Gamma-knife stereotactic radiation surgery; SMG: Spletzer-Martin Grade.
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deficits[5]. And finally, several unique conditions may place the patient as a candidate for delayed
definitive treatment, such as bAVMs in pregnancy that typically require delay of intervention until post-

gestation[18].
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Figure 4 Digital subtraction angiography images before and after the embolization procedure on the brain arteriovenous malformation at
approximately 3 mo post-ictus. The embolization procedure was performed on the left pericallosal artery using the Onyx 18 until the nidus and draining vein
can no longer be visualized. A: The nidus, before embolization (red arrow) on antero-posterior (top) and lateral (bottom) view of arterial phase; B: Complete
obliteration of the nidus after embolization on the arterial phase, antero-posterior (top) and lateral (bottom) view; C: The onyx cast visible through fluoroscopy, on
antero-posterior (top) and lateral (bottom) view, indicated with blue arrow.

DOI: 10.12998/wjcc.v11.i9.1992 Copyright ©The Author(s) 2023.

Figure 5 Follow-up computed tomography-scan revealed encephalomalacia of the parasagittal region at the left frontal and parietal lobes
with mild dilatation of the left lateral ventricle. A hyperdense blooming artefact is visualized due to the Onyx cast.

Despite the ongoing debate of early vs delayed definitive bAVM management, there remains a lack of
studies comparing the two approaches and its outcome, especially those performed in a single cohort.
The spontaneous supratentorial lobar intracerebral hematomas trial has demonstrated that relative to
early surgery, delayed hematoma surgery leads to deterioration. However, its sample population did
not include those with hematoma due to AVM associated bleeding[19].

In order to pave the way for more definitive recommendations on the management of AVM ruptures,
we propose that several urgent matters need to be addressed. Firstly, a clear consensus on the definition
of immediate and delayed definitive treatment in bAVM management is urgently needed. In other
words, when is a procedure considered immediate and when is it considered delayed? Most of the
included studies in this report had varying time frames of patient inclusion. Additionally, a systematic

WJCC | https://www.wjgnet.com 1998 March 26,2023 | Volumel1l | Issue9 |

Jaishideng®



Jaishideng®

Kurnia A ef al. Intervention of ruptured brain arteriovenous malformations

approach to this topic is still hindered by the complexity of the management of bAVMs. Until today,
intervention of ruptured bAVM is highly multidisciplinary, varies on a case-by-case basis, and is highly
dependent on the clinical status, the size and location of the bAVM and the feeding-drainage pattern.
This leads to the large heterogeneity in the literature of bAVM investigations. Current clinical trial
bAVM is highly limited, with the largest known trial only focusing on unruptured bAVM
Randomized Trial of Unruptured Brain AVMs or the ARUBA trial)[20]. Even so, the trial continues to be
criticized due to methodological deficiences[21], only further emphasizing the complexity of bAVM
management and investigations into the management.

Outcomes of treatment success also needs to be more strictly defined. Commonly measured outcomes
include nidus obliteration (which requires additional radiographic evidence in the follow-up period),
hemorrhage recurrence, functional status or neurological sequelae, and mortality. A consensus on
defined parameters, in addition to a pre-defined length of follow-up will greatly assist in the
acquirement of homogenous data that is urgently needed to answer the current questions in regard to
which time approach is more superior, with an end goal of a clear treatment paradigm for ruptured
bAVM.

Recurrent hemorrhage itself is an important issue in bAVM management, and was shown to occur at
an annual rate of 33% for males and 10% for females[22]. Beecher et al[8] identified obesity as the main
predictor of AVM re-bleeding (P = 0.048). Meanwhile studies focusing on early intervention has
identified age as a factor that significantly affects outcome[15]. While it remains unclear whether late or
immediate approaches differ in re-hemorrhage rates, early intervention studies have claimed that the
approach minimizes complications from delayed venous occlusion and is more efficient as it does not
require multiple anesthetics or hospital admissions.

The decision to delay treatment may be supported by the difficulties associated with performing
gold-standard angiography in the hyperacute phase. To illustrate, in a cohort described by Andreou et al
[12], of all 25 patients with acute presentation of micro-bAVM ruputure, only 17 was diagnostic of the
AVM. In the acute phase, cerebral lumens undergo compression or destruction due to the surrounding
hematoma. Additionally, patients may also experience vascular thrombosis or spasm, further
complicating clear visualization of the lesion. Some other reasons include delayed cross-institutional
referral, need for additional diagnostic imaging, patient preference, or pregnancy][8].

A recent retrospective study has shown that delayed conclusive treatment yields more favorable
functional outcome[6], and that both approaches are influenced by different factors, wherein early
intervention is influenced by the ICH score, while the delayed intervention is influenced by the bAVM
microarchitecture as defined by the Spetzler-Martin grades. In said study, the mortality rate between the
early and delayed group was also significantly different, although this should be interpreted with
caution, due to the higher likelihood of high-risk emergency comorbidities accompanying cases of early
treatment. Another recent study comparing delayed vs acute approaches showed that delayed treatment
had significantly higher nidus obliteration rates and were less likely to require multiple treatments[7].
No significant difference was observed in the re-rup rate or mortality. Interestingly, the study stated
that in patients with the acute targeted approach, it'S#fot the acute timing itself rather than the targeted
approach that provided a protective effect on the acutely managed patients.

Although this review has focused mainly on the timing of treatment, there has been some interesting
development of molecular investigations into bAVM pathomechanism using high-throughput next-
generation sequencing and pathway analysis, which may have future implications in the future person-
alized management of bAVM[23,24]. An example is the recent discovery on the importance of TGF- p
signaling in bAVM pathogenesis[24,25]. In the future, as more exploration into bAVM mechanism will
be needed to improve personalized management of bAVM.

To our knowledge, this is the first review to summarize the current literature on the topic of delayed
vs immediate definitive intervention for ruptured bAVMs. Clearly, unless a consensus is reached on the
questions raised above, heterogeneity will continue to exist, and a clear paradigm on the timing of
definitive treatment of bAVM will continue to be delayed.

CONCLUSION

In this case report and review, we illustrate a common scenario of a delayed approach to bAVM
definitive treatment using an endovascular approach. The current treatment paradigm of ruptured
bAVM remains elusive, with many interventionists favoring either a delayed or acute treatment
approach. There is substantial heterogeneity in the current literature, rendering it highly difficult to
determine which of the following time-based approach is more superior. We believe that a consensus on
the definition of acute vs delayed, the goal of management in ruptured bAVM, the follow-up length and
outcome parameters need to be determined in order to acquire homogenous data that can support the
formation of a clear treatment paradigm.
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