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Abstract 

Background: Myocardial injury after noncardiac surgery (MINS) occurs in 15% of patients 

undergoing carotid endarterectomy (CEA) with general anesthesia. Short and long-term risk 

of myocardial infarction (MI) and stroke have been strongly associated with the presence of 

MINS, with an associated mortality rate superior to 10% in the first year. Due to the absence 

of studies concerning CEA with regional anesthesia (RA), the present study aimed to 

evaluate the incidence of MINS in patients with RA and its prognostic value on 

cardiovascular events or death.  

Materials and Methods: From January 2009 to January 2018, 156 patients from a 

Portuguese tertiary care medical center who underwent CEA under RA were retrieved from a 

prospectively gathered database. Troponin I or high-sensitive troponin I values were 

systematically measured in the postoperative period and studied as a binary outcome in a 

logistic regression model. Survival analysis was used to study the impact of MINS in time-

dependent clinical outcomes such as stroke and MI.  

Results: The incidence of MINS after CEA was 15.3%. Multivariate analysis confirmed that 

chronic heart failure was strongly associated with MINS (OR: 4.458, 95% CI: 1,689 – 

11.708, P < 0.001).  A previously diagnosed MINS was associated with the long-term risk of 

MI and major adverse cardiovascular events (MACE) with hazard ratios (HR) of 3.318 (95% 

CI: 0.97-13.928, Breslow: P = 0.025) and 1.955 (95% CI: 1.01 – 4.132, Breslow: P = 0.046), 

respectively. 

 Conclusions: MINS is a long-term predictor of MI and MACE. Troponin assessment after 

CEA should be routinely monitored in patients with a cardiovascular risk superior to 5%. 
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Further studies concerning prophylaxis and management of MINS should be carried on, 

focusing on the effect of anesthetic procedure in postoperative troponin elevation.  

Keywords: Carotid Stenosis – Carotid Endarterectomy – Myocardial Injury after Non-Cardiac 

Surgery – Major Adverse Cardiovascular Events  
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Highlights: 

• Incidence of myocardial injury after carotid endarterectomy under regional anesthesia 

was 15.3%. 

• Myocardial injury in carotid endarterectomy predicts long-term risk of cardiovascular 

events. 

• Routinely troponin assessment after carotid endarterectomy should be performed in 

patients with a cardiovascular risk superior to 5%. 
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Abbreviations 

AHF – Acute Heart Failure 

ASA - American Society Of Anesthesiologists 

BMI – Body Mass Index (Kg/M2) 

CAD – Coronary Artery Disease 

CEA – Carotid Endarterectomy 

CHF – Chronic Heart Failure 

CI – Confidence Interval 

CKD – Chronic Kidney Disease 

COPD – Chronic Obstructive Pulmonary Disease 

DM – Diabetes Mellitus 

ECG - Electrocardiography 

GA – General Anesthesia 

Hb – Hemoglobin 

HR – Hazard Ratio 

HsTnI – High Sensivity Troponin I 

MACE – Major Adverse Cardiovascular Events 

MI – Myocardial Infarction 
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MINS – Myocardial Injury In Non-Cardiac Surgery 

OR – Odds Ratio 

RA – Regional Anesthesia 

TIA – Transient Ischemic Attack 

Trop I – Troponin I 
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1. INTRODUCTION 

Myocardial injury after noncardiac surgery (MINS) is defined as a relevant 

myocardial injury due to ischemia occuring during or within 30 days after surgery (1). This 

myocardial lesion in the perioperative period does not meet the classic diagnostic criteria for 

myocardial infarction (MI) (1, 2). The definition of MI is narrower than the definition of 

MINS, as the latter includes other relevant myocardial injuries related to ischemia (1), not 

including the perioperative myocardial injury due to documented non-ischemic aetiology 

such as pulmonary embolism, cardioversion, sepsis and others (1). In the large international 

study Vascular events In noncardiac Surgery patIents cOhort evaluatioN (VISION), it was 

reported the optimal diagnostic criterion for MINS is an elevation of serum troponin (1, 3), a 

highly sensitive and specific marker of myocardial lesion (3). It was also found that MINS 

affects 8% of the patients and can predict 34% of deaths during the first 30 days after 

noncardiac surgery in adults (1). Moreover, 58.2% of patients with MINS did not fulfil the 

universal definition of MI (2)  and, of these patients, 1 in 13 died within 30 days (1). 

Vascular surgery is strongly associated with cardiovascular risk (3). Particularly, 

carotid endarterectomy (CEA), the treatment of choice for symptomatic and selected 

asymptomatic patients with severe ipsilateral carotid artery stenosis, (3, 4) was associated 

with a higher risk of silent periprocedural MI (3). Serum troponin was significantly elevated 

in 15% of patients under general anesthesia (GA) (3). These patients presented higher rates of 

major adverse cardiovascular events during a follow-up of 1.8 years when compared to 

patients without elevation of troponin (3).  
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Furthermore myocardial infarction (MI) is one of the most frequent complications 

after CEA, with substantial associated mortality (5-7), and a presenting a strong relation with 

the presence of MINS (1, 8). Nevertheless, incidence of MINS after CEA under regional 

anesthesia (RA) was never reported.  

Therefore, this study aimed to determine the incidence of MINS after CEA under RA 

and estimate its prognostic value upon associated long-term adverse outcomes including MI, 

related cardiovascular events and mortality. Influence of baseline and procedure-related 

factors on postoperative troponin elevation was also analysed.  
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2. METHODS 

2.1 Study Population. From January 2011 to January 2018, 156 patients from a 

tertiary care and referral center, who underwent CEA with RA for carotid artery stenosis 

were selected from a previous prospective cohort database. A post-hoc analysis was 

performed. From the original database, (n=188) patients with concomitant cardiac surgery (7 

patients), missing troponin values (14 patients) and the absence of a first postoperative 

evaluation (11 patients) were excluded from the study. Sensitivity analysis was performed 

and non-significant. Patients were evaluated by a vascular surgeon and an anesthesiologist 

before the surgery and were under acetylsalicylic acid 100 mg and atorvastatin 40 mg for at 

least two days prior to surgery. Troponin I (Trop I) and high-sensitivity troponin I (hsTnI) 

values were measured and registered systematically during the following 48h. The median 

follow-up was 52 months [49 – 54] (reverse Kaplan-Meier). Clinical adverse events such as 

stroke, MI, acute heart failure (AHF), and all-cause mortality were assessed 30-days post-

procedure and in the subsequent long-term surveillance period. This study was reported 

according with the STROCSS criteria (9). The study protocol was approved by the local 

Ethics Committee and respects the Declaration of Helsinki. 

 

2.2 Definitions. Myocardial injury after noncardiac surgery is defined by a rising 

pattern of cardiac troponin values with at least one value above the 99th percentile upper 

reference limit (2). However, it did not include perioperative myocardial injury due to non-

ischemic reasons such as sepsis, cardioversion and pulmonary embolism (1). Symptomatic 

carotid stenosis was defined according to the Clinical Practice Guidelines of the European 
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Society for Vascular Surgery (10), and MI was defined according to the Fourth Universal 

Definition of Myocardial Infarction (2018) (2). 

On the postoperative days the levels of troponin were estimated and the highest value 

was registered (8). MINS was defined by the reference values of a Trop I chemiluminescent 

microparticle immunoassay (Architect Stat Troponin I, Abbot Laboratories, Wiesbaden, 

Germany) and a fourth-generation assay hSTnI (Abbot Laboratories, Wiesbaden, Germany): 

0.032 µg/mL regardless of sex and 27 ng/mL (male) or 11.4 ng/mL (female), respectively, in 

accord to the references values of the hospital clinical laboratory. Cardiac troponin I has been 

previously demonstrated as a highly sensitive and specific marker for myocardial injury post-

procedure in short and long-term periods in these patients (11, 12). The hSTnI commercial 

assay fulfills the criteria of the International Federation for Clinical Chemistry to be 

considered a high sensitivity assay for cardiac troponin, i.e., 10% total imprecision at the 99th 

percentile of a reference normal population and the detection of cardiac troponin in at least 

50% of the individuals belonging to that population (2, 13, 14). 

Major adverse cardiovascular events (MACE) is defined as the composite of MI, AHF 

and all-cause mortality (2). As postoperative anemia was considered determinant for possible 

association with troponin elevation, the hemoglobin (Hb) threshold related to cardiac 

ischemia (namely troponin elevation, ST deviations on ECG, and/or angina) was set to 10 

g/dL (5).  

 

2.3 Surgical Technique. All patients were subjected to CEA under RA with initial 

neurologic examination and further surveillance every 5 minutes and cerebral oximetry 
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monitoring (INVOSTM, Medtronic, Minneapolis, MN, USA). The present department has a 

reported stroke rate in CEA of 1.10% and a death rate of 0.6% in symptomatic patients (15, 

16). Regional anesthesia by deep cervical block was performed with the patient in supine 

position and head turned opposingly to the side of procedure. A 22 gauge insulated needle 

was perpendicularly inserted under ultrasound guidance in most cases. After, 4-5ml of 

ropivacaine 0.5% was administered per spinal level (C2-C4) in a total of 12-15mL (deep 

cervical blockade) and/or 5mL of ropivacaine 0.5% at the posterior border of the midportion 

of the sternocleidomastoid muscle (superficial cervical blockade) were injected (17). 

Postoperative surveillance was performed resorting to clinical examination and 

Doppler Ultrasonography in the subsequent 30-90 days. 

 

2.4 Statistical analysis.The necessary sample for a survival test was calculated 

resorting to WinPepi® V11.65 (18), aiming for a statistical power (β) of 80% and an α<0.05. 

The sample was estimated (152) for an event rate difference of 20% between groups, 

although higher event rates differences are described (1, 19). Due to the low rate of 30-day-

events, an increased sample size would be necessary to detect 30-day differences in outcome.  

For statistics purposes, SPSS (IBM Corp., released 2017. IBM SPSS Statistics for 

Windows, version 25.0, Armonk, NY, USA) was used and univariate analysis was assessed 

through 2 or Fisher’s test concerning qualitative data and Student’s t-test for quantitative 

data. Patients with MINS were compared to patients without troponin rise upon baseline 

demographic and clinical characteristics (Table I). Multivariate analysis was performed 
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resorting to binary logistic regression using MINS as a binary outcome, variables with 

p<0.05 were included. The Log-rank and the Breslow estimators were applied to study the 

effect of MINS in time-dependent variables. 
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3. RESULTS 

3.1 Demographics and perioperative determinants of MINS. The sample consisted 

of 156 patients, with a mean age of 69.58 ± 9.291 (range 45 – 89), including 119 men 

(76.3%). The incidence of MINS in this sample was 15.3% (24 patients). No significant 

differences in demographics were found between patients with or without MINS.  

Concerning comorbidities, troponin elevation was significantly associated with the 

presence of coronary artery disease (CAD) (59.09% vs 34.65% P = 0.029) and chronic heart 

failure (CHF) (45.45% vs 15.75% P = 0.003). Multivariate analysis did not confirm CAD as 

a risk factor for MINS (CAD odds ratio (OR): 1.796, 95% confidence intervals (CI): 0.649 – 

4.970, P = 0.260). CHF revealed an OR of 4.458, 95% CI: 1,689 – 11.708, P = 0.002. 

Regarding other comorbidities of the patients such as hypertension, diabetes or 

dyslipidaemia, no significant results were found (P = 0.719, P = 0.313 and P = 0.688, 

correspondingly). No association with MINS was found in patients with symptomatic 

presentation of the disease (P = 0.157). Additionally, pre-operative Hb levels and the 

occurrence of post-carotid clamping deficits were not significantly different (P = 0.367 and P 

= 0.432, respectively) (Table I). Concerning the use of anti-hypertensive therapy, only 

calcium channel blockers presented a significant association (23.10% vs 10.40%, P = 0.039), 

although, this finding was not confirmed by the multivariate analysis (OR: 2.28, 95% CI: 

0.847 – 5.859, P = 0.104). Beta-blockers, angiotensin-converting enzyme inhibitors and 

diuretics did not predict or prevent significant MINS (P = 0.399, P = 0.901 and P = 0.975, 

correspondingly) (Table I). 
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3.2 Prognostic value of MINS upon short and long-term outcomes. At 30-days no 

significant differences were observed in major outcomes. Long-term rates of MI and MACE 

were found to be significantly increased in patients with reported MINS (for MI, HR: 3.318, 

95% CI: 0.97-13.928, Breslow: P = 0.025; for MACE, HR: 1.955, 95% CI: 1.01-4.132, 

Breslow: P = 0.046). However, the presence of MINS could not predict the risk of isolated 

stroke and all cause death in a long-term period (for stroke,  HR: 2.133, 95% CI: 0.565 – 

8.052 P = 0.251; for death,  HR: 1.699 95% CI: 0.772-3.743, log rank: P = 0.986) (Figure 1).  

MINS was not associated with carotid restenosis (30% or higher) at 24 months after 

CEA (P = 0.587).  

 

 

4. DISCUSSION 

This prospective cohort study reports the incidence of MINS after CEA under RA and 

its determinants. Troponin elevations occurred in 15.3% of the patients and more frequently 

in patients with CAD, CHF and under calcium channel blockers, although only CHF 

persisted in multivariate analysis. Furthermore, this study confirms previous findings on the 

prognostic value of MINS upon long-term MI and MACE. 

CAD is a strong risk-factor for postoperative myocardial complications (20, 21), and 

its prevalence in patients submitted to CEA might be as high as 93% (35% of them classified 

as severe CAD) (6). Another recent study has described a CAD prevalence of 77.5% in 

patients with severe carotid artery stenosis undergoing carotid artery stenting (22). The risk 
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of MI in patients undergoing vascular surgery has been ranged from 1% to 26% with an 

incidence  of 14% to 47% for myocardial ischemia (23). However, a recently published large 

international prospective cohort did not confirm CAD as a predictor of MINS in patients 

undergoing vascular surgery with GA or RA (8). These findings are consistent with those 

found in this cohort. On the other hand, CHF was confirmed by multivariate analysis as an 

independent predictor of MINS. This finding is supported by a previous report, presenting 

CHF as having significant predictive role in the occurrence of MACE after CEA, regardless 

of the anesthetic method (24). Additionally, the National Health And Nutrition Examination 

Survey I (NHANES I) follow-up study has described CAD as the leading cause of heart 

failure, with an 8-fold risk increase in both genders (95% CI: 6.95-9.46, P < 0.001) (25). This 

finding suggests that CAD might be a confounding factor, which supports the significant 

reported risk for myocardial injury in patients with CHF (P = 0.0002).  

Considering the action of antihypertensive drugs, none has shown consistent and  

significant differences between the groups,  in line with previous findings(26, 27). A 

significant association with the duration of intraoperative hypotension was reported (28, 29), 

but direct relations between the different antihypertensive drugs and MINS were excluded 

(28). However, previous studies report that beta-blockers might present a cardioprotective 

role, due to its chronotropic effect, along with the reduced systolic pressure and ventricular 

contractile force (23, 30, 31). Furthermore, beta-blockers can be implicated in the prevention 

of the rupture of coronary plaques (30, 31) and display an anti-inflammatory action on the 

circulating levels of cytokines (30, 32). Moreover, in patients with CHF with impaired 

ventricular function, up to 50% the patients submitted to vascular surgery (33, 34), beta-
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blockers have shown to reduce cardiac remodeling (35) and possibly reduce the impact of 

this risk-factor in the development of MINS.     

In the present study, MACE and MI have shown to be associated with troponin I 

elevation. As described above, MI accounts for 24% of deaths after CEA with further 

diagnosis of MINS (16, 36). These findings are consistent with the results previously 

published by Grobben et al. (5). Some clinical trials such as the Coronary Artery 

Revascularization Prophylaxis (CARP) trial and the randomized Dutch Echocardiographic 

Cardiac Risk Evaluation Applying Stress Echography (DECREASE)-V (37) studied the role 

of myocardial revascularization preceding vascular surgery to minimize these adverse 

outcomes (37, 38). Similar results were obtained in both trials, and no significant differences 

were found between patients who performed myocardial revascularization and patients 

undergoing only medical therapy, regarding a composite outcome of 30-day cardiovascular 

mortality and myocardial infarction (23). However, a randomized controlled trial reported 

significant postoperative benefit in patients undergoing CEA with asymptomatic disease who 

were routinely submitted to coronary angiography and supplementary revascularization (39, 

40). Furthermore, long-term results demonstrated the reduction of the incidence of MI and 

the increase of survival in patients with asymptomatic CAD (P = 0.01) (40). However, larger 

controlled studies in order to confirm these results are necessary, which could lead to current 

practice change (40). 

The present cohort did not demonstrate an association between MINS and the risk of 

late stroke. Other studies are in concordance with this finding (5, 12). In contrast, the large 

VISION study (1), reported a higher incidence of stroke in patients undergoing noncardiac 
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surgery. The reasons behind this finding are not clear and might be due to association with 

several factors such as advanced age, comorbidities or extensive vascular disease. It is 

important to note that the current evidence regarding MINS after CEA concerns patients 

submitted to GA. GA might predispose the occurrence of myocardial injury although current 

evidence is unclear (5, 12, 41). Since RA is feasible and offers safer outcomes, it would be 

expected a lower incidence of myocardial injury when compared with GA (42). Only one 

randomized trial that has compared the impact of these two types of anesthesia in CEA, 

reporting periprocedural troponin T levels and the occurrence of MI, but no significant 

differences were found (43). However, this study included a sample of only 60 patients, 

which is an important limitation to its external validity. Moreover, the General Anesthesia 

versus Local Anesthesia for Carotid Surgery (GALA) trial supports that the incidence of MI 

when undergoing CEA with GA does not differ from the RA approach (44). Although, it is 

suggested that RA has some disadvantages, such as periprocedural pain and anxiety, which 

could induce a higher risk of myocardial injury (44). Hence, only further prospective studies 

of MINS comparing RA with GA would clarify their relevance in myocardial injury. 

As for the above-mentioned long-term cardiovascular events associated with MINS, 

assessment and management of MINS remains a matter of discussion. Selective post-CEA 

troponin measurement should be considered in order to avoid further cardiovascular 

morbidity and mortality, once MINS is also associated to a three-fold increased risk of 30-

day mortality (45) and other major cardiac complications (1). According to the Canadian 

Cardiovascular Society Guidelines, patients with a cardiovascular risk superior to 5% 
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accessed by Revised Cardiac Risk Index, should undergo routine troponin evaluation. (46, 

47) 

Nonetheless, cost-effectiveness analyses regarding measurement of troponin and 

management of MINS are still widely limited. A cost-consequence analysis of troponin T 

monitoring, based on the VISION study (29), has demonstrated higher cost-effectiveness in 

patients at higher risk for MINS (age > 65 years, or history of atherosclerosis or diabetes) 

(48). Toborg et al. has reported that routine troponin surveillance was cost-effective in 

patients aged >45 years with a positive screening for MINS (49). It was also demonstrated a 

25% reduction in MI and vascular mortality by initiating aspirin and statin therapy. (50)  

Strengths of the present study are the long follow-up of the patients and the use of 

exclusively RA during CEA. Even though the data collection was prospective, it has some 

limitations since it is a post-hoc analysis. Although, no differences were reported regarding 

the excluded group. 

 

5. CONCLUSIONS 

The incidence of MINS was 15.3%. CHF is associated with the occurrence of MINS 

after CEA. MINS is a valid long-term predictor of MACE and MI in patients undergoing 

CEA with RA.  

Due to its prognostic relevance, the authors recommend the reference to MINS 

incidence in the standards of report for CEA. Additionally, it is also recommended troponin 

assessment in the postoperative period of CEA for patients with RCRI≥1. Subsequent studies 
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on MINS management measures and the impact of GA vs RA in its incidence should also be 

carried on.  
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TABLE 

Table 1. Demographics and comorbidities of the patients 

 No Troponin  

Elevation 

n = 132 

N (%) 

MINS 

n = 24 

P – Value 

N (%) 

P - Value 

Age (years) 69.71 ± 9.260 70.18 ± 10.861 0.832 

Sex (Male) 100 (79.37) 19 (86.36) 0.569* (0.445) 

Hypertension 113 (88.28) 20 (90.90) 1.000* (0.719) 

Smoking history 65 (50.78) 14 (63.64) 0.265 

Diabetes 55 (43.30) 7 (31.82) 0.313 

Dyslipidaemia 109 (85.16) 18 (81.82) 0.749* (0.688) 

CKD 14 (11.11) 5 (22.73) 0.163* (0.133) 

Obesity 15 (11.90) 2 (9.09) 1.000* (0.703) 

PAD 34 (26.77) 9 (40.91) 0.177 

CAD 44 (34.65) 13 (59.09) 0.029 



PAD and CAD 18 (14.06) 6 (27.27) 0.065 

COPD 17 (13.39) 1 (4.55) 0.475* (0.240) 

 No Troponin  

Elevation 

n = 132 

N (%) 

MINS 

n = 24 

P – Value 

N (%) 

P - Value 

CHF 20 (15.75) 10 (45.45) 0.003* (0.001) 

ASA 2.87±0.479 3.00±0.309 0.093 

Asymptomatic 

Symptomatic  

  TIA 

  Stroke 

68 (54.00) 

58 (46.03) 

11 (8.70) 

47 (37.30) 

18 (81.80) 

4 (18.18) 

3 (21.40) 

1 (4.50) 

0.157 

0.966 

0.143 

Preop Hb (g/L) 12.30 ± 36.80 11.54 ± 3.20 0.367 

Post-clamping 

deficits 

67 (50.38) 10 (41.67) 0.432 

BB 90 (71.40) 16 (72.7) 0.399 

CCB 40 (31.70) 12 (54.50) 0.039 

ACEI 90 (71.40) 16 (72.70) 0.901 

Diuretics 52 (41.30) 9 (40.90) 0.975 

*Fisher’s Exact Test 



 

 

Legend: ACEI,  Angiotensin-converting enzyme inhibitors; ASA,  American Society of 

Anesthesiologists; BB, Beta-blockers; CAD, Coronary artery disease; CCB, Calcium 

channel blockers; CHF, Cardiac heart failure; CKD, Chronic kidney disease (creatinine 

= 0.1326 mmol/dl); COPD, Chronic obstructive pulmonary disease; PAD, Peripheral 

artery disease; Preop Hb, Preoperative hemoglobin; TIA, Transitory ischemic attack.  

 



FIGURES 

 

  

A 

P=0.082 

P=0.025 
(Breslow)  

B 

P=0.251 

Figure 1: Survival plots. 60 months follow-up Kaplan Meier survival plots for different clinical events post-CEA, for groups with or without troponin I elevation. A – 

Myocardial Infarction; B –Stroke; C –MACE; D – All-cause Death.  

TropI, Troponin I; MINS, Myocardial Injury after non-cardiac surgery; SE: Standard Error  
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As a general surgical journal, International Journal of Surgery covers all specialties, and is dedicated
to publishing original research, review articles and more all offering significant contributions to
knowledge in clinical surgery, experimental surgery, surgical education and history.
Please note, IJS no longer accepts case reports; however authors are encouraged
to submit them to the sister journal, International Journal of Surgery Case
Reports, an online-only, author-pays journal that is freely available to all without
a subscription. For more details, and to submit your case report, go to
https://www.journals.elsevier.com/international-journal-of-surgery-case-reports.

Reporting Guidelines
Compliance with the relevant reporting guideline is mandatory for submission of the following
guidelines. You need to: 1. Submit a completed checklist, indicating the page numbers where
compliance was achieved. 2. Mention in your methods section that the research is being reported in
line with the relevant guideline which should be named and cited.

Randomised Controlled Trials
All randomised controlled trials submitted for publication in International Journal of Surgery should
include a completed Consolidated Standards of Reporting Trials (CONSORT) flow chart and ensure
that all elements in the CONSORT checklist are covered. A copy of the CONSORT checklist
must be uploaded as supplemental material. Please refer to the CONSORT statement website at
http://www.consort-statement.org for more information.
Systematic Reviews
Systematic reviews should be reported in accordance PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) Guidelines (http://www.prisma-statement.org/) and must
include the flow diagram as a figure and the checklist as supplemental material. Please
download a PRISMA Flowchart and a PRISMA Checklist from the link above. Please also
upload a completed AMSTAR 2 checklist to aid the methodological quality of your article:
https://amstar.ca/Amstar_Checklist.php or https://amstar.ca/docs/AMSTAR-2.pdf.
Cohort, Case-control and Cross-sectional studies
Cohort, Case-control and Cross-sectional studies should all be compliant with the
STROCSS criteria (Strengthening the reporting of cohort studies in surgery). Please see
http://www.strocssguideline.com and Agha RA, Borrelli MR, Vella-Baldacchino M, Thavayogan R, Orgill
DP, for the STROCSS Group. The STROCSS statement: Strengthening the Reporting of Cohort Studies
in Surgery 2017. - each study type has its own checklist which should be uploaded as a supplemental
file.
Diagnostic, Quality Improvement and Qualitative studies
Diagnostic Studies should be reported in accordance with the STARD statement criteria (Standards
for the Reporting of Diagnostic accuracy studies) flow diagram and checklist please see
(http://www.equator-network.org/wp-content/uploads/2015/03/STARD-2015-flow-diagram.pdf and
https://www.elsevier.com/__data/promis_misc/ISSM_STARD_Checklist.pdf). Quality Improvement
studies should comply with the Standards for Quality Improvement Reporting
Excellence (SQUIRE) criteria: http://squire-statement.org. Qualitative studies require the
Consolidated criteria for Reporting Qualitative Research (COREQ) checklist, please see :
http://intqhc.oxfordjournals.org/content/19/6/349.long
Health Economic Evaluation
Health Economic Evaluation studies should conform to the CHEERS statement:
http://www.bmj.com/content/346/bmj.f1049.pdf%2Bhtml
Tumour Marker Prognostic Study
Tumor Marker Prognostic studies should be reported in accordance with the REMARK criteria.
Before and After Studies
Before and After studies measuring particular characteristics of a population or group of individuals
at the end of an event or intervention, compares them with those characteristics before the event or
intervention: then gauges the effects of the event or intervention. These studies should conform to
the STROCSS statement. http://www.strocssguideline.com

Best Evidence Topic
IJS no longer accepts Best Evidence Topic papers. If you would like to submit a Best Bets paper this
could be submitted to IJS Open or to the Annals of Medicine and Surgery.
Genetic Association Studies

http://www.sciencedirect.com/science/article/pii/S1743919117312463?via%3Dihub
http://www.sciencedirect.com/science/article/pii/S1743919117312463?via%3Dihub
http://www.sciencedirect.com/science/article/pii/S1743919117312463?via%3Dihub
http://www.equator-network.org/reporting-guidelines/reporting-recommendations-for-tumour-marker-prognostic-studies-remark/
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Genetic Association Studies must comply with Strengthening the Reporting of Genetic
Association Studies (STREGA) an extension of the STROCSS statement, please see
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000022.
Experimental Animal Studies
Animal studies must be reported in accordance with the ARRIVE guidelines (Animals in Research:
Reporting In Vivo Experiments) and must include the checklist as supplemental material. A blank
form can be downloaded for completion here. An example of a completed checklist can be found
at http://www.nc3rs.org.uk/page.asp?id=1357. (The example checklist is based on an original
publication by Kilkenny C, Browne WJ, Cuthill IC, Emerson M, Altman DG (2010) Improving Bioscience
Research Reporting: The ARRIVE Guidelines for Reporting Animal Research. PLoS Biol 8(6): e1000412.
https://doi.org/10.1371/journal.pbio.1000412). The institutional protocol number should be included
at the end of the abstract of the article.
IDEAL framework
The International Journal of Surgery welcomes studies reporting in line with the IDEAL framework for
interventional therapies: http://www.ideal-collaboration.net
Qualitative Surveys
Qualitative Surveys should be reported in accordance with the following criteria: SRQR Guidelines
http://www.equator-network.org/reporting-guidelines/srqr/ For synthesis of qualitative research:
http://www.equator-network.org/reporting-guidelines/entreq/ Interviews and Focus Groups - COREQ
- http://www.equator-network.org/reporting-guidelines/coreq/

Case Series Please ensure your case series is compliant with the PROCESS Guidelines:
https://www.processguideline.com and submit a completed PROCESS checklist. Please also ensure
you state that the work has been reported in line with the PROCESS criteria and cite the following
paper: Riaz A. Agha, Mimi R.Borrelli, Reem Farwana, Kiron Koshy, Alex Fowler, Dennis P. Orgill, for the
PROCESS Group. The PROCESS 2018 Statement: Updating Consensus Preferred Reporting Of CasE
Series in Surgery (PROCESS) Guidelines. International Journal of Surgery 2018;60:279-282..

Submission checklist
You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
• E-mail address
• Full postal address

All necessary files have been uploaded:
Manuscript:
• Include keywords
• All figures (include relevant captions)
• All tables (including titles, description, footnotes)
• Ensure all figure and table citations in the text match the files provided
• Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)
Supplemental files (where applicable)

Further considerations
• Manuscript has been 'spell checked' and 'grammar checked'
• All references mentioned in the Reference List are cited in the text, and vice versa
• Permission has been obtained for use of copyrighted material from other sources (including the
Internet)
• A competing interests statement is provided, even if the authors have no competing interests to
declare
• Journal policies detailed in this guide have been reviewed
• Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

https://www.elsevier.com/__data/promis_misc/IJSU505959arriveguidelines.doc
https://www.elsevier.com/__data/promis_misc/Process Checklist 2018.docx
https://www.sciencedirect.com/science/article/pii/S1743919118316777
https://www.sciencedirect.com/science/article/pii/S1743919118316777
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Title
For Original Research articles please state the study design at the end of the title, i.e.
Systematic Review, Meta-analysis, Randomised Controlled Trial, Cohort Study, Case Controlled Study,
Observational, Case Series, Questionnaire or Other - please state.

BEFORE YOU BEGIN
Ethics in publishing
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

Work on human beings that is submitted to International Journal of Surgery should comply with the
principles laid down in the Declaration of Helsinki (Recommendations guiding physicians in biomedical
research involving human subjects. Adopted by the 18th World Medical Assembly, Helsinki, Finland,
June 1964, amended by the 29th World Medical Assembly, Tokyo, Japan, October 1975, the 35th
World Medical Assembly, Venice, Italy, October 1983, and the 41st World Medical Assembly, Hong
Kong, September 1989). The manuscript should contain a statement that the work has been approved
by the appropriate ethical committees related to the institution(s) in which it was performed and that
subjects gave informed consent to the work. Studies involving experiments with animals must state
that their care was in accordance with institution guidelines. Patients and volunteers names, initials,
and hospital numbers should not be used.

Declaration of interest
All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary declaration of interest statement in the title page file (if double-blind) or the
manuscript file (if single-blind). If there are no interests to declare then please state this: 'Declarations
of interest: none'. This summary statement will be ultimately published if the article is accepted.
2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the
journal's official records. It is important for potential interests to be declared in both places and that
the information matches. More information.

This should be included at the end of the text under the subheading 'Conflict of interest statement'.

Submission declaration and verification
Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent
publication' for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it 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. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Use of inclusive language
Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Articles should make no assumptions about the beliefs or
commitments of any reader, should contain nothing which might imply that one individual is superior
to another on the grounds of race, sex, culture or any other characteristic, and should use inclusive
language throughout. Authors should ensure that writing is free from bias, for instance by using 'he
or she', 'his/her' instead of 'he' or 'his', and by making use of job titles that are free of stereotyping
(e.g. 'chairperson' instead of 'chairman' and 'flight attendant' instead of 'stewardess').

Contributorship
The IJS lists contributors in two ways. Firstly, we publish a list of authors' names at the beginning
of the paper and, secondly, we list contributors (some of whom may not be included as authors) at
the end of the paper, giving details of who did what in planning, conducting, and reporting the work.
One or more of these contributors are listed as guarantors of the paper. The guarantor accepts full
responsibility for the work and/or the conduct of the study, had access to the data, and controlled
the decision to publish.

https://www.elsevier.com/about/policies/publishing-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
http://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
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https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
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Author contributions
For transparency, we encourage authors to submit an author statement file outlining their individual
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation;
Formal analysis; Funding acquisition; Investigation; Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization; Roles/Writing - original draft; Writing - review &
editing. Authorship statements should be formatted with the names of authors first and CRediT role(s)
following. More details and an example

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.

When submitting a paper authors must complete the Authorship form, which can be downloaded here.
This form confirms that all authors agree to publication if the paper is accepted and allows authors to
declare any conflicts of interest, sources of funding and ethical approval (if required). Please download
the form and submit it with your paper. Submissions that do not include a completed form will be
returned without review.

Changes to authorship
Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

Registration of Research
The World Medical Association's Declaration of Helsinki 2013 states in article 35: 'Every research study
involving human subjects must be registered in a publicly accessible database before recruitment of
the first subject'. Editors of IJS require that all types of research studies involving human participants
should be registered prospectively, but failing that retrospectively. There are many places to register
your research, and you can choose which is the most suitable for your needs:
•https://www.clinicaltrials.gov/ - for all human studies - free
•http://www.chictr.org.cn/index.aspx - for all human studies - free
•https://www.researchregistry.com/ - for all human studies - charge
•https://www.isrctn.com/ - for all human studies - charge
•Prospero - for systematic reviews - free
•There are many national registries approved by the UN that can be found here
Elsevier does not support or endorse any registry.
Once registered, you will need to submit your assigned Unique Identifying Number (UIN) from your
registration body as a mandatory part of your submission.

Article transfer service
This journal is part of our Article Transfer Service. This means that if the Editor feels your article is
more suitable in one of our other participating journals, then you may be asked to consider transferring
the article to one of those. If you agree, your article will be transferred automatically on your behalf
with no need to reformat. Please note that your article will be reviewed again by the new journal.
More information.

Copyright
Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version
of this agreement.

https://www.elsevier.com/authors/journal-authors/policies-and-ethics#authorship
https://www.elsevier.com/__data/promis_misc/IJSUAuthorFormNew.doc
http://www.who.int/ictrp/network/primary/en/
https://www.elsevier.com/authors/article-transfer-service
https://www.elsevier.com/about/policies/copyright
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Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

Role of the funding source
You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies
Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.
After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

Open access
This journal offers authors a choice in publishing their research:

Subscription
• Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.
• No open access publication fee payable by authors.
• The Author is entitled to post the accepted manuscript in their institution's repository and make this
public after an embargo period (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access
• Articles are freely available to both subscribers and the wider public with permitted reuse.
• A gold open access publication fee is payable by authors or on their behalf, e.g. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by the following Creative
Commons user licenses:

Creative Commons Attribution (CC BY)
Lets others distribute and copy the article, create extracts, abstracts, and other revised versions,
adaptations or derivative works of or from an article (such as a translation), include in a collective
work (such as an anthology), text or data mine the article, even for commercial purposes, as long
as they credit the author(s), do not represent the author as endorsing their adaptation of the article,
and do not modify the article in such a way as to damage the author's honor or reputation.

The gold open access publication fee for this journal is USD 3000, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

https://www.elsevier.com/about/policies/copyright/permissions
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/open-access-licenses
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/authors/journal-authors/submit-your-paper/sharing-and-promoting-your-article
https://www.elsevier.com/about/open-science/open-access/agreements
https://www.elsevier.com/about/open-science/science-and-society
https://www.elsevier.com/about/policies/sharing/accepted-manuscript
https://www.elsevier.com/about/policies/sharing
https://www.elsevier.com/about/policies/open-access-licenses
https://www.elsevier.com/about/policies/open-access-licenses
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Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Informed consent and patient details
Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Submission
Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

Submit your article
Please submit your article via http://ees.elsevier.com/ijs.

Referees
Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

PREPARATION
Peer review
This journal operates a double blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Double-blind review
This journal uses double-blind review, which means the identities of the authors are concealed from
the reviewers, and vice versa. More information is available on our website. To facilitate this, please
include the following separately:
Title page (with author details): This should include the title, authors' names, affiliations,
acknowledgements and any Declaration of Interest statement, and a complete address for the
corresponding author including an e-mail address.
Blinded manuscript (no author details): The main body of the paper (including the references,
figures, tables and any acknowledgements) should not include any identifying information, such as
the authors' names or affiliations.

Use of word processing software
It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see

http://webshop.elsevier.com/languageediting/
http://webshop.elsevier.com/languageediting/
https://www.elsevier.com/about/policies/patient-consent
http://service.elsevier.com/app/answers/detail/a_id/8238/kw/8238/p/10523/supporthub/publishing
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
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also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.
To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check'
functions of your word processor.

Article structure
Word Limits
Papers should not exceed 3000 words for an original research article, review article, Cohort, Case
control, Cross Sectional, diagnostic, Quality Improvement, Qualitative studies, experimental research
or editorial (excluding references). Correspondence should not exceed 750 words in length and should
only have 1 table or figure, 3 authors and 5 references. Book and media reviews should not exceed
1000 words.

Subdivision - numbered sections
Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods
Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Theory/calculation
A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a
practical development from a theoretical basis.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices
If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Essential title page information
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.
• Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author's name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

https://www.elsevier.com/authors/journal-authors/submit-your-paper
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• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.
• Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Your title page, numbered as 1, should give the title in capital letters (not exceeding 100 letters),
and a running title (not exceeding 50 letters).

Abstract
A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

The abstract should be a maximum of 300 words. For all original research articles, the abstract should
be structured with the following headings:
Background; Materials and Methods; Results; Conclusion

Graphical abstract
Although a graphical abstract is optional, its use is encouraged as it draws more attention to the online
article. The graphical abstract should summarize the contents of the article in a concise, pictorial form
designed to capture the attention of a wide readership. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 × 1328 pixels (h × w) or proportionally more. The image should be readable at a size of 5 ×
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. You can view Example Graphical Abstracts on our information site.
Authors can make use of Elsevier's Illustration Services to ensure the best presentation of their images
and in accordance with all technical requirements.

Highlights
Highlights are concise bullet points that convey the core findings and provide readers with a quick
textual overview of the article (see https://www.elsevier.com/highlights for examples). These bullet
points describe the essence of the research. Highlights are mandatory for all original research articles.

Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using British spelling and avoiding
general and plural terms and multiple concepts (avoid, for example, 'and', 'of'). Be sparing with
abbreviations: only abbreviations firmly established in the field may be eligible. These keywords will
be used for indexing purposes.

Units and Abbreviations
Système Internationale (SI) units should be used, with the traditional equivalent in parentheses where
appropriate. Conventions for abbreviations should be those detailed in: Baron DN, ed.  Units, Symbols,
and Abbreviations: A Guide for Biological and Medical Editors and Authors. 5th edition. London: Royal
Society of Medicine Services, 1994.

Acknowledgements
Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).

Examples of those who might be acknowledged include a person who provided purely technical help,
writing assistance, or a department chair who provided only general support. Authors should disclose
whether they had any writing assistance and identify the entity that paid for this assistance.

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

https://www.elsevier.com/authors/journal-authors/graphical-abstract
https://webshop.elsevier.com/illustration-services/
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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 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, please include the following sentence:

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

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Math formulae
Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).

Footnotes
Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Embed the used fonts if the application provides that option.
• Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbol, or
use fonts that look similar.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Provide captions to illustrations separately.
• Size the illustrations close to the desired dimensions of the published version.
• Submit each illustration as a separate file.
A detailed guide on electronic artwork is available.
You are urged to visit this site; some excerpts from the detailed information are given here.
Formats
If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.
Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):
EPS (or PDF): Vector drawings, embed all used fonts.
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;
• Supply files that are too low in resolution;
• Submit graphics that are disproportionately large for the content.

https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
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Illustration services
Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image 'polishing' is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions
Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables
Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

References
Citation in text
Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Reference links
Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references
As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references
This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

Reference management software
Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use

http://webshop.elsevier.com/illustrationservices
http://citationstyles.org
http://citationstyles.org
http://www.mendeley.com/features/reference-manager
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reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/international-journal-of-surgery
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference style
Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.
Example: '..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ....'
List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.
Examples:
Reference to a journal publication:
[1] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci. Commun.
163 (2010) 51–59. https://doi.org/10.1016/j.Sc.2010.00372.
Reference to a journal publication with an article number:
[2] Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2018. The art of writing a scientific article. Heliyon.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.
Reference to a book:
[3] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Reference to a chapter in an edited book:
[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S. Jones, R.Z.
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281–304.
Reference to a website:
[5] Cancer Research UK, Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003).
Reference to a dataset:
[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1, 2015. https://doi.org/10.17632/
xwj98nb39r.1.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Video
Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. . In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills' with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Supplementary material
Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the 'Track Changes' option
in Microsoft Office files as these will appear in the published version.

https://service.elsevier.com/app/answers/detail/a_id/26093
https://service.elsevier.com/app/answers/detail/a_id/26093
https://elsevier.staging.squiz.co.uk/about/press-releases
https://www.sciencedirect.com
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
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Research data
This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking
If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.

There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data
This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement
To foster transparency, we require you to state the availability of your data in your submission if
your data is unavailable to access or unsuitable to post. This may also be a requirement of your
funding body or institution. You will have the opportunity to provide a data statement during the
submission process. The statement will appear with your published article on ScienceDirect. For more
information, visit the Data Statement page..

AFTER ACCEPTANCE
Online proof correction
Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.
We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

https://www.elsevier.com/authors/author-resources/research-data
https://www.elsevier.com/authors/author-resources/research-data/data-base-linking
https://www.elsevier.com/authors/author-resources/research-data/data-base-linking#repositories
https://www.elsevier.com/books-and-journals/enrichments/mendeley-data-for-journals
https://www.elsevier.com/authors/author-resources/research-data/data-statement
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Offprints
The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Webshop. Corresponding authors who have published their article gold open access do
not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

AUTHOR INQUIRIES
Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.
You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2018 Elsevier | https://www.elsevier.com

https://www.elsevier.com/authors/journal-authors/submit-your-paper/sharing-and-promoting-your-article/share-link
https://www.sciencedirect.com/
https://webshop.elsevier.com/myarticleservices/offprints/
http://service.elsevier.com/app/home/supporthub/publishing
http://service.elsevier.com/app/answers/detail/a_id/5971/kw/5971/p/13783/supporthub/publishing
http://service.elsevier.com/app/answers/detail/a_id/5981/kw/5981/p/13783/supporthub/publishing
http://service.elsevier.com/app/answers/detail/a_id/5981/kw/5981/p/13783/supporthub/publishing
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