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Abstract 
 
Background: Cancer-related inflammation is central in tumoral evolution. 

Elevated platelet-lymphocyte ratio (PLR), an inflammatory biomarker, has been 

reported as a prognostic predictor in Gastric Cancer (GC). The study’s aim was 

to evaluate the effect of PLR in the prognosis of GC patients submitted to 

curative-intent resectional surgery. 

 

Methods: A retrospective analysis of a prospective database with 637 GC cases 

submitted to curative-intent surgery, between January 2010 and December 2017, 

in an Upper GI Surgery Unit. We analyzed 396 patients that met the inclusion 

criteria for this study. 

 

Results: In this cohort (n=359), PLR was significantly associated with DFS [HR 

1,002; CI95% 1,000-1,004; p=0,015] and OS [HR 1,002; CI95% 1,001-1,004; 

p=0,004]. Regarding the ROC curve of PLR for OS, the AUC was 0,582 (CI95% 

0,521-0,642; p=0,008). Using Youden's method, the optimal PLR cut-off for OS 

was 160,613. The high PLR (>160,613) group was associated with worse OS 

[HR 1,676; CI95% 1,221-2,300; p=0,001] and DFS [HR 1,665; CI95% 1,074-

2,582; p=0,023]. There was a significant (p=0,043) association between PLR and 

postoperative complications [18,4% vs 27,5% in low and high PLR groups, 

respectively; OR 1,673; CI95% 1,015-2,758; p=0,044]. 

 

Conclusions: PLR was a prognostic factor in GC patients submitted to curative-

intent resectional surgery. PLR>160,613 was associated with worse OS, DFS 

and more postoperative complications, in this cohort. 

 

 

Key words: Gastric cancer; Gastrectomy; Platelet-Lymphocyte Ratio; PLR; 

Prognosis; Survival; Postoperative complications  



1 – Introduction 
Gastric Cancer (GC) is the third leading cause of cancer death in the world, 

representing 8,2% of total cancer mortality, and ranks fifth place in terms of 

incidence. Even though cancer mortality has been declining for several years, its 

incidence has been increasing across the globe [1]. It’s worth noting that Portugal 

is following this tendency [2], making GC an important healthcare issue. 

Nowadays lifestyles encompass numerous risk factors for GC like low fruit intake, 

excessive alcohol ingestion and tobacco smoking, all of which contribute to the 

global cancer epidemic [3]. In addition to these habits, the widespread infection 

with Helicobacter pylori contributes to GC carcinogenesis through a chronic 

inflammatory process, that induces several alterations on the gastric mucosa 

recurring to several known mechanisms, that include free radical production and 

interference with DNA repair [4]. 

It is now widely accepted that inflammation plays a major role in tumorigenesis, 

from the initiation of the neoplastic process to its dissemination through the 

organism. This relation contributes to our understanding of GC risk factors, since 

H. pylori infection, tobacco and a variety of dietary variants are all associated with 

inflammatory processes that contribute to the development of GC [5]. 

Since these discoveries emerged in the scientific community, several 

inflammation-associated cells were studied, including lymphocytes and platelets, 

which seem to play a central role in tumor development [6,7].  

High platelet counts are usual findings in cancer patients (10-58%) [7]. These 

cells are related to tumor development through neoangiogenesis, tumor 

protection, using a shielding mechanism that protects cancer cells from 

aggression, and tumor dissemination, by aiding in the metastatic process [7,8]. 

Several studies have already identified an association between poorer cancer 

prognosis and thrombocytosis [9,10]. 

On the other hand, lymphocytes have been found in high numbers within the 

tumoral tissue, contributing to its development [6]. Despite these local high 

counts, cancer is associated with an immunosuppressive state, which relates to 

peripheral lymphopenia, a marker of poor prognosis [11,12]. 



From these findings, several inflammation-associated indexes were created, with 

the intent of aiding in the evaluation of cancer progression and prognosis [13-15].  

From the numerous indexes related to systemic inflammation, Platelet-

Lymphocyte Ratio (PLR) seems to play an important role when approaching GC 

prognosis, even though results are still controversial [16; 17-20]. 

The aim of this study was to evaluate the relation between preoperative values 

of PLR and postoperative outcomes, recurrence and survival of patients with GC 

submitted to surgery. 

  



2 – Materials and methods 
 
2.1 – Study design and population 

A prospective database of GC patients (n=637) who were submitted to 

gastrectomy in the Upper GI Surgery Unit of São João University Medical Center 

– Faculty of Medicine, University of Porto (Porto, Portugal), between January 

2010 and December 2017, was retrospectively reviewed. The study was 

approved by the Institutional Review Board (CES 298-12). 

For this study, only patients with gastric adenocarcinoma and curative-intent 

surgery were considered. The exclusion criteria were: non-resectional surgery, 

palliative gastrectomies, prophylactic gastrectomies, completion gastrectomies 

(gastric stump cancer cases), atypical resections, post endoscopic resections, 

pathological stage (pStage) IV carcinomas, histologic types other than 

adenocarcinoma and R2 resections. Patients lost for follow-up were not included 

in this analysis. After selecting patients according to the above criteria, a total of 

396 cases were analyzed (Figure 1). 

In this observational study, a comparative analysis was made between patients 

with high PLR (n=153) and low PLR (n=206). 

 

2.2 – Data collection 

For demographic characterization, the following parameters were evaluated: age 

at time of surgery; gender; presence of comorbidities; American Society of 

Anesthesiologists (ASA) physical status classification; and body mass index 

(BMI) score. 

To describe the clinicopathological profile, several parameters were used: tumor 

location, size (cm) and type; macroscopic type; histologic type (Lauren 

classification) and growth pattern (Ming classification); TNM staging (7th edition, 

2010); number of resected lymph nodes (LN); LN ratio; lymphatic, venous and 

perineural invasions; and pStage. 



To characterize the therapeutic approach, type of surgery, resection and 

lymphadenectomy, and presence of neoadjuvant therapy were also collected. 

Concerning the outcomes, we analyzed the presence of post-operative 

complications (less than 30 days after surgery). 

In survival analysis, overall survival (OS) and disease-free survival (DFS) were 

evaluated. OS was defined as the period between the day of surgery and death 

of the patient. Patients who had survived until the end of the observation period 

were censored at their last follow-up visit. DFS was considered the period 

between the end of primary therapy and the first evidence of disease recurrence. 

Follow-up (median 75 months, range 0-113 months) was completed for the entire 

study population in September 2019. 

All the data was reviewed by two of the authors (HSS, PV) for identification of 

data entry errors. 

 

2.3 – Perioperative management and surgical procedure 

The procedures used to make the diagnosis of GC were upper endoscopy with 

biopsy and computerized tomography (CT). The staging of tumor was established 

according to clinical, radiological (CT) or endoscopic (endoscopic 

ultrasonography) features, and the staging laparoscopy was used when 

considered necessary (mostly in local advanced tumors with uncertain 

resectability). 

The preoperative clinical stage of the patient was used to select the surgical 

approach and the extent of lymphadenectomy. In diffuse and proximally located 

tumors the total gastrectomy with Roux-en-Y reconstruction was the type of 

surgery performed. Distally located tumors were resected by a subtotal distal 

gastrectomy, using Billroth II and sporadically Roux-en-Y reconstructions, 

according to age and comorbidities presence. The extent of lymphadenectomy 

was classified based on the third version of Japanese Gastric Treatment 

Guidelines, 2010. 

All the patients went to the post-surgical intensive care unit in the postoperative 

period to control and for post-operatively early extubation, pain control, vigorous 



respiratory therapy, early mobilization and ambulation. Permission for food intake 

depends on clinical evolution. All patients were followed up by the surgical team 

at 3-month intervals in the first year after surgery, every 6 months during the 

second year and annually thereafter. 

 

2.4 – Statistical analysis 

Statistical analysis was performed using SPSS® 26.0 for Mac (IBM Co., Armonk, 

NY, USA). Normal distribution of continuous variables was assessed by visual 

analysis of histograms, normal Q-Q plots and both Kolmogorov-Smirnov and 

Shapiro-Wilk tests of normality. Non-parametric test Mann-Whitney U was used 

to compare means, and chi-square or Fisher’s exact test were used to compare 

proportions, as appropriate. Odds Ratio (OR) and 95% confidence intervals (CI) 

were calculated by logistic regression. 

Regarding the ROC curve of PLR for OS the optimal PLR cut-off was calculated 

according to the Youden’s method. Kaplan-Meier (KM) curves were calculated 

according to the PLR cut-off and differences between groups were assessed by 

Log Rank test. Cox regression was used to evaluate the effect of PLR in OS and 

DFS, and the Hazard ratio (HR) was adjusted to pStage. 

Significance was assumed for p values inferior to 0.05. All p values given are 

results of 2-sided tests. 

  



3 – Results 
 
3.1 – Comparative analysis: High PLR versus Low PLR 

In the ROC curve of PLR for OS (Figure 2) the AUC was 0,582 (CI95% 0,521 – 

0,642; p=0,008). According to the Youden's method, the optimal PLR cut-off for 

OS was 160,613 (sensitivity 53,2% and specificity 65,4%). In our study, the 

patients were grouped according to the PLR in High PLR (≥160,613) and Low 

PLR (<160,613) and population baseline characteristics are described in Table 
1. 

In the High PLR (HPLR) group, the patients were older (70,0 ± 11,1 versus 64,5 

± 12,3; p<0,001). Regarding the clinicopathological profile, the patients in the 

HPLR group had larger tumors (5,7 ± 3,1 versus 3,4 ± 2,1; p<0,001), higher pT 

(T1-2 – 39,1% versus 64,0%, T3-4 – 60,9% versus 36,0%; p<0,001), higher pN 

(pN+ - 52,3% versus 41,3%; p=0,025) and higher LN ratios (>0,2 – 28,8% versus 

15,5%; p=0,003). Lymphatic permeation (62,4% versus 45,3%; p=0,002), venous 

and perineural invasion (48,6% versus 33,5%; p=0,006; and 40,5% versus 

28,4%; p=0,022, respectively) and higher pStage (I – 34,6% versus 54,6%, II – 

26,8% versus 22,9%, III – 38,6% versus 22,4%; p<0,001) were more frequent in 

these patients. 

In what concerns therapeutic approach, in the HPLR group more open surgeries 

(61,4% versus 46,6%; p=0,006) and D1 lymphadenectomies (35,3% versus 

23,3%; p=0,005) were performed. 

 

3.2 – Survival analysis: Platelet-Lymphocyte Ratio (PLR) 

In this study (n=359), PLR median was 142,857 and interquartile range was 

102,273 – 207,965 (Figure 3). 

According to cox regression (Table 2), PLR had a negative effect in OS (HR 

1,002; CI95% 1,001 – 1,004; p=0,004) and DFS (HR 1,002; CI95% 1,000 – 1,004; 

p=0,015). However, when HR was adjusted to pStage, PLR was not significantly 

associated to OS (HR 1,001; CI95% 1,000 – 1,003; p=0,058) or DFS (HR 1,002; 

CI95% 0,999 – 1,005; p=0,117). 



 

3.3 – Survival analysis: High PLR versus Low PLR 

According to the KM curve (Figure 4), the HPLR status had a negative effect in 

OS (58,579 ± 3,897 versus 75,944 ± 3,444; p=0,001) and in DFS (79,522 ± 4,093 

versus 89,661 ± 3,253; p=0,037). 

Regarding the cox regression (Table 3), HPLR had a negative effect in OS (HR 

1,676; CI95% 1,221 – 2,300; p=0,001) and DFS (HR 1,665; CI95% 1,074 – 2,582; 

p=0,023). However, when HR was adjusted to pStage, the associations with OS 

(HR 1,308; CI95% 0,946 – 1,810; p=0,105) and DFS (HR 1,096; CI95% 0,703 – 

1,709; p=0,686) were no longer statistically significant. 

 

3.4 – Outcome analysis: High PLR versus Low PLR 

Regarding the outcomes, the total complication rate was 22,3%. When analyzing 

the subgroups, it was higher in the HPLR group (27,5% versus 18,4%; p=0,043). 

PLR was significantly associated with the presence of complications (OR 1,673; 

CI95% 1,015 – 2,758; p=0,044). 

 

  



4 – Discussion 

Our study’s main finding was that High PLR had a negative effect in postoperative 

outcomes and survival of GC patients undergoing gastrectomy. 

According to our results, individuals on the HPLR group had worse OS and DFS. 

Similar results were found in Kim et al study of 1986 consecutive patients who 

were submitted to curative-intent surgery for GC. In their research, after 

determining the optimal cut-off levels for PLR, there was a statistically significant 

association with OS (HR 1,59) and DFS (HR 2,70) [21]. Despite the limitations 

related to the patient selection method, the study was able to correlate the higher 

PLR with poorer prognosis in GC patients. 

Our results also depicted a significant association between higher PLR and an 

increase in postoperative complications, a relation described by Jiang et al. in 

their prospective analysis of 377 patients with GC undergoing curative-intent 

gastrectomy. In this research, PLR was independently associated with 

postoperative complications (OR 2,273; p=0,09), defined as a drift from normal 

postsurgical recovery [19]. Inaoka et al. described similar results in their 

retrospective study of 312 patients who underwent potentially curative 

gastrectomy for GC, with an OR 2,94 (CI95% 1,66-5,35; p<0,001) for 

postoperative complications in patients with higher PLR, in the univariate analysis 

[22]. 

Several studies in this area have evaluated the relation between PLR and the 

prognosis of GC, reporting similar results, with worse survival and an increased 

rate of postoperative complications in patients with higher preoperative PLR. Lian 

et al. studied 162 patients with resectable GC and divided them into groups 

according to median PLR, having described that higher PLR was associated with 

poorer OS and DFS 5-year survival rates (26,1% and 12,2%, respectively) by 

comparison to the lower PLR group (48,6% and 25,4%, respectively) [15]. 

Despite the limitations of the subgroup definition method, the results were 

supportive of the theory. Saito et al. performed a retrospective analysis of 453 

GC patients submitted to curative gastrectomy, describing that the higher PLR, 

defined by the cut-off of 173,3, was associated with worse 5-year survival rates 

(66,3%) when compared to lower PLR (82,1%) [23]. Gu et al. compiled the results 



of 14 cohorts, with a total of 6280 patients in a meta-analysis, from which an 

association between higher PLR and poorer OS emerged (HR 1,3; CI95% 1,1-

1,52; p=0,001) [24]. This meta-analysis has a major limitation regarding 

comparison with our study’s results, due to the fact that it included not only 

patients submitted to curative-intent gastrectomy but also patients submitted to 

chemotherapy. Nevertheless, the general conclusion is supportive of the 

hypothesis that higher PLR correlates with worse prognosis. 

On the overall view, various research groups have found an association between 

higher PLR and worse prognosis, but these results remain controversial and 

studies have refuted this hypothesis and presented opposite findings. Xu et al. 

performed a meta-analysis, using 8 studies (6 retrospective and 2 prospective 

studies), encompassing 4513 patients with GC, and found that high PLR was not 

a reliable predictor of OS (HR 0,99; CI95% 0,9-1,1) [18]. Gunaldi et al. conducted 

a research with 245 patients with confirmed diagnosis of GC and found no 

significant correlation between PLR and survival times [25]. Gunaldi et al. results 

include only patients treated in medical oncology clinics, which is a major 

limitation in the comparison with our data. 

Regarding the postoperative complications, the evidence on the association 

between PLR and these complications is limited. Despite this lack of evidence, 

higher platelet counts, and lower lymphocyte counts seem to be associated with 

an increase in postoperative complications, namely infection, anastomotic 

leakage, and others [22]. The proposed mechanisms that support this 

association include: 1 - thrombotic phenomenon on small caliber vessels, due to 

higher serum platelet counts, which leads to tissue damage; 2 - increased 

infection progression rates due to the decreased immune cellular response 

associated with lymphopenia [22]. 

The first studies reporting an association between GC and inflammation emerged 

in the 19th century by Rudolf Virchow, due to the identification of leukocytes within 

the local tumoral environment [5].  Since then, researchers have conducted 

several studies in order to increase the evidence on these mechanisms. The 

generally accepted hypothesis links chronic inflammation with initiation, 

promotion, appearance of mutations that lead to tissue malignancy and invasive 



processes [5]. This mechanism explains the increased rate of GC in modern 

societies, because air pollution, tobacco use, obesity and chronic infections are 

all risk factors for GC, since they induce an inflammatory state [5]. 

The inflammatory response components included on our study are the 

Lymphocytes and Platelets, which contribute in different ways to cancer 

progression and influence the patients’ overall prognosis. 

The lymphocytes are associated to cancer growth and to a systemic 

immunosuppressive state [6]. Within the tumoral tissue, the lymphocytes release 

several inflammatory cytokines [6]. These cytokines confer increased survival 

rates to local abnormal cells, through the activation of several pathways that 

induce DNA damage, recurring to oxidative mechanisms [6]. This damage 

ultimately induces mutations that prolong their survivability and resistance [6]. 

These interactions promote cancer development, and together with tissue 

remodeling and formation of new blood vessels, favor the appearance of 

neoplasia [26]. Further studies on this area have identified an association 

between defective development or function of CD8+ Cytotoxic T Lymphocytes 

(CTL’s), CD4+ Th1 Helper T Cells and Natural Killer (NK) Cells and an increase 

on tumor incidence and faster tumoral development [12]. It is important to note 

that, even though lymphocytes have increased number in tumoral tissue, 

promoting local inflammation, the systemic response to cancer is an 

immunosuppressive state, with decreased numbers of circulating lymphocytes 

[6].  

This central physiopathological mechanism has led to the design of studies 

evaluating the lymphocyte blood counts in cancer patients and its association 

with overall prognosis, due to the importance of this inflammatory component in 

tumorigenesis and tumor progression. In the study by Ray-Coquard et al., an 

association between lymphopenia and poorer prognosis of several neoplasms 

was described [11], supporting the hypothesis linking cancer to an 

immunosuppressive state and showing the relevance of lymphocytes when 

approaching inflammatory markers and cancer. Similar findings were found by 

Fogar et al., relating decreased total lymphocyte counts and poorer prognosis in 

pancreatic cancer [27]. Corroborating with this hypothesis, Morgan et al. 



conducted a research project regarding the introduction of genetically modified 

lymphocytes to raise lymphocyte count, concluding that higher lymphocyte 

counts are associated with diminished tumor progression and increased tumor 

regression [28], further increasing the evidence that a lower serum lymphocyte 

count associates with poorer cancer prognosis. 

Platelets are another component of the inflammatory response associated with 

cancer, contributing to the formation of a procoagulant surface that facilitates the 

mechanisms related to cancer-associated coagulation [7]. This culminates in a 

hypercoagulability state, leading to thromboembolic complications, and influence 

over tumoral cell development [7,8]. Thrombocytosis is directly induced by 

tumoral cells, that release growth factors and cytokines which stimulate 

megakaryocytopoiesis, by platelet-derived microparticles and megakaryocyte 

released factors [7,8]. 

Another relevant mechanism through which platelets influence tumor progression 

is their influence over the local angiogenic process, mediated by the stimulation 

of endothelial cells [7]. These pro-angiogenic signals induce the development of 

new capillaries, that frequently have a convoluted appearance, are excessive in 

number, appear distorted and enlarged [12]. This ultimately leads to abnormal 

blood flow, micro-hemorrhages, altered cell proliferation and cell death [12].  

The last studied mechanism by which platelets influence tumorigenesis and 

tumor progression involves tumor cell shielding [8]. This mechanism involves 

direct coating processes that protect the tumor cells from blood flow associated 

aggression within the vessels and from the immune system’s response [8]. 

After the discovery of these mechanisms, research bloomed, leading to the 

design of several studies that intended to study the relation between serum 

platelet levels and tumor prognosis, similarly to what happened with the 

lymphocytes. Sierko et al. found that thrombocytosis is a common finding in 

cancer patients, ranging from 10-57% [7]. Ikeda et al. led a study with 369 

patients, whose results revealed an association between higher platelet counts 

and worse 1-year and 3-year survival expectancies [10]. In his series, 1-year 

survival in patients with and without thrombocytosis was 52,4% and 85,7%, 

respectively, while 3-year survival in patients with and without thrombocytosis 



was 23,4% and 72,9%, respectively. Similar results were found by Voutsadakis, 

who described thrombocytosis as an adverse prognostic factor in a variety of 

cancers [9]. In his literature review, the author found several associations 

between elevated platelet counts and a poorer prognosis, mainly worse survival 

[9]. 

From these studies on the various hematological inflammatory markers related 

to cancer, emerged various scores, whose purpose is to aid the clinicians on the 

evaluation of cancer prognosis. One of these variables is the PLR, computed as 

the platelet count divided by lymphocyte count [19], which has been studied in 

various cancers [16]. A meta-analysis, by Zhou et al. included 13964 patients 

from 26 studies, evaluating the effect of PLR in a variety of cancers, including 

gastric, colorectal, ovarian, pancreatic and others, concluding that PLR was a 

negative predictor for OS (HR 1,60; CI95% 1,35-1,90) in the globality of the 

researches [16]. In the specific case of GC, the HR was 1,35 (CI95% 0,80-2,25) 

[16]. Another meta-analysis, by Yodying et al. found similar results when 

reviewing cases of esophageal cancer, linking higher PLR to worse OS [13]. 

Similar associations between higher PLR and worse outcomes have been 

reported in other studies [14-15,20,29-30]. 

The need to evaluate PLR as a predictor comes from the inexistence of adequate 

predictors that can be widely used in clinical settings, and from the increasing 

evidence that systemic inflammatory response could play an important role in the 

tumorigenic process [5-6,16,26]. Therefore, the combination of circulating 

platelet and lymphocyte counts, in the form of PLR, emerges as a useful index 

that is able to reflect the systemic inflammatory state [16]. Although evidence is 

still controversial, both thrombocytosis and lymphocytopenia correlate with the 

patient’s systemic inflammatory response, making it possible to use PLR as a 

novel inflammatory marker in the evaluation of cancer prognosis [16]. 

The clinical use of PLR may not be limited to evaluating prognosis, since its 

reflection of the inflammatory state may useful in the selection of pharmacological 

targets to intervene, improving OS and overall prognosis of GC patients. Some 

studies have emerged in this regard, evaluating the possible use of Glycoprotein 

IIb-IIIa inhibitors, which affect peripheral platelet counts, influencing tumor 



associated angiogenesis and tumor promoting interactions [7]. In some types of 

cancer, namely non-small cell lung cancer and breast cancer, the use of aspirin 

was also tested, with promising results regarding increases in survival [8]. These 

results remain, however, controversial with variations between various types of 

cancer. 

The use of anti-inflammatory drugs was also hypothesized, mainly in the 

limitation of cancer progression [5], but evidence of its use is still limited. The use 

of aspirin, and other non-steroidal anti-inflammatory drugs (NSAID’s), such as 

naproxen or ibuprofen, have been shown to lower the risk of GC [31], disrupting 

the inflammatory pathways that lead to the development of neoplasms. These 

drugs could be used to protect against GC development but are not yet 

recommended due to its complications, such as bleeding, and lack of supporting 

evidence [31]. 

The limitations of the present research include its retrospective nature; analysis 

of a limited number of patients (n=396) belonging only to one hospital; the 

selected hospital is a tertiary center, receiving patients in poorer health 

conditions, and may not be representative of the general population; and only 

patients submitted to curative intent surgery were included in the study. 

Although there are some studies evaluating the association between PLR and 

the prognosis of GC patients after gastrectomy, and despite the fact that the 

evidence regarding the mechanisms by which inflammatory components 

influence cancer is increasing, a consensus has not yet been found in both 

matters. Therefore, further investigation has to be made in order to uncover more 

data that supports these correlations, and our results. In addition, there are no 

studies in the Portuguese population, even though Portugal has high incidence 

and mortality rates associated with GC [2], increasing this study’s potential 

benefits in the approach of GC patients, ultimately improving survival and 

reducing postoperative outcomes of GC. 

 

  



5 – Conclusion 

This study has shown that PLR was a prognostic factor in GC patients submitted 

to curative-intent resectional surgery. PLR>160,613 was associated with worse 

OS, DFS and an increased rate of postoperative complications, so strategies to 

reduce preoperative inflammatory parameters should be studied and 

implemented.  
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 LPLR (n=206) HPLR (n=153) Total (n=359) p value 

Demographics 

Age at surgery (years), mean ± SD 64,5 ± 12,3 70,0 ± 11,1 66,8 ± 11,9 <0.001* 

Gender, n (%)    0,668 

Male 115 (55,8) 89 (58,2) 204 (56,8)  

Female 91 (44,2) 64 (41,8) 155 (43,2)  

Comorbidities, n (%)    0,382 

Presence 170 (82,5) 132 (86,3) 302 (84,1)  

Absence 36 (17,5) 21 (13,7) 57 (15,9)  

ASA score, n (%)    0,162 

I 23 (11,2) 17 (11,1) 40 (11,1)  

II 116 (56,3) 70 (45,8) 186 (51,8)  

III 64 (31,1) 61 (39,9) 125 (34,8)  

IV 3 (1,5) 5 (3,3) 8 (2,2)  

BMI (Kg/m2) mean ± SD 26,0 ± 3,8 25,8 ± 6,0 25,9 ± 4,2 0,510* 

Clinicopathological profile 

Tumor location, n (%)    0,308 

Fundus 142 (69,3) 103 (67,3) 245 (68,4)  

Body 57 (27,8) 42 (27,5) 99 (27,7)  

Antrum 3 (1,5) 1 (0,7) 4 (1,1)  

Extensive 3 (1,5) 7 (4,6) 10 (2,8)  

Tumor size (cm), mean ± SD 3,4 ± 2,1 5,7 ± 3,1 4,3 ± 2,8 <0,001* 

Macroscopic type, n (%)    0,001 

Fungating 30 (15,8) 26 (18,6) 56 (17,0)  

Ulcerated 67 (35,3) 41 (29,3) 108 (32,7)  

Infiltrative 31 (16,3) 6 (4,3) 37 (11,2)  

Ulcero-fungating 15 (7,9) 24 (17,1) 39 (11,8)  

Ulcero-infiltrative 47 (24,7) 43 (30,7) 90 (27,3)  

Histologic type (Lauren), n (%)    0,153 

Intestinal 93 (46,5) 71 (47,7) 164 (47,0)  

Diffuse 29 (14,5) 15 (10,1) 44 (12,6)  

Unclassified of solid structure 2 (1,0) 7 (4,7) 9 (2,6)  

Unclassified of mixed structure 57 (28,5) 38 (25,5) 95 (27,2)  

Unclassified NOS 19 (9,5) 18 (12,1) 37 (10,6)  

Growth pattern (Ming), n (%)    0,358 

Expansive 41 (20,4) 40 (26,8) 81 (23,1)  

Infiltrative 147 (73,1) 101 (67,8) 248 (70,9)  

Unclassified 13 (6,5) 8 (5,4) 21 (6,0)  

pT (7th ed, 2010, simplified), n (%)    <0,001 

T1-2 130 (64,0) 59 (39,1) 189 (53,4)  



 

 

 

T3-4 73 (36,0) 92 (60,9) 165 (46,6)  

pN (7th ed, 2010, simplified), n (%)    0,025 

pN- 121 (58,7) 73 (47,7) 194 (54,0)  

pN+ 85 (41,3) 80 (52,3) 165 (46,0)  

Nr of resected LN, mean ± SD 27,3 ± 12,7 27,0 ± 13,4 27,4 ± 13,1 0,719* 

LN ratio, n (%)    0,003 

£0,2 174 (84,5) 109 (71,2) 283 (78,8)  

>0,2 32 (15,5) 44 (28,8) 76 (21,2)  

Lymphatic permeation, n (%)    0,002 

Presence 92 (45,3) 93 (62,4) 185 (52,6)  

Absence 111 (54,7) 56 (37,6) 167 (47,4)  

Venous invasion, n (%)    0,006 

Presence 68 (33,5) 72 (48,6) 140 (39,9)  

Absence 135 (66,5) 76 (51,4) 211 (60,1)  

Perineural invasion, n (%)    0,022 

Presence 58 (28,4) 60 (40,5) 118 (33,5)  

Absence 146 (71,6) 88 (59,5) 234 (66,5)  

Pathological stage, n (%)    <0,001 

I 112 (54,6) 53 (34,6) 165 (46,1)  

II 47 (22,9) 41 (26,8) 88 (24,6)  

III 46 (22,4) 59 (38,6) 105 (29,3)  

Therapeutic approach 

Type of surgery approach, n (%)    0,006 

Open 96 (46,6) 94 (61,4) 190 (52,9)  

Laparoscopic 110 (53,4) 59 (38,6) 169 (47,1)  

Type of resection, n (%)    0,183 

Total gastrectomy 76 (36,9) 56 (36,6) 132 (36,8)  

Distal gastrectomy, Billroth II 114 (55,3) 92 (60,1) 206 (57,4)  

Distal gastrectomy, Roux-en-Y 16 (7,8) 5 (3,3) 21 (5,8)  

Type of lymphadenectomy, n (%)    0,005 

D1 48 (23,3) 54 (35,3) 102 (28,4)  

D1+ 69 (33,5) 57 (37,3) 126 (35,1)  

D2 89 (43,2) 42 (27,5) 131 (36,5)  

Neoadjuvant therapy, n (%)    0,059 

Presence 34 (16,5) 14 (9,2) 48 (13,4)  

Absence 172 (83,5) 139 (90,8) 311 (86,6)  

Table 1: Comparative analysis LPLR versus HPLR: Baseline characteristics. 

LPLR, low platelet-lymphocyte ratio; HPLR, high platelet-lymphocyte ratio; SD, standard deviation; ASA, 
American Society of Anesthesiologists; BMI, body mass index; NOS, none other specification; LN, lymph 
nodes 

*Nonparametric test Mann Whitney U  

Are highlighted in bold significant p values (<0,05) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 Crude HR CI 95% p value  Adjusted HR CI 95% p value 

OS 1,002 1,001 – 1,004 0,004  1,001 1,000 – 1,003 0,058 

DFS 1,002 1,000 – 1,004 0,015  1,002 0,999 – 1,005 0,117 

Table 2: Survival analysis: Cox regression - PLR (Crude HR and Adjusted HR for pStage). 

OS, overall survival; DFS, disease free survival; HR, hazard ratio; CI, confidence interval 

Are highlighted in bold significant p values (<0,05) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overall Survival (OS) 
 Crude HR CI 95% p value  Adjusted HR CI 95% p value 
PLR        

LPLR 1    1   

HPLR 1,676 1,221 – 2,300 0,001  1,308 0,946 – 1,810 0,105 

Disease Free Survival (DFS) 
 Crude HR CI 95% p value  Adjusted HR CI 95% p value 
PLR        

LPLR 1    1   

HPLR 1,665 1,074 – 2,582 0,023  1,096 0,703 – 1,709 0,686 

Table 3: Survival analysis: Cox regression – HPLR versus LPLR (Crude HR and Adjusted HR for pStage). 

PLR, platelet-lymphocyte ratio; LPLR, low platelet-lymphocyte ratio; HPLR, high platelet-lymphocyte ratio; 
HR, hazard ratio; CI, confidence interval 

Are highlighted in bold significant p values (<0,05) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Initial population (n=637) 
January 2010 – December 2017 
Patients treated in Upper GI Surgery Unit, São João University 
Medical Center – Faculty of Medicine, University of Porto 

Exclusion criteria (n=229) 
55 – Non-resectional surgery 
48 – Palliative resection 
51 – Pathological stage IV 
25 – Histologic type other than adenocarcinoma 
23 – Completion gastrectomy 
13 – Prophylactic gastrectomy 
8 – Atypical gastrectomy 
4 – Post endoscopic resection 
2 – R2 resection 

Lost follow-up (n=12) 

Cases included (n=396) 

Figure 1: Flow chart of the study design 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: ROC Curve of PLR for OS 

 PLR, platelet-lymphocyte ratio; OS, overall survival 



  

Figure 3: Boxplot of PLR distribution 

 PLR, platelet-lymphocyte ratio 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

Figure 4: Comparative analysis HPLR versus LPLR - Survival analysis: Kaplan-Meier 

A – KM curves for OS; B – KM curves for DFS 

KM, Kaplan-Meier; OS, overall survival; DFS, disease free survival; LPLR, low platelet-
lymphocyte ratio; HPLR, high platelet-lymphocyte ratio 

A 

B 
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who may be able to offer a contrary case to stimulate interest and debate.

Correspondence. The Editors are pleased to consider letters commenting on previously published
work in the EJSO. Correspondence should be limited to 700 words in length with a maximum of four
references. Letters to the Editor do not require an abstract.

Short Reports and Comments. The Editors welcome short items of up to 1500 words on any topic
of interest to the journal's readership. Short reports and comments require an unstructured abstract
of up to 150 words and should have a maximum of three tables or figures, and a maximum of 25
references.

Please note: The EJSO will no longer consider case reports for publication.

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:

http://www.prisma-statement.org
http://www.prisma-statement.org
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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.

Author form
All authors are required to complete the EJSO Author Form. The corresponding author must upload
the form during the manuscript submission process.

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

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.

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.

Author form
All authors are required to complete the EJSO Author Form. The corresponding author must upload
the form during the manuscript submission process.

Preprints
Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

http://service.elsevier.com/app/home/supporthub/publishing/
https://www.elsevier.com/__data/promis_misc/EJSO_Author_Form.doc
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
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
https://www.elsevier.com/editors/perk/plagiarism-complaints/plagiarism-detection
https://www.elsevier.com/__data/promis_misc/EJSO_Author_Form.doc
https://www.elsevier.com/about/policies/sharing/preprint
https://www.elsevier.com/about/policies/sharing
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
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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. 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').

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

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.

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.

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.

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.

Open access
Please visit our Open Access page for more information.

https://www.elsevier.com/authors/journal-authors/policies-and-ethics/credit-author-statement
https://www.elsevier.com/about/policies/copyright
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/journals/ejso-european-journal-of-surgical-oncology/0748-7983/open-access-options
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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 Author Services.

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.

PREPARATION
NEW SUBMISSIONS
Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.
As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

References
There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing
data will be highlighted at proof stage for the author to correct.

Formatting requirements
There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.
If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.
Divide the article into clearly defined sections.

Figures and tables embedded in text
Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file. The corresponding caption should
be placed directly below the figure or table.

Peer review
This journal operates a single 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.

REVISED SUBMISSIONS
Use of word processing software
Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared
in a way very similar to that of conventional manuscripts (see also the Guide to Publishing with
Elsevier). 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.

http://webshop.elsevier.com/languageediting/
http://webshop.elsevier.com/languageediting/
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/authors/journal-authors/submit-your-paper
https://www.elsevier.com/authors/journal-authors/submit-your-paper
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Article structure
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.

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.
• 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.

Highlights
Highlights are optional yet highly encouraged for this journal, as they increase the discoverability of
your article via search engines. They consist of a short collection of bullet points that capture the
novel results of your research as well as new methods that were used during the study (if any). Please
have a look at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system. Please
use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including
spaces, per bullet point).

https://www.elsevier.com/authors/journal-authors/highlights
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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.

Keywords
Immediately after the abstract, provide a maximum of 6 keywords, using American 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.

Abbreviations
Define abbreviations that are not standard in this field in a footnote to be placed on the first page
of the article. Such abbreviations that are unavoidable in the abstract must be defined at their first
mention there, as well as in the footnote. Ensure consistency of abbreviations throughout the article.

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.).

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 build footnotes into the text, and this feature may be used. Should this not be the case,
indicate the position of footnotes in the text and present the footnotes themselves separately at the
end of the article.

Artwork
Electronic artwork
General points
• Make sure you use uniform lettering and sizing of your original artwork.
• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.
• Number the illustrations according to their sequence in the text.
• Use a logical naming convention for your artwork files.
• Indicate per figure if it is a single, 1.5 or 2-column fitting image.
• For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.
• Please note that individual figure files larger than 10 MB must be provided in separate source files.

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
Regardless of the application used, 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 the font or save the text as 'graphics'.
TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.
TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.
Please do not:
• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
• Supply files that are too low in resolution.

https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
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• Submit graphics that are disproportionately large for the content.

Color artwork
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Figure captions
Ensure that each illustration has a caption. 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.

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.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

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
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/european-journal-of-surgical-oncology

https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
http://citationstyles.org
http://citationstyles.org
http://www.mendeley.com/features/reference-manager
https://service.elsevier.com/app/answers/detail/a_id/26093
https://service.elsevier.com/app/answers/detail/a_id/26093
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When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference formatting
There are no strict requirements on reference formatting at submission. References can be in any
style or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/
book title, chapter title/article title, year of publication, volume number/book chapter and the article
number or pagination must be present. Use of DOI is highly encouraged. The reference style used by
the journal will be applied to the accepted article by Elsevier at the proof stage. Note that missing data
will be highlighted at proof stage for the author to correct. If you do wish to format the references
yourself they should be arranged according to the following examples:

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] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, 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.

Data visualization
Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

https://www.issn.org/services/online-services/access-to-the-ltwa/
https://www.sciencedirect.com
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-resources/data-visualization
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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.

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
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