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ABSTRACT 

BACKGROUND 

Carotid endarterectomy (CEA) is a widely used surgical procedure to prevent stroke in 

patients with carotid artery stenosis. Dextran, an antithrombotic agent with antihemostatic 

properties, has been proposed as an adjunctive therapy to reduce thromboembolic 

complications during CEA. However, its effectiveness and safety remain controversial. 

This systematic review and meta-analysis aim to assess the incidence of thromboembolic 

and haemorrhagic complications in patients undergoing CEA with dextran administration. 

MATERIALS AND METHODS 

 

A systematic search was conducted in MEDLINE, Scopus, and Web of Science for studies 

evaluating the postoperative effects of dextran in CEA patients. Random-effects meta-

analysis was performed to estimate the pooled incidence of adverse events, and 

heterogeneity was assessed through meta-regression analysis. The quality of the included 

studies was evaluated using the National Heart, Lung, and Blood Institute (NHLBI) Study 

Quality Assessment Tool for observational studies and the Cochrane Risk of Bias 2 tool 

for randomized controlled trials (RCTs). 

RESULTS 

 

Ten studies, including a total of 149,540 patients, met the inclusion criteria. Of these, nine 

were observational cohort studies (six retrospective and three prospective), while one was 

an RCT. The meta-analytical incidence of stroke following CEA with dextran was 0.7% 

(95% CI: 0.3%–1.1%), with moderate heterogeneity (I² = 50.79%, p = 0.002). Meta- 

regression analysis indicated that geographic region significantly contributed to 

heterogeneity (p = 0.010), while other clinical covariates, such as diabetes, hypertension, 



and coronary artery disease, were not associated with significant variations in outcomes. 

Dextran was primarily administered selectively to high-risk patients, with variations in 

dosing protocols across studies. 

CONCLUSION 

 

The use of dextran in CEA was associated with a low incidence of thromboembolic 

events. However, some heterogeneity among studies highlights the need for further large- 

scale RCTs to clarify its efficacy and safety. Given the potential risks of dextran, 

including haemorrhage and renal complications, individualized patient selection and 

standardized administration protocols are recommended. 



INTRODUCTION 

 

Carotid endarterectomy (CEA) is a surgical procedure commonly performed to reduce the 

risk of complications such as stroke or transient ischaemic attack (TIA), which typically 

result from carotid artery stenosis. The procedure involves opening the blood vessel, after  

which the surgeon removes the plaque responsible for stenosis of the artery. 

Thromboembolic stroke is a major cause of morbidity and mortality in patients following 

CEA. The usage of transcranial Doppler monitoring (TCD), followed by dextran 

administration, has been shown to reduce embolization rates. 1 

In medical practice, various adjuncts are used as supplements to anticoagulant therapy, 

such as polygeline (acting as plasma substitutes with anticoagulant properties),2 gelatin- 

based colloid solutions (preventing clot formation)3 , and pentastarch or hydroxyethyl 

starch (plasma expanders with mild antithrombotic effects)4, 5. 

The most commonly used, dextran, a complex branched glucan, has demonstrated 

antihemostatic properties, including the inhibition of platelet adhesion and aggregation, 

interference with fibrin polymerization, inhibition of erythrocyte aggregation, reduction 

of blood viscosity, and enhancement of fibrinolysis. Consequently, it has been theorized 

to lower the risk of complications associated with CEA and has traditionally been used, 

although the extent of its usage varies amongst surgeons. 1, 6 

As a supportive treatment, dextran is used in combination with other anticoagulants. Its 

simultaneous use with heparin or low molecular weight heparin may enhance the 

anticoagulant effect of both by inhibiting platelet aggregation and prolonging clotting 

times. Dextran interacts with vitamin K antagonists and direct oral anticoagulants, 

amplifying their anticoagulant action. Dextran may also amplify the antiplatelet effect of 



aspirin. Using dextran during thrombolytics increased risk of hemorrhage. Concurrent use 

is avoided unless absolutely required. 

Numerous reports have documented complications associated with dextran use, including 

haemorrhage, volume overload, allergic reactions, anaphylactic shock, 

thrombocytopenia, acute renal failure and haemodilution. 7-9 

Hence, the impact of using dextran as an adjunct in CEA requires further investigation, 

as guidelines are not well established. The goal of this systematic review is to provide 

greater insight into the benefits and risks of dextran use in CEA. 

MATERIALS AND METHODS 

 

This systematic review was conducted in accordance with the Preferred Reporting Items 

for a Systematic Review and Meta-analysis (PRISMA) Statement and the AMSTAR -2 

critical appraisal tool 10, 11. Ethical approval from an institutional review board was not 

obtained due to the nature of this study. The review protocol has been registered at 

Prospero (reference: CRD42024593605). 

 

Selection Criteria 

The inclusion criteria encompassed all original studies conducted in humans, except for 

systematic reviews, and case series with fewer than 15 patients, that assessed the 

incidence of postoperative adverse events following CEA. No exclusion criteria were 

applied based on publication language or date. 

Search strategy 

A systematic search was conducted in three databases – PubMed, Scopus, and Web of 

Science – in September 2024. The query and keywords are presented in Supplemental 



Table 1. Additionally, the references of the included primary studies and relevant 

systematic reviews were screened to identify any further articles of potential interest.  

Study selection and data extraction 

After duplicates removal, two authors (DSV and JRN) independently selected studies. 

Any disagreements were resolved through the intervention of a third author (APN). First, 

studies were screened by title and abstract, and those remaining were assessed to full text 

eligibility. Exclusion criteria included patients undergoing synchronous cardiac surgery, 

carotid stenting, or carotid reintervention. Efforts were made to contact authors to obtain 

full texts that were not publicly available. The selected studies were carefully reviewed 

to avoid duplicate populations. 

Data from included studies were independently extracted by two authors (DSV and JRN) 

using a standardized form. Extracted data included the year of publication, country and 

centre of recruitment, study design, recruitment period, number of participants 

undergoing CEA, participants’ age and gender, prevalence of cardiovascular 

comorbidities, and carotid symptomatic status (Table 1 and 2). 

Assessment of study quality 

 

For qualitative assessment, the Cochrane Risk of Bias-2 tool was used for randomized 

clinical trials, while the National Heart, Lung, and Blood Institute (NHLBI) Study Quality 

Assessment Tool was applied for observational cohort and cross-sectional studies (2013). 

Two authors (DSV and JRN) independently conducted the assessment, and any 

disagreements were resolved by consensus following a third-party review (APN). 

Quantitative synthesis 

 

A random-effects meta-analysis (using the restricted maximum likelihood method) of log-

transformed proportions was conducted to calculate the meta-analytical pooled 



incidence of stroke among participants. Pooled estimates and 95% confidence intervals 

(95% CI) were backtransformed into their original scale to easier interpretation. 

Heterogeneity was assessed using the Q-Cochran p-value and the I2 statistic, a p- 

value<0.10 and an I2≥50% were considered indicative of substantial heterogeneity. 

Sources of heterogeneity were explored through leave-one-out sensitivity analysis and 

univariable meta-regression models. Assessed covariates included the publication year, 

participants’ mean age, percentage of male participants, and prevalence of arterial 

hypertension, dyslipidaemia, diabetes, or coronary artery disease (CAD). Other factors 

included the percentage of symptomatic patients and proportion of patients using 

antiplatelet drugs. 

Subgroup analyses were conducted to separately evaluate studies in which participants 

underwent general anaesthesia versus regional anaesthesia. The potential for publication 

bias was assessed using funnel plots. 

All statistical analysis was performed using Open Meta®. 

 

 

 

RESULTS 

Search Results 

After the database search and duplicate removal, a total of 135 studies were screened. 

Following title and abstract screening, 114 studies were excluded. Twenty-one studies 

proceeded to full-text assessment, during which 10 studies were excluded, and one study 

could not be retrieved (Figure 1). 

Comprehensive reasons for exclusion during full-text assessment included: multiple 

articles from the same patient population (N=6), incorrect patient population (N=1), 

irrelevant outcome (N=3), and unavailable full-text despite contacting the respective 

author (N=1). 



Thus, a total of 10 published articles were included in this systematic review. 1, 6-9, 12-16 

 

Description of Studies 

Nine of the 10 studies were observational cohorts’ studies, six retrospective and three 

prospective. The remaining study was a randomized controlled trial (RCT). The included 

studies were conducted across three different countries spanning three continents- two 

from North America,7, 8 six from Europe,1, 9, 13-16 and two studies from Oceania 6, 12. 

A total of 149,540 patients were assessed, with study sample sizes ranging from 19 

participants 1 to 140,893 participants 8 The mean participant age was 70 years, and 60.1% 

(n=89 909) were male. 

Demographics and comorbidities of the included study population are presented in Table 

2. 

Main findings and meta-analysis 

The meta-analytical incidence of stroke after CEA with dextran was 0.7% (Figure 2) [95% 

CI: 0.3%–1.1%], with moderate heterogeneity observed (I² = 50.79%p = 0.002), 

indicating tolerable variability among the included studies. 

In all leave-one-out sensitivity analyses and univariable meta-regression models, 

substantial heterogeneity persisted. 

Regarding the meta-regression analysis, the following covariates showed no significant 

association with outcomes: gender, diabetes mellitus (DM), hypertension (HTA), 

coronary artery disease (CAD), smoking, and symptomatic carotid stenosis. These 

findings suggest that these clinical factors did not significantly influence the proportion 

of adverse events across studies. Detailed results are presented in Supplementary Figure 

1. 

Meta-regression by continent 



The meta-regression analysis identified a statistically significant association between 

continent and the proportion of adverse events (p = 0.010). 

The adjusted model yielded an intercept coefficient of 0.004 (95% CI: 0.001–0.007, p = 

0.009), suggesting regional variations in the reported incidence of events. 

The omnibus p-value for the model was 0.010, confirming that the continent significantly 

contributed to the observed heterogeneity among the included studies. North America 

presented a single study with an increased stroke rate compared to the remaining.8 

Dextran Administration Approaches 

 

Dextran administration across studies was primarily selective, targeting high-risk patients 

undergoing CEA 7. Most protocols utilized TCD to identify patients with significant 

embolization (e.g., >25 emboli in 10 minutes or >50 per hour) or severe stenosis 1. 

Dextran was administered intraoperatively or postoperatively, often as a bolus followed 

by infusion. A notable exception was observed in the study by Farber et al.,7 where 

dextran was administered to 5% of patients without specific embolization criteria, 

reflecting a less selective approach. 

Studies quality 

The risk of bias in the selected articles is displayed in Figures 3 and 4. The risk of bias 

for each observational cohort is individually shown in Figure 2a, while the risk of bias for 

the RCT is displayed in figure 3a. The overall judgement per evaluated item regarding 

observational cohorts is presented in Figure 2b, whereas that for the RCT is shown in 

Figure 3b. 

All studies included in this review exhibited an overall low risk of bias both cohorts and 

RCT. The items most frequently associated with high risk of bias amongst observational 

cohorts included sample size justification and statistical adjustment for confounding 



factors. For the RCT, high or unclear risk patterns were noted in essential domains, such 

as allocation concealment and outcome measurement. 

 

 

 

DISCUSSION 

 

This systematic review and meta-analysis demonstrated that dextran administration 

during CEA was associated with a low incidence of stroke (0.7%), with moderate 

heterogeneity among included studies. The findings suggest that dextran may be 

beneficial in reducing thromboembolic events; however, significant variability in study 

methodologies and patient selection criteria limits definitive conclusions. 

The primary finding of this study—the low incidence of stroke associated with dextran 

use—supports its potential as an adjunct therapy during CEA. While dextran can decrease 

embolic signals detected via transcranial Doppler, studies show it fails to significantly 

lower stroke rates and is associated with severe complications such as anaphylaxis, 

hemorrhage, myocardial infarction (MI), congestive heart failure (CHF), renal failure, 

and prolonged hospital stays 7, 8. In contrast, dual antiplatelet therapy (DAPT), combining 

aspirin and clopidogrel, has proven more effective in reducing post-operative 

embolization and stroke risk without the adverse cardiac effects linked to dextran. A study 

demonstrated that preoperative DAPT reduced high-rate embolization to 0.4%, compared 

to 3.2% in historical controls using dextran15 

For asymptomatic patients undergoing CEA, the risks associated with dextran 

administration may outweigh its benefits. DAPT provides a safer alternative, minimizing 

complications while maintaining efficacy in stroke prevention. This highlights a shift 

away from dextran in favor of therapies with better safety profiles and comparable or 

superior outcomes. 



Dextran exerts its protective effects through multiple physiological mechanisms that 

contribute to the reduction of thromboembolic events during carotid endarterectomy. As 

a branched polysaccharide, dextran interferes with coagulation by inhibiting platelet 

aggregation and adhesion, reducing blood viscosity, and enhancing fibrinolysis. These 

effects collectively prevent the formation of microthrombi, which are a major cause of 

perioperative stroke. Additionally, dextran's ability to interfere with fibrin polymerization 

further contributes to its antithrombotic profile.7, 8 Another key aspect of dextran's 

protective mechanism is its role in improving blood flow properties. By reducing 

erythrocyte aggregation and increasing capillary perfusion, dextran helps maintain 

adequate cerebral oxygenation and prevents hypoperfusion-related ischemic events. 

Furthermore, dextran has been shown to decrease endothelial activation and reduce 

inflammatory responses, which may play a role in limiting vascular complications 

following CEA 1, 6, 7. 

A key observation from this review is the variability in dextran administration protocols 

across studies. Most studies employed a selective approach, administering dextran only 

to high-risk patients identified via TCD monitoring, particularly those exhibiting high 

embolization rates. In contrast, some studies, such as Farber et al.7 reported a non- 

selective approach, administering dextran to a broader patient population without 

stringent embolization criteria. These discrepancies in dextran administration highlight 

the lack of standardized guidelines, making direct comparisons challenging. The impact 

of dextran may therefore be contingent upon specific patient selection strategies. 

Meta-regression analysis revealed that the continent in which the study was conducted 

significantly influenced the incidence of adverse events (p = 0.010). This finding suggests 

that regional variations in perioperative management, patient selection criteria, and 

institutional practices may contribute to heterogeneity in outcomes. Studies from Europe 



tended to report lower adverse event rates, potentially reflecting more stringent patient 

selection and perioperative monitoring protocols. Conversely, studies from North 

America and Oceania exhibited higher variability in outcomes, which may be attributed 

to differing dextran administration strategies and institutional guidelines. These regional 

discrepancies further emphasize the necessity of establishing universal, evidence-based 

recommendations for dextran use in CEA. 

Other findings, such as the lack of significant associations between patient comorbidities 

(e.g., diabetes, hypertension, coronary artery disease) and stroke incidence, suggest that 

dextran’s benefits may be independent of traditional cardiovascular risk factors. However, 

the significant regional variations identified through meta-regression underscore the 

influence of institutional practices and geographical differences in patient management. 

Multiple studies have examined the potential side effects of dextran in patients 

undergoing CEA. While some publications have not reported significant complications, 

others have noted important adverse events. For instance, Levi et al.6 observed seven 

wound hematomas in patients who received dextran, and both Farber et al. and Moore et 

al.7, 8 found associations between dextran use and an increased risk of perioperative 

cardiovascular complications, such as myocardial infarction and congestive heart failure. 

Although the exact mechanism underlying these complications may stem from dextran’s 

antihemostatic and plasma-volume–expanding properties, these findings underscore the 

possible importance of careful risk–benefit assessment and support the use of selective 

administration protocols—particularly in high- cardiovascular risk patients. It is 

noteworthy that none of the studies specifically reported increased renal complications 7, 

8. The absence of reported renal complications could suggest that current protocols for 

dextran administration during CEA may be relatively safe for renal function. Some 



studies mention the specific heparin protocol which consists on the administration of 

unfractionated heparin prior to carotid artery clamping. 1, 6, 12, 13 

This study has several limitations. The heterogeneity in study designs, dextran 

administration protocols, and patient selection criteria complicates direct comparisons. 

Additionally, most included studies were observational, with some risk of bias due to 

inadequate statistical adjustments and sample size limitations. 

Future research should focus on large-scale, well-designed RCTs to establish 

standardized protocols for dextran use in CEA and clarify its risk-benefit profile. Until 

then, clinicians should weigh its potential benefits against the associated risks and 

consider selective administration based on individual patient profiles. 

 

 

 

CONCLUSION 

 

This systematic review and meta-analysis provide insight into the role of dextran as an 

adjunct in carotid endarterectomy. The findings suggest that dextran administration is 

associated with a very low incidence of stroke and may offer protective benefits in high- 

risk patients. However, concerns regarding variations in dosing protocols warrant caution 

in its widespread use. 

This study highlights the need for further research to mitigate intraoperative stroke risk. 

Future large-scale randomized controlled trials should focus on defining optimal dextran 

dosage, evaluating short-term safety, and assessing its overall impact on patient 

outcomes. Until robust evidence is available, dextran should be used selectively, with 

careful consideration of individual patient risk factors to balance its benefits and risks 

effectively. 
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Table 1 – Study characteristics 

 

Author Journal Pub. 

Year 

Study 

design 

Study center Recruitment 

period 

Sample size GRADE 
Evaluation 

No. CEA 

Saedon M et 

al. 

Stroke 2013 Cohort University Hospitals 

Coventry and 

Warwickshire NHS 
Trust 

2000-2010 Spontaneous 

Resolution: 54 

Tirofiban: 40 
Dextran: 34 (n= 128) 

★★☆☆ Spontaneous 

Resolution: 54 

Tirofiban: 40 
Dextran: 34 (n= 128) 

Moore, JM et 

al. 

Annals of Vascular 

Surgery 

2023 Retrospective 

Cohort 

VQI 2008 to 2022 Dextran: 9935 / No 

Dextran: 130,958 (n 
= 140893) 

★★☆☆ 140893 

Farber, A et 

al. 

Journal of Vascular 

Surgery 

2013 Retrospetive 

Cohort 

VSGNE 2003–2010 Dextran: 334 / No 

dextran: 6307 

(n=6641) 

★★☆☆ 6641 

Levi, CR et 

al. 
Annals of Neurology 2001 RCT Austin and 

Repatriation Medical 

Centre and Warringal 
Private Hospital 

N/A Dextran: 72 / No 

Dextran: 69 (n=141) 
★★★☆ 141 

Dunne, VG et 
al. 

Journal of Clinical 
Neuroscience 

2001 Retrospective 
Cohort 

Royal Prince Alfred 
Hospital 

1996-1999 30 ★★☆☆ 32 

Sharpe, RY et 

al. 

Eur J Vasc Endovasc 

Surg 

2010 Prospective 

Audit 

Leicester Royal 

Infirmary 

2006-2009 297 ★★☆☆ 297 

Sharpe, RY et 

al. 

Eur J Vasc Endovasc 

Surg 

2009 Prospective 

Audit 

Leicester Royal 

Infirmary 

1995-2006 821 ★★☆☆ 821 

Lennard, NS 

et al. 

The British journal of 

surgery 
2003 Prospective 

Cohort 

Coventry and 

Warwickshire 

University Hospitals 

1998-2001 19 ★★☆☆ 19 

Naylor, AR et 

al. 

Journal of vascular 

surgery 

2000 Prospective 

Audit 

Leicester Royal 

Infirmary 

1995-1999 500 ★★☆☆ 500 

Robless, PA et 
al 

Platelets 2002 Prospective 
Cohort 

St Mary’s Hospital N/A 40 ★★☆☆ 40 

 

CEA – Carotid endartectomy; RA – Regional Anesthesia; NA – information not available; VQI – Vascular Quality Iniciative; VSGNE -Vascular Surgery Group of New 

England. 



 
 

 

Author Mean age Male Arterial 

Hypertension 

Dyslipidemia Diabetes 

Mellitus 

Smoking 

History 

Coronary 

artery disease 

Carotid 

territory 

symptoms 
Moore, JM et al. Dextran: 71 / No 

Dextran: 70.7 
Dextran: 5947 
(4.2%) / No 

Dextran: 79,527 
(56.4%) 

(n= 85 474) (61%) 

Dextran: 8834 
(6.3%) / No 

Dextran: 116,968 
(82.5%) 

(n= 125 802) 
(89.2%) 

N/A Dextran: 3057 
(2.2%) / No 

Dextran: 41,281 
(29.3%) 

(n= 44338) 
(31.5%) 

Dextran: 2515 
(1.8%) / No 

Dextran: 33,778 
(24%) 

(n= 36 293) 
(25.8%) 

Dextran: 2542 
(1.8%) / No 

Dextran: 34,034 
(24.2%) 

(n= 36 576) (26%) 

Dextran: 2447 
(1.7%) / No 

Dextran: 38,055 
(27%) 

(n= 40052) 
(28.4%) 

Farber, A et al. Dextran: 70 / No 
Dextran: 70 

Dextran: 217 
(3.3%) / No 

Dextran: 3784 

(57%)  (n=4001) 
(60.2%) 

Dextran: 274 
(4.1%) / No 

Dextran: 5550 

(83.6%) 
(n=5824) (87.7%) 

N/A Dextran: 104 
(1.6%) / No 

Dextran: 1955 

(29.4%) (n=2059) 
(31%) 

Dextran: 264 
(4.0%) / No 

Dextran: 5046 

(76%) (n=5310) 
(80%) 

Dextran: 94 
(1.4%) / No 

Dextran: 2081 

(31.3%) 
(n=2175) (32.8%) 

1660 
(25%) 

symptomatic 

Levi, CR et al. Dextran: 69 / No 
Dextran: 69.5 

Dextran: 50 
(35.4%)  / No 
Dextran: 52 

(36.9%)  (n= 102) 
(72.3%) 

N/A N/A Dextran: 8 (5.7%) 
/ No Dextran: 10 
(7.1%) (n= 18) 

(12.8%) 

Dextran: 13 
(9.2%) / No 

Dextran: 8 (5.7%) 
(n=21) (14.9%) 

Dextran: 28 
(19.9%) / No 
Dextran: 32 

(22.7%) (n=60) 
(42.6%) 

N/A 

Saedon M et al. Spontaneous 
Resolution: 71 / 
Tirofiban: 74 / 

Dextran: 69 

Spontaneous 
Resolution: 36 

(28.1%) / 
Tirofiban: 27 

(21.1%) / Dextran: 
22 (17.2%) (n=85) 

(66.4%) 

Spontaneous 
Resolution: 47 

(36.7%) / 
Tirofiban: 31 

(24.2%) / Dextran: 
27 (21.1%) 

(n=105) (82%) 

N/A Spontaneous 
Resolution: 16 

(12.5%) / 
Tirofiban: 10 

(7.8%) / Dextran: 
6 (4.7%) (n=32) 

(25%) 

Spontaneous 
Resolution: 12 

(9.4%) / Tirofiban: 
13 (10.2%) / 

Dextran: 9 (7%) 
(n=34) (26.6%) 

Spontaneous 
Resolution: 24 

(18.8%) / 
Tirofiban: 14 

(11%) / Dextran: 
14 (11%) (n=52) 

(40.6%) 

N/A 

Dunne, VG et al. 64 22 (68.8%) 22 (68.8%) 20 (62.5%) 8 (25%) 11 (34.8%) 18 (56.2%) 15  TIA (46.9%), 6 

Amaurosis Fugax 
(18.8%), 8 Stroke 

(25%) (n=29) 
(90.6%) 

Sharpe, RY et al. 69 
 

204 (68.7%) 
 

N/A N/A N/A N/A N/A 253 (84.9%) 
symptomatic 

Sharpe, RY et al. N/A N/A N/A N/A N/A N/A N/A N/A 

Lennard NS et al. 38-86 13 (68.4%) 
 

N/A N/A 1  (5.3%)  8 (42.1%) N/A 

Naylor AR et al. N/A N/A 310  (62%) N/A 74 (14.8%) N/A 123 (24.6%) 421 (84.2%) 

Robless, PA et al. 68 30 (75%) 25 (62.5%) 12 (30%) 10 (25%) 16 (40%) 13 (32.5%) 36 (90%) 

Table 2 – Populations demographics and risk factors 

CEA – Carotid Endarterectomy; N/A – Information Not Available 



 

Author Ipsilateral 

stenosis 

Contral

ateral 

stenosis 

Antiplatelet therapy Anticoag

ulation 

General anaesthesia Region

al 

anaest

hesia 

Intraoperative 

Anticoagulation 

protocol 

Dextran administration 

protocol 

Moore, JM 
et al. 

Dextran: 
4864 / No 
Dextran: 
58,957 

N/A Aspirin: Dextran: 8144 / No Dextran: 
109,736// Inibidor P2Y12: Dextran: 3027 

/ No Dextran: 46,335 

N/A Dextran: 9569 / No Dextran: 120,856 
(n=130 425) 

N/A N/A Dextran was administred 

intraoperatively 

A total of 7.1% of patients received 

Dextran (n=9935) 

Farber, A et 
al. 

N/A N/A Dextran: 291 / No Dextran: 5676 
(n=5967) 

N/A Dextran: 248 / No Dextran: 5613 
(n=5838) 

N/A N/A Dextran was administered in 5% of 

patients 

(n = 334) 

Levi, CR et 
al. 

N/A N/A N/A N/A N/A N/A Heparinization (UFH) N/A 

Saedon M et 
al. 

N/A N/A N/A N/A N/A N/A N/A Dextran as well as tirofiban was 

administered in patients showing a 

MES value >= reported by TCD 

Dunne, VG 
et al. 

N/A 13 30 N/A 32 N/A N/A Dextran 40 was administered in 

patients with high post-operative 

embolization >=50 

Sharpe, RY 
et al. 

241 >70% 29 N/A N/A 297 N/A N/A Patients with increased post-operative 

embolization (>25 emboli in 10 

minutes) received dextran 

Sharpe, RY 
et al. 

N/A N/A N/A N/A 821 N/A N/A Patients with increased post-operative 

embolization (>25 emboli in 10 

minutes) received dextran 

Lennard NS 
et al. 

N/A N/A N/A N/A 1 18 Heparinization (UFH) Dextran infusion was given to patients 

with stenosis >= 70% and microemboli 

on TCD or 2 or more TIA in 30 days. 

20ml bolus followed my infusion at 

20ml/h 

Naylor AR 
et al. 

317 (>70%) 88 N/A N/A 125 N/A Heparinization (UFH) Dextran was given selectively to high 

post-operative embolization patients 

(>50 emboli per hour during the 3 hour 

TCD) 

Robless, PA 
et al. 

N/A N/A N/A N/A 40 N/A N/A Patients with >50 signs of embolization 

(HITS) in 30 minutes received Dextran 

40 

 

Table 3 – Pre-operative characteristics 

CEA – Carotid Endarterectomy; D – Intraoperative Dextran; NA – Information Not Available; TCD - Transcranial Doppler; TIA – Transient Ischemic Attack; UFH 

– Unfractionated Heparin 



Table 3 – Pre-operative characteristics 
 

 

 

 

Author Ipsilateral 

stenosis 

Contralateral 

stenosis 

Antiplatelet 

therapy 

Anticoagulation General 

anaesthesia 

Regional 

anaesthesia 

Intraoperative 

Anticoagulation 
protocol 

Dextran administr 

Moore, JM 

et al. 

Dextran: 4864 

/ No Dextran: 
58,957 

N/A Aspirin: 

Dextran: 8144 / 

No Dextran: 
109,736// 

Inibidor P2Y12: 

Dextran: 3027 / 

No Dextran: 
46,335 

N/A Dextran: 9569 / 

No Dextran: 

120,856 
(n=130 425) 

N/A N/A Dextran was administre 

A total of 7.1% of patients rec 

Farber, A et 

al. 

N/A N/A Dextran: 291 / 

No Dextran: 
5676 (n=5967) 

N/A Dextran: 248 / 

No Dextran: 
5613 (n=5838) 

N/A N/A Dextran was administere 
(n = 334 

Levi, CR et 
al. 

N/A N/A N/A N/A N/A N/A Heparinization (UFH) N/A 

Saedon M et 
al. 

N/A N/A N/A N/A N/A N/A N/A Dextran as well as tirofiban was administere 
reported by 

Dunne, VG 
et al. 

N/A 13 30 N/A 32 N/A N/A Dextran 40 was administered in patients w 
>=50 

Sharpe, RY 
et al. 

241 >70% 29 N/A N/A 297 N/A N/A Patients with increased post-operative emb 
received de 

Sharpe, RY 
et al. 

N/A N/A N/A N/A 821 N/A N/A Patients with increased post-operative emb 
received de 

Lennard NS 

et al. 
N/A N/A N/A N/A 1 18 Heparinization (UFH) Dextran infusion was given to patients with 

TCD or 2 or more TIA in 30 days. 20ml b 

Naylor AR et 

al. 
317 (>70%) 88 N/A N/A 125 N/A Heparinization (UFH) Dextran was given selectively to high post- 

emboli per hour during 

Robless, PA 

et al. 
N/A N/A N/A N/A 40 N/A N/A Patients with >50 signs of embolization (HIT 

 

CEA – Carotid Endarterectomy; D – Intraoperative Dextran; NA – Information Not Available; TCD - Transcranial Doppler; TIA – Transient Ischemic Attack; 

UFH – Unfractionated Heparin 



Table 4 – Post-operative outcomes in the first month 
 

 

Author Stroke Stroke/ 

Death 

Death MI MACE MACE 

definition 

Post-operative 

adverse events 

Moore, JM et al. Dextran: 85 / No 
Dextran: 1175 

(n=1260) 

Dextran: 105 
/ No dextran: 

1419 

(n=1524) 

Dextran: 23 
/ No 

Dextran: 349 

(n=372) 

Dextran: 61 / No 
Dextran: 463 

(n=524) 

Dextran: 
160 / No 

Dextran: 

1817 

(n=1977) 

MI, CHF, 

Dysrhytmia 

N/A 

Farber, A et al. N/A Dextran: 4 / 

No Dextran: 

63 (n= 67) 

N/A Dextran: 8 / No 

Dextran: 63 (n = 71) 

N/A N/A N/A 

Levi, CR et al. N/A N/A N/A N/A N/A N/A 7 patients with wound 

hematoma 

Saedon M et al. Spontaneous 
resolution: 0 / 

Tirofiban: 1 / 
Dextran: 0 (n=1) 

N/A N/A Spontaneous 
resolution: 1 / 

Tirofiban: 1 / 
Dextran: 2 

(n=4) 

N/A N/A N/A 

Dunne, VG et al. 8 N/A N/A N/A N/A N/A N/A 

Sharpe, RY et al. 3 3 0 N/A N/A N/A N/A 

Sharpe, RY et al. N/A 21 N/A N/A N/A N/A N/A 

Lennard NS et al. 1 N/A N/A N/A N/A N/A N/A 

Naylor AR et al. 4 11 6 N/A N/A N/A N/A 

Robless, PA et al. 2 2 0 0 N/A N/A N/A 

 

CEA – Carotid Endarterectomy; CHF – Congestive Heart Failure; D – Intraoperative Dextran; LOS – Length Of Stay; MACE – Major Adverse 

Cardiovascular Events; MI - Myocardial Infarction; NA – Information Not Available; TCD – Transcranial Doppler. 



MACE – Major Adverse Cardiac effects; MI – Myocardial Infarction  

 

Table 5 – Other outcomes 

 

Author Other outcomes Long-term 
outcomes 

Long-term 
follow up time 

Long-term MI Long term 
Stroke 

Long term 
MACE 

Long term all 
cause mortality 

Moore, JM et al. N/A N/A N/A N/A N/A N/A N/A 

Farber, A et al. N/A N/A 1 year N/A Dextran: 0,4% 
No Dextran: 

0,8% 

N/A 2.5% (167) 
dextran vs. 3.2% 
(202) no dextran 

Levi, CR et al. Reduction in 
embolic signals 

N/A N/A N/A N/A N/A N/A 

Saedon M et al. N/A N/A N/A Dextran: 2 
Tirofiban: 1 

Dextran: 1 
Tirofiban: 1 

N/A N/A 

Dunne, VG et al. Dextran-40 
reduced embolic 

loads 

N/A N/A N/A N/A N/A N/A 

Sharpe, RY et al. Dextran reduced 
embolic signals 

N/A N/A N/A N/A N/A N/A 

Sharpe, RY et al. N/A N/A N/A N/A N/A N/A N/A 

Lennard NS et 

al. 

Dextran 
controlled 
emboli and 
symptoms 

preoperatively 

N/A N/A N/A N/A N/A N/A 

Naylor AR et al. Reduction of 
embolic signals 

N/A N/A N/A N/A N/A N/A 

Robless, PA et 
al. 

N/A N/A N/A N/A N/A N/A N/A 



Supplementary Table 1 – Search query – keywords 

Search strategy used in PubMed, ISI, and Scopus databases, combining keywords related to Dextran and Carotid Endarterectomy. 

 

 

 

Bibliographic source Search term No of reports 

23 September 2024 

Pubmed (Dextran OR Dextran-40 OR Dextran-70 OR Dextran-sulphate OR “Dextran derivatives”) 

AND 

(“Endarterectomy” Or “Endarterectomy, Carotid” OR “Carotid Endarterectomy” OR “Carotid Endarterectomies”) 

47 

ISI (Dextran OR Dextran-40 OR Dextran-70 OR Dextran-sulphate OR “Dextran derivatives”) 

AND 

(“Endarterectomy” Or “Endarterectomy, Carotid” OR “Carotid Endarterectomy” OR “Carotid Endarterectomies”) 

47 

Scopus (Dextran OR Dextran-40 OR Dextran-70 OR Dextran-sulphate OR “Dextran derivatives”) 

AND 

(“Endarterectomy” Or “Endarterectomy, Carotid” OR “Carotid Endarterectomy” OR “Carotid Endarterectomies”) 

123 



Supplementary table 2 - Meta-regression analysis of covariates associated with adverse event proportions. 

Odds Ratios (OR) with 95% confidence intervals (CI), standard errors, and p-values for each covariate. Significant associations are considered at p < 0.05. 

 

 

 

 

Covariates Odds ratio Lower Bound Upper Bound Std. Error p-Value 

Continent 1,002002001334 1,00100050016671 1,00400801067734 < 0.001 0,01 

Male 
 
1 

 
1 

 
1 

 
< 0.001 

 
0,54 

AHT 
 
1 

 
1 

 
1 

 
< 0.001 

 
0,811 

DM 
 
1 

 
1 

 
1 

 
< 0.001 

 
0,754 

CAD 
 
1 

 
1 

 
1 

 
< 0.001 

 
0,746 

Smoking 
 
1 

 
1 

 
1 

 
< 0.001 

 
0,134 

Symptomatic carotid 
stenosis 

 
 
 

 
1 

 
 
 

 
1 

 
 
 

 
1 

 
 
 

 
< 0.001 

 
 
 

 
0,787 



Supplementary Table 3 Covariates used in the adjusted models 
 

 

 

Author Covariables used in adjusted models 

Moore, JM et 

al. 

MI, CHF, Hemodynamic instability, Hypotension, HTN 

Farber, A et 
al. 

COPD, General anaesthesia, Eversion endarterectomy, Shunt use, Gender (male), Hypertension, Coronary artery disease, 
Clopidogrel 

Levi, C.R. et 
al. 

NA 

Saedon, M. 
et al. 

Family History 

Dunne, V.G. 
et al. 

NA 

Sharpe, R.Y. 
et al. 

NA 

Naylor AR et 
al. 

Intimal flaps, Luminal thrombus 

Robless, PA 
et al. 

NA 

Sharpe, R.Y. 

et al. 

NA 

Lennard, 
N.S. et al. 

NA 

 
CHF - Congestive Heart Failure-; COPD – Chronic Obstructive Pulmonary Disease; HTN - Hypertension; MI – Myocardial infarction; NA - Information Not 

Available 



 

 

Legends 

 

Figure 1 – PRISMA flow chart illustrating the number of records included and excluded 

at various screening and reviewing steps, leading to final list of records for data extraction 

and meta-analysis. 

Figure 2: Forest plot of adverse event proportions across studies. Squares represent study 

estimates (size ∝ weight), horizontal lines show 95% CIs, and the diamond indicates the 

pooled estimate. The red dashed line marks the overall proportion (I² = 50.79%, p = 

0.002). 

Figure 3a: Risk of bias for each observational cohort individually, using National Heart, 

Lung, and Blood Institute (NHLBI) Study Quality Assessment Tool. 

Figure 3b: Overall judgment of bias for each evaluated item regarding observational 

cohorts, using National Heart, Lung, and Blood Institute (NHLBI) Study Quality 

Assessment Tool. 

Figure 4a: Risk of bias for each randomized controlled trial (RCT) individually, using 

Rob2 evaluation tool. 

Supplemental Figure 1: Meta-regression plot assessing the association between adverse 

event proportions and study continent. Each circle represents a study, with size 

proportional to study weight. The blue line indicates the estimated trend, suggesting 

potential regional differences in post-CEA outcomes. 



 

 

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only 

 

 

 

 
Records identified from: 

SCOPUS (n = 123): 
MEDLINE (n = 47), 
Web of Science (n = 47) 

  

 
Records removed before 
screening: 

Duplicate records removed 
(n = 82) 

 

  
 

Records screened 
(n = 135) 

 
Records excluded 
(n = 97)  

  
 

Full texts sought for retrieval 
(n = 21) 

 

Full texts not retrieved 
(n = 1)  

  
 

Reports assessed for eligibility 
(n = 20) 

 
Reports excluded: 

Repeated patient population 
(n = 6) 
Wrong patient population 
(n = 1) 
Wrong outcome (n=3) 

 

  

 
 

 
Studies included in review 
(n = 10) 

 

 

 
*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the 
total number across all databases/registers). 

**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by 
automation tools. 

Fig 1. PRISMA flow chart illustrating the number of records included and excluded at various screening and reviewing steps, 
leading to final list of records for data extraction and meta-analysis. 
 
 
 
 
 
 
 
 

 
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated 

guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71 
 

For more information, visit: http://www.prisma-statement.org/ 
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PRISMA 2020 Checklist 

 

 

Section and 
Topic 

Item 
# 

Checklist item 
Location where 
item is reported 

TITLE  

Title 1 Identify the report as a systematic review. Title page (“Dextran 
as an Adjunct in 
Carotid 
Endarterectomy: A 
Systematic Review 
and Meta-Analysis”) 

ABSTRACT  

Abstract 2 See the PRISMA 2020 for Abstracts checklist. Abstract section 

INTRODUCTION  

Rationale 3 Describe the rationale for the review in the context of existing knowledge. Introduction (section 
“INTRODUCTION” 

Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses. Introduction 

METHODS  

Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Materials and 

Methods, subsection 

“Selection Criteria” 

Information 
sources 

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. 
Specify the date when each source was last searched or consulted. 

Materials and 
Methods, subsection 

“Search Strategy” 

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters and limits used. Supplementary 
Table 1; also 

mentioned in “Search 
Strategy 

Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened 

each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the 
process. 

Materials and 

Methods, subsection 
“Study selection” 

Data collection 
process 

9 Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they 
worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation 
tools used in the process. 

Materials and 
Methods, subsection 

“Data extraction” 

Data items 10a List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in 
each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. 

Materials and 
Methods & Tables 

1–5 

10b List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). 
Describe any assumptions made about any missing or unclear information. 

Materials and 
Methods, “Data 

extraction” and 
descriptive tables 

Study risk of bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers 
assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process. 

Materials and 
Methods, subsection 

“Assessment of study 
quality” 



PRISMA 2020 Checklist 

 

 

Section and 
Topic 

Item 
# 

Checklist item 
Location where 
item is reported 

Effect measures 12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. Materials and 
Methods, subsection 

“Quantitative 
Synthesis” 

Synthesis 
methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention 
characteristics and comparing against the planned groups for each synthesis (item #5)). 

Materials and 

Methods, 

“Quantitative 
Synthesis” 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or 
data conversions. 

Materials and 

Methods, 

“Quantitative 
Synthesis” 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses. Materials and 
Methods, 

“Quantitative 
Synthesis” 

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe 
the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used. 

Materials and 
Methods, 

“Quantitative 
Synthesis” 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta- 
regression). 

Materials and 
Methods, 

“Quantitative 
Synthesis” 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Materials and 
Methods, 
“Quantitative 
Synthesis” 

Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Materials and 
Methods, mention of 
funnel plots 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Not strictly using 
GRADE, but see 
Methods, 

“Assessment of study 
quality,” 

RESULTS  

Study selection 16a Describe the results of the search and selection process, from the number of records identified in the search to the number of studies 
included in the review, ideally using a flow diagram. 

Results, subsection 

“Search Results” & 
Figure 1 (PRISMA 

Flow Chart); reasons 
for exclusion are 
indicated. 



PRISMA 2020 Checklist 

 

 

Section and 
Topic 

Item 
# 

Checklist item 
Location where 
item is reported 

 16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded. Results, subsection 

“Search Results”, 
and Figure 1 
(PRISMA Flow 
Chart) 

Study 
characteristics 

17 Cite each included study and present its characteristics. Results, subsection 

“Description of 
studies” plus Tables 
1–5. 

Risk of bias in 
studies 

18 Present assessments of risk of bias for each included study. Results, subsection 

“Studies quality”. See 
Figure 3a and 
Figure 3b for 

observational cohorts 
and RCT risk of bias 
(figure 4) 

Results of 
individual studies 

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its 
precision (e.g. confidence/credible interval), ideally using structured tables or plots. 

Results, see Tables 
2–5 for summary 

statistics and 
outcome measures 
per study. 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Results, “Main 

Findings and Meta- 
analysis” and “Meta- 
regression analysis” 
See Figure 2 
(Forest Plot) for 
stroke incidence and 
Supplemental 
Figure 1 (Meta- 
regression Plot) 

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its 
precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the 
effect. 

Results, “Main 

Findings and Meta- 
analysis” and “Meta- 
regression analysis” 
See Figure 2 
(Forest Plot) for 
stroke incidence and 
Supplemental 
Figure 1 (Meta- 
regression Plot) 

20c Present results of all investigations of possible causes of heterogeneity among study results. Results, “Main 
Findings and Meta- 
analysis” and “Meta- 
regression analysis” 



PRISMA 2020 Checklist 

 

 

Section and 
Topic 

Item 
# 

Checklist item 
Location where 
item is reported 

   See Figure 2 
(Forest Plot) for 
stroke incidence and 
Supplemental 
Figure 1 (Meta- 
regression Plot) 

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Results, “Main 

Findings and Meta- 
analysis” and “Meta- 
regression analysis” 
See Figure 2 
(Forest Plot) for 

stroke incidence and 
Supplemental 
Figure 1 (Meta- 
regression Plot) 

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Results, mention or 

discussion about 
funnel plot 

Certainty of 
evidence 

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Results and 
Discussion Not 
using formal GRADE, 
but quality and RoB 
discussed. 

DISCUSSION  

Discussion 23a Provide a general interpretation of the results in the context of other evidence. Discussion including 

clinical implications, 
limitations, and future 
directions. 

23b Discuss any limitations of the evidence included in the review. Discussion including 

clinical implications, 
limitations, and future 
directions. 

23c Discuss any limitations of the review processes used. Discussion including 

clinical implications, 
limitations, and future 
directions. 

23d Discuss implications of the results for practice, policy, and future research. Discussion including 
clinical implications, 
limitations, and future 
directions. 

OTHER INFORMATION  

Registration and 
protocol 

24a Provide registration information for the review, including register name and registration number, or state that the review was not 
registered. 

Materials and 
Methods, mention: 



PRISMA 2020 Checklist 

 

 

Section and 
Topic 

Item 
# 

Checklist item 
Location where 
item is reported 

   “Review protocol 
registered at 
PROSPERO 
(CRD42024593605).” 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Materials and 
Methods, mention: 

“Review protocol 
registered at 
PROSPERO 
(CRD42024593605).” 

24c Describe and explain any amendments to information provided at registration or in the protocol. Materials and 
Methods, mention: 

“Review protocol 
registered at 
PROSPERO 
(CRD42024593605).” 

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. Funding Sources 

statement 

Competing 
interests 

26 Declare any competing interests of review authors. Conflict of Interest 
Statement 

Availability of 
data, code and 
other materials 

27 Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from 
included studies; data used for all analyses; analytic code; any other materials used in the review. 

Data and materials 
available on request. 

 
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. 
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 Georgia Vascular Society. 

Annals of Vascular Surgery, is published ten times a year. The journal invites original manuscripts reporting 

clinical and experimental work in vascular surgery for peer review. Articles may be submitted for the 

following sections of the journal: 

 
Clinical Research (reports of clinical series, new drug or medical device trials) 

 
Basic Science Research (new investigations, experimental work) 

 
Case Reports (reports on a limited series of patients) 

 
General Reviews (scholarly review of the existing literature on a relevant topic) 

 
Developments in Endovascular and Endoscopic Surgery 

 
Selected Techniques (technical maneuvers) 

 
Historical Notes (interesting vignettes from the early days of vascular surgery) 

 
 Editorials/Correspondence 

 

Article types 

Articles may be submitted for the following sections of the journal: 

 
Clinical Research (reports of clinical series, new drug or medical device trials) 

 
Basic Science Research (new investigations, experimental work) 

 
Basic Data 

 
General Reviews (scholarly review of the existing literature on a relevant topic) 

 
Developments in Endovascular and Endoscopic Surgery 

 
Historical Notes (interesting vignettes from the early days of vascular surgery) 

 
Research Letter (max. 1500 words, no abstract, at least 1 table and/or figure (max. 2 total), a maximum of 

5 authors & 15 references, no supplementary material) 

 
 Editorials/Correspondence 

 

Peer review 

This journal follows a single anonymized review process. Your submission will initially be assessed by our 

editors to determine suitability for publication in this journal. If your submission is deemed suitable, it will 

typically be sent to a minimum of one reviewer for an independent expert assessment of the scientific 

quality. The decision as to whether your article is accepted or rejected will be taken by our editors. 
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Read more about peer review. 

 
Our editors are not involved in making decisions about papers which: 

 
they have written themselves. 

 
have been written by family members or colleagues. 

 
 relate to products or services in which they have an interest. 

 
Any such submissions will be subject to the journal's usual procedures and peer review will be handled 

independently of the editor involved and their research group. Read more about editor duties. 

 
Authors may submit a formal appeal request to the editorial decision, provided the it meets the 

requirements and follows the procedure outlined in Elsevier’s Appeal Policy. Only one appeal per submission 

will be considered and the appeal decision will be final. 

 

Special issues and article collections 

The peer review process for special issues and article collections follows the same process as outlined above 

for regular submissions, except, a guest editor may send the submissions out to the reviewers and may 

recommend a decision to the journal editor. The journal editor oversees the peer review process of all 

special issues and article collections to ensure the high standards of publishing ethics and responsiveness 

are respected and is responsible for the final decision regarding acceptance or rejection of articles. 

Open access 

We refer you to our open access information page to learn about open access options for this journal. 
 

Ethics and policies 

Ethics in publishing 

Authors must follow ethical guidelines stated in Elsevier's Publishing Ethics Policy. 

 

Submission declaration 

When authors submit an article to an Elsevier journal it is implied that: 

 
the work described has not been published previously except in the form of a preprint, an abstract, a 

published lecture, academic thesis or registered report. See our policy on multiple, redundant or 

concurrent publication. 

 
the article is not under consideration for publication elsewhere. 

 
the article's publication is approved by all authors and tacitly or explicitly by the responsible authorities 

where the work was carried out. 

 
if accepted, the article will not be published elsewhere in the same form, in English or in any other 

language, including electronically, without the written consent of the copyright-holder. 
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To verify compliance with our journal publishing policies, we may check your manuscript with our screening 

tools. 

Authorship 

All authors should have made substantial contributions to all of the following: 

 
1. The conception and design of the study, or acquisition of data, or analysis and interpretation of data. 

 
2. Drafting the article or revising it critically for important intellectual content. 

 
3. Final approval of the version to be submitted. 

 
Authors should appoint a corresponding author to communicate with the journal during the editorial 

process. All authors should agree to be accountable for all aspects of the work to ensure that the questions 

related to the accuracy or integrity of any part of the work are appropriately investigated and resolved. 

 

Changes to authorship 

The editors of this journal generally will not consider changes to authorship once a manuscript has been 

submitted. It is important that authors carefully consider the authorship list and order of authors and 

provide a definitive author list at original submission. 

 
The policy of this journal around authorship changes: 

 
All authors must be listed in the manuscript and their details entered into the submission system. 

 
Any addition, deletion or rearrangement of author names in the authorship list should only be made 

prior to acceptance, and only if approved by the journal editor. 

 
Requests to change authorship should be made by the corresponding author, who must provide the 

reason for the request to the journal editor with written confirmation from all authors, including any 

authors being added or removed, that they agree with the addition, removal or rearrangement. 

 
All requests to change authorship must be submitted using this form. Requests which do not comply 

with the instructions outlined in the form will not be considered. 

 
Only in exceptional circumstances will the journal editor consider the addition, deletion or 

rearrangement of authors post acceptance. 

 
Publication of the manuscript may be paused while a change in authorship request is being considered. 

 
Any authorship change requests approved by the journal editor will result in a corrigendum if the 

manuscript has already been published. 

 
 Any unauthorised authorship changes may result in the rejection of the article, or retraction, if the 

article has already been published. 

 

Declaration of interests 
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All authors must disclose any financial and personal relationships with other people or organizations that 

could inappropriately influence or bias their work. Examples of potential competing interests include: 

 
Employment 

 
Consultancies 

 
Stock ownership 

 
Honoraria 

 
Paid expert testimony 

 
Patent applications or registrations 

 
 Grants or any other funding 

 
The Declaration of Interests tool should always be completed. 

 
Authors with no competing interests to declare should select the option, "I have nothing to declare". 

 
The resulting Word document containing your declaration should be uploaded at the "attach/upload files" 

step in the submission process. It is important that the Word document is saved in the .doc/.docx file format. 

Author signatures are not required. 

 
We advise you to read our policy on conflict of interest statements, funding source declarations, author 

agreements/declarations and permission notes. 

Funding sources 

Authors must disclose any funding sources who provided financial support for the conduct of the research 

and/or preparation of the article. The role of sponsors, if any, should be declared in relation to the study 

design, collection, analysis and interpretation of data, writing of the report and decision to submit the 

article for publication. If funding sources had no such involvement this should be stated in your submission. 

 
List funding sources in this standard way to facilitate compliance to funder's requirements: 

 
Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy]; the Bill & 

Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes of Peace [grant  

number aaaa]. 

 
It is not necessary to include detailed descriptions on the program or type of grants, scholarships and 

awards. When funding is from a block grant or other resources available to a university, college, or other 

research institution, submit the name of the institute or organization that provided the funding. 

 
If no funding has been provided for the research, it is recommended to include the following sentence: 
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This research did not receive any specific grant from funding agencies in the public, commercial, or not-for- 

profit sectors. 

Declaration of generative AI in scientific writing 

Authors must declare the use of generative AI in scientific writing upon submission of the paper. The 

following guidance refers only to the writing process, and not to the use of AI tools to analyse and draw 

insights from data as part of the research process: 

 
Generative AI and AI-assisted technologies should only be used in the writing process to improve the 

readability and language of the manuscript. 

 
The technology must be applied with human oversight and control and authors should carefully review 

and edit the result, as AI can generate authoritative-sounding output that can be incorrect, incomplete 

or biased. Authors are ultimately responsible and accountable for the contents of the work. 

 
 Authors must not list or cite AI and AI-assisted technologies as an author or co-author on the 

manuscript since authorship implies responsibilities and tasks that can only be attributed to and 

performed by humans. 

 
The use of generative AI and AI-assisted technologies in scientific writing must be declared by adding a 

statement at the end of the manuscript when the paper is first submitted. The statement will appear in the 

published work and should be placed in a new section before the references list. An example: 

 
Title of new section: Declaration of generative AI and AI-assisted technologies in the writing process. 

 
 Statement: During the preparation of this work the author(s) used [NAME TOOL / SERVICE] in order to 

[REASON]. After using this tool/service, the author(s) reviewed and edited the content as needed and 

take(s) full responsibility for the content of the published article. 

 
The declaration does not apply to the use of basic tools, such as tools used to check grammar, spelling and 

references. If you have nothing to disclose, you do not need to add a statement. 

 
Please read Elsevier’s author policy on the use of generative AI and AI-assisted technologies, which can be 

found in our GenAI Policies for journals. 

 
Please note: to protect authors’ rights and the confidentiality of their research, this journal does not 

currently allow the use of generative AI or AI-assisted technologies such as ChatGPT or similar services by 

reviewers or editors in the peer review and manuscript evaluation process, as is stated in our GenAI Policies 

for journals. We are actively evaluating compliant AI tools and may revise this policy in the future. 

 

Preprints 

Preprint sharing 

Authors may share preprints in line with Elsevier's article sharing policy. Sharing preprints, such as on a 

preprint server, will not count as prior publication. 

 
We advise you to read our policy on multiple, redundant or concurrent publication. 
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Use of inclusive language 

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences, and 

promotes equal opportunities. Authors should ensure their work uses inclusive language throughout and 

contains nothing which might imply one individual is superior to another on the grounds of: 

 
age 

 
gender 

 
race 

 
ethnicity 

 
culture 

 
sexual orientation 

 
 disability or health condition 

 
We recommend avoiding the use of descriptors about personal attributes unless they are relevant and valid. 

Write for gender neutrality with the use of plural nouns ("clinicians, patients/clients") as default. Wherever 

possible, avoid using "he, she," or "he/she." 

 
No assumptions should be made about the beliefs of readers and writing should be free from bias, 

stereotypes, slang, reference to dominant culture and/or cultural assumptions. 

 
These guidelines are meant as a point of reference to help you identify appropriate language but are by no 

means exhaustive or definitive. 

 

Reporting sex- and gender-based analyses 

There is no single, universally agreed-upon set of guidelines for defining sex and gender. We offer the 

following guidance: 

 
Sex and gender-based analyses (SGBA) should be integrated into research design when research involves 

or pertains to humans, animals or eukaryotic cells and when sex and gender is relevant for the study 

outcome. This should be done in accordance with any requirements set by funders or sponsors and best 

practices within a field. 

 
Sex and/or gender dimensions of the research should be addressed within the article or declared as a 

limitation to the generalizability of the research. 

 
Definitions of sex and/or gender applied should be explicitly stated to enhance the precision, rigor and 

reproducibility of the research and to avoid ambiguity or conflation of terms and the constructs to which 

they refer. 
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We advise you to read the Sex and Gender Equity in Research (SAGER) guidelines and the SAGER checklist 

(PDF) on the EASE website, which offer systematic approaches to the use of sex and gender information in 

study design, data analysis, outcome reporting and research interpretation. 

 
For further information we suggest reading the rationale behind and recommended use of the SAGER 

guidelines. 

 
Definitions of sex and/or gender 

 
We ask authors to define how sex and gender have been used in their research and publication. Some 

guidance: 

 
Sex generally refers to a set of biological attributes that are associated with physical and physiological 

features such as chromosomal genotype, hormonal levels, internal and external anatomy. A binary sex 

categorization (male/female) is usually designated at birth ("sex assigned at birth") and is in most cases 

based solely on the visible external anatomy of a newborn. In reality, sex categorizations include people 

who are intersex/have differences of sex development (DSD). 

 
 Gender generally refers to socially constructed roles, behaviors and identities of women, men and 

gender-diverse people that occur in a historical and cultural context and may vary across societies and 

over time. Gender influences how people view themselves and each other, how they behave and interact 

and how power is distributed in society. 

Jurisdictional claims 

Elsevier respects the decisions taken by its authors as to how they choose to designate territories and 

identify their affiliations in their published content. Elsevier’s policy is to take a neutral position with respect 

to territorial disputes or jurisdictional claims, including, but not limited to, maps and institutional 

affiliations. For journals that Elsevier publishes on behalf of a third party owner, the owner may set its own 

policy on these issues. 

 
Maps: Readers should be able to locate any study areas shown within maps using common mapping 

platforms. Maps should only show the area actually studied and authors should not include a location 

map which displays a larger area than the bounding box of the study area. Authors should add a note 

clearly stating that "map lines delineate study areas and do not necessarily depict accepted national 

boundaries”. During the review process, Elsevier’s editors may request authors to change maps if these 

guidelines are not followed. 

 
 Institutional affiliations: Authors should use either the full, standard title of their institution or the 

standard abbreviation of the institutional name so that the institutional name can be independently 

verified for research integrity purposes. 

 

Informed consent and patient details 

Authors must document in the manuscript that ethics committee approval and informed consent have been 

obtained for studies involving patients or volunteers (including organ/tissue donors). Key guidelines: 

 
Appropriate consents, permissions and releases must be obtained if case details, personal information 

and images of patients or any other individuals are included in a publication, even if anonymized. 
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 Patient and research subjects’ names, initials, hospital or social security numbers, dates of birth or any 

other personal or identifying information should never be used, even where consent has been provided. 

Written consents must be retained. They should not be provided to this journal unless this is specifically 

requested in exceptional circumstances, for example, when a legal issue arises. Only then should you 

provide copies of the consents, or evidence that all relevant consents were obtained. 

 
Personal details of any patient must only be included in your article or in any supplementary materials 

(including all images and videos) in cases where written permission has been given by the patient (or, where 

applicable, the next of kin). 

 
We advise you to review Elsevier’s policy on patient consent prior to preparing your manuscript. 

 

Writing and formatting 

File format 

We ask you to provide editable source files for your entire submission (including figures, tables and text 

graphics). Some guidelines: 

 
Save files in an editable format, using the extension .doc/.docx for Word files and .tex for LaTeX files. A 

PDF is not an acceptable source file. 

 
Lay out text in a single-column format. 

 
Remove any strikethrough and underlined text from your manuscript, unless it has scientific significance 

related to your article. 

 
 Use spell-check and grammar-check functions to avoid errors. 

 
We advise you to read our Step-by-step guide to publishing with Elsevier. 

 

Title page 

You are required to include the following details in the title page information: 

 
Article title. Article titles should be concise and informative. Please avoid abbreviations and formulae, 

where possible, unless they are established and widely understood, e.g., DNA). 

 
Author names. Provide the given name(s) and family name(s) of each author. The order of authors should 

match the order in the submission system. Carefully check that all names are accurately spelled. If 

needed, you can add your name between parentheses in your own script after the English transliteration. 

 
Affiliations. Add affiliation addresses, referring to where the work was carried out, below the author 

names. Indicate affiliations using a lower-case superscript letter immediately after the author's name 

and in front of the corresponding address. Ensure that you provide the full postal address of each 

affiliation, including the country name and, if available, the email address of each author. 

 
Corresponding author. Clearly indicate who will handle correspondence for your article at all stages of 

the refereeing and publication process and also post-publication. This responsibility includes answering 
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any future queries about your results, data, methodology and materials. It is important that the email 

address and contact details of your corresponding author are kept up to date during the submission and 

publication process. 

 Present/permanent address. If an author has moved since the work described in your article was carried 

out, or the author was visiting during that time, a "present address" (or "permanent address") can be 

indicated by a footnote to the author's name. The address where the author carried out the work must 

be retained as their main affiliation address. Use superscript Arabic numerals for such footnotes. 

Abstract 

You are required to provide a concise and factual abstract which does not exceed 250 words. The abstract 

should briefly state the purpose of your research, principal results and major conclusions. Some guidelines: 

 
Abstracts must be able to stand alone as abstracts are often presented separately from the article. 

 
Avoid references. If any are essential to include, ensure that you cite the author(s) and year(s). 

 
 Avoid non-standard or uncommon abbreviations. If any are essential to include, ensure they are defined 

within your abstract at first mention. 

 

Structured abstract 

A structured abstract, by means of appropriate headings, should provide the context or background for your 

research. Some guidelines: 

 
State the purpose of your research. 

 
Outline basic procedures followed such as the selection of study subjects or laboratory animals and 

observational and analytical methods. 

 
Include your main findings, providing specific effect sizes and their statistical significance, if possible, 

and your principal conclusions. 

 
 Emphasize new and important aspects of your study or observations. 

 

Keywords 

You are required to provide 1 to 7 keywords for indexing purposes. Keywords should be written in English. 

Please try to avoid keywords consisting of multiple words (using "and" or "of"). 

 
We recommend that you only use abbreviations in keywords if they are firmly established in the field. 

 

Highlights 

You are encouraged to provide article highlights at submission. 

 
Highlights are a short collection of bullet points that should capture the novel results of your research as 

well as any new methods used during your study. Highlights will help increase the discoverability of your 

article via search engines. Some guidelines: 
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Submit highlights as a separate editable file in the online submission system with the word "highlights" 

included in the file name. 

 Highlights should consist of 3 to 5 bullet points, each a maximum of 85 characters, including spaces. 

We encourage you to view example article highlights and read about the benefits of their inclusion. 

Units, classifications codes and nomenclature 

This journal requires you to use the international system of units (SI) which follows internationally accepted 

rules and conventions. If other units are mentioned within your article, you should provide the equivalent 

unit in SI. 

 

Math formulae 
 

Submit math equations as editable text, not as images. 

 
Present simple formulae in line with normal text, where possible. 

 
Use the solidus (/) instead of a horizontal line for small fractional terms such as X/Y. 

 
Present variables in italics. 

 
Denote powers of e by exp. 

 
 Display equations separately from your text, numbering them consecutively in the order they are 

referred to within your text. 

 

Tables 

Tables must be submitted as editable text, not as images. Some guidelines: 

 
Place tables next to the relevant text or on a separate page(s) at the end of your article. 

 
Cite all tables in the manuscript text. 

 
Number tables consecutively according to their appearance in the text. 

 
Please provide captions along with the tables. 

 
Place any table notes below the table body. 

 
 Avoid vertical rules and shading within table cells. 

 
We recommend that you use tables sparingly, ensuring that any data presented in tables is not duplicating 

results described elsewhere in the article. 

 

Figures, images and artwork 
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Figures, images, artwork, diagrams and other graphical media must be supplied as separate files along 

with the manuscript. We recommend that you read our detailed artwork and media instructions. Some 

excerpts: 

 
When submitting artwork: 

 
Cite all images in the manuscript text. 

 
Number images according to the sequence they appear within your article. 

 
Submit each image as a separate file using a logical naming convention for your files (for example, 

Figure_1, Figure_2 etc). 

 
Please provide captions for all figures, images, and artwork. 

 
 Text graphics may be embedded in the text at the appropriate position. If you are working with LaTeX, 

text graphics may also be embedded in the file. 

 

Artwork formats 

When your artwork is finalized, "save as" or convert your electronic artwork to the formats listed below 

taking into account the given resolution requirements for line drawings, halftones, and line/halftone 

combinations: 

 
Vector drawings: Save as EPS or PDF files embedding the font or saving the text as "graphics." 

 
Color or grayscale photographs (halftones): Save as TIFF, JPG or PNG files using a minimum of 300 dpi 

(for single column: min. 1063 pixels, full page width: 2244 pixels). 

 
Bitmapped line drawings: Save as TIFF, JPG or PNG files using a minimum of 1000 dpi (for single column: 

min. 3543 pixels, full page width: 7480 pixels). 

 
 Combinations bitmapped line/halftones (color or grayscale): Save as TIFF, JPG or PNG files using a 

minimum of 500 dpi (for single column: min. 1772 pixels, full page width: 3740 pixels). 

 
Please do not submit: 

 
files that are too low in resolution (for example, files optimized for screen use such as GIF, BMP, PICT or 

WPG files). 

 
  disproportionally large images compared to font size, as text may become unreadable. 

 

Figure captions 

All images must have a caption. A caption should consist of a brief title (not displayed on the figure itself) 

and a description of the image. We advise you to keep the amount of text in any image to a minimum, 

though any symbols and abbreviations used should be explained. 
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Provide captions in a separate file. 

 

Color artwork 

If you submit usable color figures with your accepted article, we will ensure that they appear in color online. 

 
Please ensure that color images are accessible to all, including those with impaired color vision. Learn more 

about color and web accessibility. 

 
For articles appearing in print, you will be sent information on costs to reproduce color in the printed 

version, after your accepted article has been sent to production. At this stage, please indicate if your 

preference is to have color only in the online version of your article or also in the printed version. 

Generative AI and Figures, images and artwork 

Please read our policy on the use of generative AI and AI-assisted tools in figures, images and artwork, 

which can be found in Elsevier’s GenAI Policies for Journals. This policy states: 

 
We do not permit the use of Generative AI or AI-assisted tools to create or alter images in submitted 

manuscripts. 

 
The only exception is if the use of AI or AI-assisted tools is part of the research design or methods (for 

example, in the field of biomedical imaging). If this is the case, such use must be described in a 

reproducible manner in the methods section, including the name of the model or tool, version and 

extension numbers, and manufacturer. 

 
 The use of generative AI or AI-assisted tools in the production of artwork such as for graphical abstracts 

is not permitted. The use of generative AI in the production of cover art may in some cases be allowed, if 

the author obtains prior permission from the journal editor and publisher, can demonstrate that all 

necessary rights have been cleared for the use of the relevant material, and ensures that there is correct 

content attribution. 

 

Supplementary material 

We encourage the use of supplementary materials such as applications, images and sound clips to enhance 

research. Some guidelines: 

 
Supplementary material should be accurate and relevant to the research. 

 
Cite all supplementary files in the manuscript text. 

 
Submit supplementary materials at the same time as your article. Be aware that all supplementary 

materials provided will appear online in the exact same file type as received. These files will not be 

formatted or typeset by the production team. 

 
Include a concise, descriptive caption for each supplementary file describing its content. 

 
Provide updated files if at any stage of the publication process you wish to make changes to submitted 

supplementary materials. 
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Do not make annotations or corrections to a previous version of a supplementary file. 

 
 Switch off the option to track changes in Microsoft Office files. If tracked changes are left on, they will 

appear in your published version. 

Video 

This journal accepts video material and animation sequences to support and enhance your scientific 

research. We encourage you to include links to video or animation files within articles. Some guidelines: 

 
When including video or animation file links within your article, refer to the video or animation content 

by adding a note in your text where the file should be placed. 

 
Clearly label files ensuring the given file name is directly related to the file content. 

 
Provide files in one of our recommended file formats. Files should be within our preferred maximum file 

size of 150 MB per file, 1 GB in total. 

 
Provide "stills" for each of your files. These will be used as standard icons to personalize the link to your 

video data. You can choose any frame from your video or animation or make a separate image. 

 
 Provide text (for both the electronic and the print version) to be placed in the portions of your article that 

refer to the video content. This is essential text, as video and animation files cannot be embedded in the 

print version of the journal. 

 
We publish all video and animation files supplied in the electronic version of your article. 

 
For more detailed instructions, we recommend that you read our guidelines on submitting video content to 

be included in the body of an article. 

 

Research data 

We are committed to supporting the storage of, access to and discovery of research data, and our research 

data policy sets out the principles guiding how we work with the research community to support a more 

efficient and transparent research process. 

 
Research data refers to the results of observations or experimentation that validate research findings, which 

may also include software, code, models, algorithms, protocols, methods and other useful materials related 

to the project. 

 
Please read our guidelines on sharing research data for more information on depositing, sharing and using 

research data and other relevant research materials. 

 
For this journal, the following instructions from our research data guidelines apply. 

 
Option B: Research data deposit, citation and linking 

 
You are encouraged to: 
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Deposit your research data in a relevant data repository. 

 
Cite and link to this dataset in your article. 

 
 If this is not possible, make a statement explaining why research data cannot be shared. 

 

Data statement 

To foster transparency, you are encouraged to state the availability of any data at submission. 

 
Ensuring data is available may be a requirement of your funding body or institution. If your data is 

unavailable to access or unsuitable to post, you can state the reason why (e.g., your research data includes 

sensitive or confidential information such as patient data) during the submission process. This statement 

will appear with your published article on ScienceDirect. 

 
Read more about the importance and benefits of providing a data statement. 

 

Data linking 

Linking to the data underlying your work increases your exposure and may lead to new collaborations. It 

also provides readers with a better understanding of the described research. 

 
If your research data has been made available in a data repository there are a number of ways your article 

can be linked directly to the dataset: 

 
Provide a link to your dataset when prompted during the online submission process. 

 
For some data repositories, a repository banner will automatically appear next to your published article 

on ScienceDirect. 

 
  You can also link relevant data or entities within the text of your article through the use of identifiers. 

Use the following format: Database: 12345 (e.g. TAIR: AT1G01020; CCDC: 734053; PDB: 1XFN). 

 
Learn more about linking research data and research articles in ScienceDirect. 

 

Research Elements 

This journal enables the publication of research objects (e.g. data, methods, protocols, software and 

hardware) related to original research in Elsevier's Research Elements journals. 

 
Research Elements are peer-reviewed, open access journals which make research objects findable, 

accessible and reusable. By providing detailed descriptions of objects and their application with links to the 

original research article, your research objects can be placed into context within your article. 

 
You will be alerted during submission to the opportunity to submit a manuscript to one of the Research 

Elements journals. Your Research Elements article can be prepared by you, or by one of your collaborators. 

 

Article structure 

Article sections 
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Divide your article into clearly defined and numbered sections. Number subsections 1.1 (then 1.1.1, 1.1.2, 

...), then 1.2, etc. 

 
Use the numbering format when cross-referencing within your article. Do not just refer to "the text." 

 
You may give subsections a brief heading. Headings should appear on a separate line. 

 
  Do not include the article abstract within section numbering. 

Theory and calculation 

The theory section should lay the foundation for further work by extending the background you provided in 

the introduction to your article. The calculation section should represent a practical development from a 

theoretical basis. 

 
Glossary 

Please provide definitions of field-specific terms used in your article, in a separate list. 

 
Acknowledgements 

Include any individuals who provided you with help during your research, such as help with language, 

writing or proof reading, in the acknowledgements section. Acknowledgements should be placed in a 

separate section which appears directly before the reference list. Do not include acknowledgements on your 

title page, as a footnote to your title, or anywhere else in your article other than in the separate 

acknowledgements section. 

 
Author contributions: CRediT 

Corresponding authors are required to acknowledge co-author contributions using CRediT (Contributor 

Roles Taxonomy) roles: 

 
Conceptualization 

 
Data curation 

 
Formal analysis 

 
Funding acquisition 

 
Investigation 

 
Methodology 

 
Project administration 

 
Resources 

 
Software 

 
Supervision 

http://www.sciencedirect.com/journal/annals-of-vascular-surgery/publish/guide-for-authors
https://credit.niso.org/
https://credit.niso.org/


3/19/25, 1:07 PM Guide for authors - Annals of Vascular Surgery - ISSN 0890-5096 | ScienceDirect.com by Elsevier 

https://www.sciencedirect.com/journal/annals-of-vascular-surgery/publish/guide-for-authors 18/24 

 

 

Validation 

 
Visualization 

 
Writing – original draft 

 
 Writing – review and editing 

Not all CRediT roles will apply to every manuscript and some authors may contribute through multiple roles. 

 
We advise you to read more about CRediT and view an example of a CRediT author statement. 

Funding sources 

Authors must disclose any funding sources who provided financial support for the conduct of the research 

and/or preparation of the article. The role of sponsors, if any, should be declared in relation to the study 

design, collection, analysis and interpretation of data, writing of the report and decision to submit the 

article for publication. If funding sources had no such involvement this should be stated in your submission. 

 
List funding sources in this standard way to facilitate compliance to funder's requirements: 

 
Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy]; the Bill & 

Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes of Peace [grant  

number aaaa]. 

 
It is not necessary to include detailed descriptions on the program or type of grants, scholarships and 

awards. When funding is from a block grant or other resources available to a university, college, or other 

research institution, submit the name of the institute or organization that provided the funding. 

 
If no funding has been provided for the research, it is recommended to include the following sentence: 

 
This research did not receive any specific grant from funding agencies in the public, commercial, or not-for- 

profit sectors. 

 
Appendices 

We ask you to use the following format for appendices: 

 
Identify individual appendices within your article using the format: A, B, etc. 

 
 Give separate numbering to formulae and equations within appendices using formats such as Eq. (A.1), 

Eq. (A.2), etc. and in subsequent appendices, Eq. (B.1), Eq. (B. 2) etc. In a similar way, give separate 

numbering to tables and figures using formats such as Table A.1; Fig. A.1, etc. 

References 

References within text 

Any references cited within your article should also be present in your reference list and vice versa. Some 

guidelines: 

 
References cited in your abstract must be given in full. 
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We recommend that you do not include unpublished results and personal communications in your 

reference list, though you may mention them in the text of your article. 

 
Any unpublished results and personal communications included in your reference list must follow the 

standard reference style of the journal. In substitution of the publication date add "unpublished results" 

or "personal communication." 

 
 References cited as "in press" imply that the item has been accepted for publication. 

Linking to cited sources will increase the discoverability of your research. 

 
Before submission, check that all data provided in your reference list are correct, including any references 

which have been copied. Providing correct reference data allows us to link to abstracting and indexing 

services such as Scopus, Crossref and PubMed. Any incorrect surnames, journal or book titles, publication 

years or pagination within your references may prevent link creation. 

 
We encourage the use of Digital Object Identifiers (DOIs) as reference links as they provide a permanent link 

to the electronic article referenced. 

Reference style 

Indicate references by number(s) in square brackets in line in the text. You can refer to author names within 

your text, but you must always give the reference number, e.g., "as demonstrated [3,6]. Barnaby and Jones [8] 

obtained a different result ...". 

 
Number the references in the reference list in the order in which they appear in the text. 

 
Please note the shortened form for last page number. e.g., 51-9, and that for more than 6 authors the first 6 

should be listed followed by 'et al.'. 

 
For further details you are referred to 'Uniform Requirements for Manuscripts submitted to Biomedical 

Journals' (J Am Med Assoc 1997;277:927-34) and more samples of formatted references. 

 
Abbreviate journal names according to the List of Title Word Abbreviations (LTWA). 

Examples: 

Reference to a journal publication: 

 
[1] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. J Sci Commun 2020;163:51- 

9. https://doi.org/10.1016/j.sc.2020.00372. 

 
Reference to a journal publication with an article number: 

 
[2] Van der Geer J, Hanraads JAJ, Lupton RA. The art of writing a scientific article. Heliyon. 2022;19:e00205. 

https://doi.org/10.1016/j.heliyon 2022.e00205. 

 
Reference to a book: 

 
[3] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000. 
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Reference to a chapter in a book: 

 
[4] Mettam GR, Adams LB. How to prepare an electronic version of your article. In: Jones BS, Smith RZ, 

editors. Introduction to the electronic age, New York: E-Publishing Inc; 2023, p. 281-304. 

 
Reference to a website: 

 
[5] Cancer Research UK. Cancer statistics reports for the UK, 

http://www.cancerresearchuk.org/aboutcancer/statistics/cancerstatsreport/; 2023 [accessed 13 March 2023]. 

 
Reference to a dataset: 

 
[6] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality data for Japanese oak wilt disease and 

surrounding forest compositions [dataset]. Mendeley Data. 2015. https://doi.org/10.17632/xwj98nb39r.1. 

 
Reference to software: 

 
[7] Coon E, Berndt M, Jan A, Svyatsky D, Atchley A, Kikinzon E, et al. Advanced Terrestrial Simulator (ATS). 

Version 0.88 [software]. Zenodo; 2020 Mar 25. https://doi.org/10.5281/zenodo.3727209. 

Web references 

When listing web references, as a minimum you should provide the full URL and the date when the reference 

was last accessed. Additional information (e.g. DOI, author names, dates or reference to a source 

publication) should also be provided, if known. 

 
You can list web references separately under a new heading directly after your reference list or include them 

in your reference list. 

 
Data references 

We encourage you to cite underlying or relevant datasets within article text and to list data references in the 

reference list. 

 
When citing data references, you should include: 

 
author name(s) 

 
dataset title 

 
data repository 

 
version (where available) 

 
year 

 
 global persistent identifier 

 
Add [dataset] immediately before your reference. This will help us to properly identify the dataset. The 

[dataset] identifier will not appear in your published article. 
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Preprint references 

We ask you to mark preprints clearly. You should include the word "preprint" or the name of the preprint 

server as part of your reference and provide the preprint DOI. 

 
Where a preprint has subsequently become available as a peer-reviewed publication, use the formal 

publication as your reference. 

 
If there are preprints that are central to your work or that cover crucial developments in the topic, but they 

are not yet formally published, you may reference the preprint. 

 
Reference management software 

Most Elsevier journals have their reference template available in popular reference management software 

products. These include products that support Citation Style Language (CSL) such as Mendeley Reference 

Manager. 

 
If you use a citation plug-in from these products, select the relevant journal template and all your citations 

and bibliographies will automatically be formatted in the journal style. We advise you to remove all field 

codes before submitting your manuscript to any reference management software product. 

 
If a template is not available for this journal, follow the format given in examples in the reference style 

section of this Guide for Authors. 

Submitting your manuscript 

Submission checklist 

Before completing the submission of your manuscript, we advise you to read our submission checklist: 

 
One author has been designated as the corresponding author and their full contact details (email 

address, full postal address and phone numbers) have been provided. 

 
All files have been uploaded, including keywords, figure captions and tables (including a title, 

description and footnotes) included. 

 
Spelling and grammar checks have been carried out. 

 
All references in the article text are cited in the reference list and vice versa. 

 
Permission has been obtained for the use of any copyrighted material from other sources, including the 

Web. 

 
 For gold open access articles, all authors understand that they are responsible for payment of the article 

publishing charge (APC) if the manuscript is accepted. Payment of the APC may be covered by the 

corresponding author's institution, or the research funder. 

 

After receiving a final decision 

Article Transfer Service 
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If your manuscript is more suitable for an alternative Elsevier journal, you may receive an email asking you 

to consider transferring your manuscript via the Elsevier Article Transfer Service. 

 
The recommendation could come from the journal editor, a dedicated in-house scientific managing editor, a 

tool-assisted recommendation or a combination. 

 
If you agree with the recommendation, your manuscript will be transferred and independently reviewed by 

the editors of the new journal. You will have the opportunity to make revisions, if necessary, before the 

submission is complete at the destination journal. 

Publishing agreement 

Authors will be asked to complete a publishing agreement after acceptance. The corresponding author will 

receive a link to the online agreement by email. We advise you to read Elsevier's policies related to copyright 

to learn more about our copyright policies and your, and your employer’s/institution’s, additional rights for 

subscription and gold open access articles. 

 

License options 

Authors will be offered open access user license options which will determine how you, and third parties, 

can reuse your gold open access article. We advise that you review these options and any funding body 

license requirements before selecting a license option. 

 

Open access 

We refer you to our open access information page to learn about open access options for this journal. 

 

Permission for copyrighted works 

If excerpts from other copyrighted works are included in your article, you must obtain written permission 

from the copyright owners and credit the source(s) within your article using Elsevier’s permission request 

and license form (Word). 

 

Proof correction 

To ensure a fast publication process we will ask you to provide proof corrections within two days. 

 
Corresponding authors will be sent an email which includes a link to our online proofing system, allowing 

annotation and correction of proofs online. The environment is similar to Word. You can edit text, comment 

on figures and tables and answer questions raised by our copy editor. Our web-based proofing service 

ensures a faster and less error-prone process. 

 
You can choose to annotate and upload your edits on the PDF version of your article, if preferred. We will 

provide you with proofing instructions and available alternative proofing methods in our email. 

 
The purpose of the proof is to check the typesetting, editing, completeness and correctness of your article 

text, tables and figures. Significant changes to your article at the proofing stage will only be considered with 

approval of the journal editor. 

 

Offprints 
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A PDF file of your article will be sent by email to the corresponding author. The PDF file will be a 

watermarked version of your published article including a cover sheet with the journal cover image and a 

disclaimer outlining the terms and conditions of use. 

 
For an extra charge, you will be provided with the option to order paper offprints. A link to an offprint order 

form will be sent by email when your article is accepted for publication. 

Responsible sharing 
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