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ABSTRACT 

 

 

Background: Patients with nephroblastoma in low- and middle-income countries historically 

presented with advanced disease and poor outcomes, as is shown in previous South African 

studies. This study is to report our institution’s contemporary results as compared to the past 

with advances in disease management. 

Methods: Retrospective review of the clinical records of patients 16 years and younger 

diagnosed with nephroblastoma and undergoing multidisciplinary management between 01 

January 2004 and 31 December 2016 at the two teaching hospitals affiliated to University of 

the Witwatersrand. 

Results: Two hundred and sixty-five patients were identified of which 47 were excluded 

leaving a total study cohort of 218 patients. The stage distribution was: stage I – 69 (31.7%), 

stage II – 33 (15.1%), stage III – 36 (16.5%), stage IV – 65 (29.8%), stage 5 – 15 (6.9%). The 

five-year overall survival was 85.4% and for each of the stages was as follows: stage I – 

96.4%, stage II – 92.3%, stage III – 79.3%, stage IV – 72.2%, stage V – 92.9%. 

Conclusion: The survival outcomes of this cohort improved compared to our previously 

reported series, and are now comparable to outcomes from institutions in high-income 

countries. In our previous series (1998-2003), the 4-year overall survival was 76%, stage I 

and II combined 89%, and stage III, IV, V combined were 66.75%. Early recognition and 

diagnosis contributes to a more favourable outcome and over the years these improvements 

have in turn lead to an improvement in the outcomes of our patients. 
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1. INTRODUCTION 

 

 

Nephroblastoma affects 1 in 10000 children under the age of 15 years worldwide and the 

reported incidence varies depending on various ethnic groups[1]. Nephroblastoma is the most 

common childhood renal malignancy, comprising 99% of primary renal tumours and 13% of 

all childhood cancers in South Africa[2]. In many low- and middle-income countries (LMIC), 

childhood cancers are often underserved, as nutritional and infective diseases are prioritized, 

particularly tuberculosis, community acquired pneumonia, gastroenteritis and Human 

immunodeficiency virus related morbidities[3]. The majority are diagnosed between the ages 

of 1 and 5 years with a peak incidence between 3 and 4 years of age[1,4].  

The incidence of bilateral disease is reported to be between 5% and 11%[5–8]. Most children 

present with an asymptomatic abdominal mass that is noted by the caregiver during routine 

activities (76%)[9]. Thirty-seven percent present with abdominal pain, 23% with fever, 25% 

with hypertension and either microscopic (25%) or gross (19%) haematuria[9]. Anorexia and 

weight-loss are common presenting signs. Less common presentations include acute 

peritonism secondary to tumour rupture[10] or with cardiac arrhythmias secondary to intra-

cardiac tumour extension[11].  

Two protocols lead the management of nephroblastoma. The Children’s Oncology Group 

(COG) Renal Tumours Committee, previously National Wilms Tumour Study Group and The 

International Society of Paediatric Oncology (SIOP) Renal Tumour Study Group, the 

UMBRELLA SIOP-RTSG 2016[12,13]. The COG protocol advocates upfront nephrectomy 

and staging, followed by chemotherapy in order to avoid administration of unnecessary or 

inappropriate chemotherapy. The SIOP protocol recommends neoadjuvant chemotherapy to 

decrease the tumour bulk and reduce potential intraoperative complications such as tumour 

rupture or spillage. The exception to neoadjuvant chemotherapy in the SIOP protocol is in 

patients aged 6 months and under (182 days), completely cystic tumours or suspicions alternate 

diagnosis, where upfront surgery is performed to avoid the toxic effects of chemotherapy in 

younger children[14]. The exception to upfront resection in COG is tumour thrombus in the 

inferior vena cava (IVC) above the hepatic veins, tumours involving contiguous structures, 

bilateral tumours, tumour in a solitary kidney, and pulmonary compromise due to pulmonary 

metastases[12,15]. Lymph node (LN) sampling is always recommended at time of 
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nephrectomy, the number of nodes are at least seven by both groups[16–18]. The histological 

classifications and staging systems for the two protocols vary slightly, with the COG basing 

their classification on favourable and unfavourable histology (anaplasia), tumour weight, LOH 

at 1p and 16q[19,20], whilst SIOP bases their reporting on the tumour volume and 

chemotherapy response into low risk tumour (completely necrotic), high-risk tumour 

(blastemal or diffuse anaplasia), and intermediate-risk tumours (other histology)[14,19,21]. 

The COG staging system is pre-chemotherapy and SIOP post-chemotherapy where there is an 

element of chemotherapy induced necrosis, hence in SIOP the presence of necrotic tumour in 

the renal sinus or at the margin >5mm away from viable tumour it is downstaged, however if 

present at the resection margin with viable tumour <5mm from the margin, present in lymph 

nodes, peritoneal implants or transected thrombus, it is upstaged, otherwise the staging criteria 

are similar. The staging is as follows, stage I is where the tumour is limited to the kidney and 

completely resected, stage II where the tumour extends beyond the kidney but is completely 

resected en-bloc, stage III is where gross or microscopic tumour remains whether at the margins, 

lymph nodes, peritoneum, transected thrombus, or there has been tumour rupture or an open 

biopsy (not upstaged by needle biopsy), stage IV where there is haematogenous metastases or 

to lymph nodes outside the abdomen, and stage V is where there is bilateral involvement with 

each side sub-staged[22]. 

In both groups, stage IV (metastatic disease) is diagnosed with computed tomography scans 

(CT), and histological confirmation if uncertain. If pulmonary metastases have disappeared 

after six weeks of three-drug chemotherapy (vincristine, actinomycin D and doxorubicin) and 

the tumour is of favourable histology, radiation is no longer given. If the metastases remain, 

then another course of chemotherapy is given following which they may elect to perform whole 

lung radiation, metastastectomy or both with the aim of reducing the amount of radiation to the 

lungs[16,23–25]. In cases of isolated liver metastases, local resection after neoadjuvant 

chemotherapy is appropriate. If the metastatic lesion requires more extensive resections, then 

further chemotherapy is suggested prior to resection. Any metastases other than lung or liver 

should be resected if feasible[16]. In cases of intravascular thrombus, both groups advocate 

neoadjuvant chemotherapy to allow for reduction in size to facilitate safe removal, although 

some in COG advocate for upfront resection if infra-hepatic. In cases of thrombus supra-

hepatic and higher, cardiopulmonary bypass may be required to aid in the 

thrombectomy[16,26–28]. 
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For stage V disease (bilateral Wilm’s tumour) both protocols suggest six weeks of neoadjuvant 

chemotherapy followed by reimaging for nephron-sparing surgery of at least one kidney, and 

if only a partial response then repeated chemo and definitive surgery at 12 weeks. If salvage of 

adequate functional renal tissue is not feasible, renal transplant may occasionally be 

required[15,29,30]. Relapse of disease is most often reported to be in the lung and pleura (50-

60%), abdominal recurrence (30%) and distant sites (10-15%). Overall survival after relapse is 

poor (48%). A general principle for the treatment of relapsed nephroblastoma is to use agents 

not used for primary therapy[15]. 

The two teaching hospitals affiliated to the Department of Paediatric Surgery, University of the 

Witwatersrand are Chris Hani Baragwanath Academic Hospital (CHBAH) and Charlotte 

Maxeke Johannesburg Academic Hospital (CMJAH) which serve the population of 

Johannesburg, extending to the rest of the Gauteng Province as well as the neighbouring 

countries. Gauteng has a population of approximately 15 million, of which 3.7 million are 

under 15 years of age[31]. Proceeding the adoption of the SIOP Umbrella protocol, we 

followed the modified SIOP-9 protocol consisting of a course of neoadjuvant chemotherapy, 

followed by surgery and adjuvant chemotherapy with or without radiotherapy. The modified 

SIOP-9 nephroblastoma treatment protocol showed no significant change in survival between 

four and eight weeks of preoperative treatment in non-metastatic disease. Therefore four weeks 

of two-drug chemotherapy (vincristine and actinomycin D) for stage I, II and III, and six weeks 

of three-drug chemotherapy (vincristine, actinomycin D and doxorubicin) for stage IV was 

given. Pathological staging was determined using the SIOP WT 2001 staging criteria, and 

histological risk classification, which combined determined post-operative therapy[32]. 

Worldwide there are reported significant global disparities in outcomes between the LMIC and 

high-income countries. Particularly in Africa, there is an increased incidence but under 

reporting, limited resources, delayed diagnosis and poor patient follow-up which have been 

attributed to worse outcomes[33]. Within South Africa, multiple major paediatric surgical 

centres including our own reported on their experiences of nephroblastoma showing their 

outcomes[34–37]. The aim of the current study was to examine the more recent cohort, analyse 

and compare the outcomes to the various centres in South Africa. 

Improvement in data reporting and studies are required to identify barriers to optimal care and 

identify country specific solutions to improve outcomes for this highly curable malignancy. 

These studies could use nephroblastoma as the flagship tumour to improve on the disparities, 
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be it diagnosis, treatment, or resources, which would translate into improved outcomes, and 

hence the aim of the study was to critically analyse the management and outcomes of 

nephroblastoma in Johannesburg, and compare to the historical cohorts in South Africa. 
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2. MATERIAL AND METHODS 

 

 

A retrospective descriptive study was conducted at the Department of Paediatric Oncology and 

Paediatric Surgery at CMJAH and CHBAH. Patients eligible for inclusion were those 

diagnosed with nephroblastoma between 01 January 2004 and 31 December 2016 under the 

age of 16 years. Initial identification was made from the oncology registry and patients were 

cross referenced against hospital files, radiology and histology reports. Patients excluded from 

the study were those referred after surgery, patients who did not undergo surgery and those 

with significant missing data. Data was collected and recorded on a Microsoft Excel 

spreadsheet with each patient allocated a unique identification number for confidentiality. The 

data was analysed using descriptive statistics. Continuous data was summarised using the mean 

and standard deviation when normally distributed and median with interquartile range if 

skewed. The categorical data was expressed as frequencies and proportions where necessary. 

Data was analysed using Stata 14 and tables and graphs were used to display relevant data. 

Ethical clearance was obtained from the University of the Witwatersrand Human Research 

Ethics Committee (Medical) - clearance certificate number M171049. 
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3. RESULTS 

 

 

3.1 A total of 265 patients were identified. Forty-seven patients were excluded, leaving a study 

cohort of 218 patients (Figure 1). 

 

3.2 Age distribution and presentation 

The age range at diagnosis was two to 183 months, with a median of 40 months. There was a 

slight female predominance (1.1:1) and marginally more right-sided tumours in those with 

unilateral disease (n=105, 51.7%). The most frequent presenting symptoms were abdominal 

mass (n=132, 60.6%), abdominal distension (n=64, 29.4%), loss of weight (n=55, 25.3%) and 

anorexia (n=49, 22.5%). Hypertension requiring treatment was noted in half of our patients 

where the blood pressure was known (n=101, 51.3%). There were six patients with known 

predisposing conditions of which four had hemi-hypertrophy. Of these six patients, one had 

Denys-Drash syndrome and another had WAGR (Wilms tumour, aniridia, genitourinary and 

mental retardation) syndrome and one had Beckwith-Wiedemann syndrome with hemi-

hypertrophy (Table 1). 

 

3.3 Staging and risk stratification 

The operative stage distribution were 69 (31.7%) for stage I, 33 (15.1%) for stage II, 36 (16.5%) 

for stage III, 65 (29.9%) for stage IV and 15 (6.9%) for stage V (Table 2). 
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Figure 1: Flow diagram depicting patient inclusion 
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Post-Surgical Staging: 

I  – 69 (31.7%) 

II  – 33 (15.1%) 

III  – 36 (16.5%) 

IV – 65 (29.55%) 

V – 17 (7.73%) 

 

Five-year event free & overall survival: 

Overall  – 38.6% & 85.3% 

I  – 55.6% & 96.4% 

II  – 53.8% & 92.3% 

III  – 24.1% & 79.3% 

IV  – 20.5% & 72.2% 

V  – 57.1% & 92.9% 
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Table 1: Presentation of each stages 

Disease staging Total Stage I Stage II Stage III Stage IV Stage V 

Patient numbers (%) 218 (100%) 69 (31.7%) 33 (15.1%) 36 (16.5%) 65 (29.8%) 15 (6.9%) 

Median age (months) 40 31 38 46 52 33 

Male:Female 1:1.1 1:0.8 1:1.2 1:1.3 1:1.4 1:0.9 

Ethnicity       

     Black 198 (90.8%) 57 (82.6%) 33 (100%) 34 (94.4%) 63 (96.9%) 11 (73.3%) 

     White 11 (5%) 6 (8.7%) 0 2 (5.6%) 0 3 (20%) 

     Indian 6 (2.8%) 3 (4.3%) 0 0 2 (3.1%) 1 (6.7%) 

     Coloured 3 (1.4%) 3 (4.3%) 0 0 0 0 

Referral area       

     Inter province 163 (74.8%) 56 (81.2%) 23 (69.7%) 23 (63.9%) 50 (76.9%) 11 (73.3%) 

     Outer province 40 (18.3%) 8 (11.6%) 9 (27.3%) 10 (27.8%) 11 (16.9%) 2 (13.3%) 

     Foreign 15 (6.9%) 5 (7.2%) 1 (3%) 3 (8.3%) 4 (6.2%) 2 (13.3%) 

Laterality       

     Right 105 (51.7%) 33 (47.8%) 17 (51.5%) 23 (63.9%) 32 (49.2%) 15 (100%) 

     Left 98 (48.3%) 36 (52.2%) 16 (48.5%) 13 (36.1%) 33 (50.8%) 15 (100%) 

Tumour mass (mean) 565g 380g 732g 745g 631g 273g 

     <550g 136 (62.4%) 51 (73.9%) 18 (54.6%) 18 (50%) 38 (58.5%) 11 (73.3%) 

     >550g 72 (33%) 16 (23.2%) 15 (45.4%) 17 (47.2%) 23 (35.4%) 1 (6.7%) 

     Not weighed 10 (4.6%) 2 (2.9%) 0 1 (2.8%) 4 (6.1%) 3 (20%) 

Adrenalectomy 54 (24.8%) 9 (16.7%) 8 (14.8%) 10 (18.5%) 24 (44.4%) 3 (5.6%) 

     Involved 8 (14.8%) 0 1 (12.5%) 2 (20%) 5 (20.8%) 0 

          Upper pole 5 (62.5%) 0 1 (100%) 1 (50%) 2 (40%) 0 

No anaplasia 181 (88.7%) 66 (95.7%) 29 (93.5%) 31 (88.6%) 45 (78.9%) 10 (83.3%) 

Anaplasia 23 (11.3%) 3 (4.3%) 2 (6.5%) 4 (11.4%) 12 (21.1%) 2 (16.7%) 

     Focal 10 (43.5%) 2 (66.7%) 1 (50%) 1 (25%) 6 (50%) 0 

     Diffuse 13 (56.5%) 1 (33.3%) 1 (50%) 3 (75%) 6 (50%) 2 (100%) 

Complete necrosis 11 (5%) 3 (27.3%) 3 (27.3%) 2 (18.1%) 3 (27.3%) 0 

Blastemal predominance 31 (14.2%) 5 (16.1%) 5 (16.1%) 9 (29%) 9 (29%) 3 (9.7%) 

Risk stratification       

     Low 12 (5.5%) 3 (4.3%) 2 (6%) 2 (5.6%) 4 (6.2%) 0 

     Intermediate 166 (76.1%) 60 (87%) 25 (75.8%) 23 (64.9%) 48 (73.8%) 11 (73.3%) 

     High 40 (18.3%) 6 (8.7%) 6 (18.2%) 11 (30.5%) 13 (20%) 4 (26.7%) 

Positive margins & LN 11 (5%) - - 6 (16.7%) 5 (7.7%) 0 

Positive margins only 55 (25.2%) - - 25 (69.4%) 20 (30.8%) 10 (66.7%) 

Positive LN only 31 (14.2%) - - 17 (47.2%) 12 (18.5%) 2 (13.3%) 

Syndromic 6 (2.8%) 2 (2.9%) 2 (6%) 0 0 2 (13.3%) 

     Hemihypertrophy 3 (50%) 2 (100%) 0 0 0 1 (50%) 

     Hemihypertrophy + BWS 1 (16.7%) 0 0 0 0 1 (50%) 

     DDS 1 (16.7%) 0 1 (50%) 0 0 0 

     WAGR 1 (16.7%) 0 1 (50%) 0 0 0 

Relapse 30 (13.8%) 6 (8.7%) 2 (6.1%) 5 (13.9%) 10 (15.4%) 7 (46.7%) 

     Local 13 (43.3%) 2 (33.3%) 1 (50%) 1 (20%) 5 (50%) 4 (57.1%) 

     Lung 13 (43.3%) 3 (50%) 1 (50%) 2 (40%) 4 (40%) 3 (42.9%) 

     Liver 2 (6.7%) 1 (16.7%) 0 1 (20%) 0 0 

     Lymph node 2 (6.7%) 0 0 1 (20%) 1 (10%) 0 

Overall survival (5-year) 85.4% 96.4% 92.3% 79.3% 72.2% 92.9% 

Event-free survival (5-year) 38.6% 55.6% 53.8% 24.1% 17% 57.1% 

LN = Lymph node; BWS = Beckwith-Wiedemann syndrome; DDS = Denys-Drash syndrome; WAGR = Wilms 

tumor, aniridia, genitourinary and mental retardation syndrome 
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Table 2: Comparison of staging pre-operative and post-operative after neoadjuvant chemotherapy 

Disease stage (N=218) Staging on presentation Operative staging 

Stage I 82 (37.6%) 69 (31.7%) 

Stage II 25 (11.5%) 33 (15.1%) 

Stage III 31 (14.2%) 36 (16.5%) 

Stage IV 65 (29.8%) 65 (29.8%) 

     Local stage I 15 (23.1%) 21 (32.3%) 

     Local stage II 14 (21.5%) 16 (24.6%) 

     Local stage III 36 (55.4%) 28 (43.1%) 

Stage V 15 (6.9%) 15 (6.9%) 

     Local stage I 1 (6.7%) 5 (33.3%) 

     Local stage II 0 0 

     Local stage III 4 (26.7%) 10 (66.7%) 

     Unknown 10 (66.7%) - 

 

After radiological imaging, 204 patients (93.6%) underwent tumour biopsy either by 

percutaneous retroperitoneal fine needle biopsy (FNA), core needle biopsy (CNB) or open 

biopsy followed by neoadjuvant chemotherapy. Of these, the majority of patients had a FNA 

(n=129, 63.2%) or CNB only (n=22, 10.8%), both FNA and CNB (n=36, 17.6%) or open 

biopsy (n=3, 1.5%). Four patients (2%) had biopsies of which type was not specified and ten 

patients (4.9%) did not have documentations of whether biopsies were done or not. The 

remaining fourteen patients (6.4%) did not receive biopsies prior to their surgical resections. 

Of these, five (35.7%) were patients under the age of six months, five (35.7%) had cystic 

lesions, two (14.3%) were deemed primarily resectable by the assessing surgeon, one (7.1%) 

was ruptured on presentation and one (7.1%) had no documented reason for not receiving a 

biopsy prior to resection of tumour. 

Tumour mass ranged between 40g and 3750g of which 136 (62.4%) were less than 550g (Table 

1). Ipsilateral adrenalectomy was performed with the nephrectomy and documented in 54 

patients (24.8%) and of these eight (14.8%) had tumour infiltration. In those with tumour 

involvement in the adrenals, five involved the upper pole of the kidney, three were either 

middle or lower poles. 

Histological subtyping and risk grouping was determined using the SIOP WT 2001 

classification. Anaplasia was noted in 23 (11.3%) of all reported specimens, of which ten (4.9%) 

were focal (intermediate risk) and thirteen (6.4%) diffuse (high risk). In terms of histological 

risk stratification, 12 (5.5%) were low risk, 166 (76.1%) intermediate risk and 40 (18.3%) were 

of high risk. All of the low risk histology were due to total necrosis post neoadjuvant 

chemotherapy. Intermediate risk were due to mixed (<2/3 necrosis) type (n=65, 39.2%), 

regressive (>2/3 necrosis) type (n=64, 38.6%), stromal type (n=15, 9%), epithelial type (n=13, 
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7.8%) and focal anaplasia (n=9, 5.4%). High risk groups were due to blastemal type (n=27, 

67.5%), diffuse anaplasia (n=10, 25%) or both blastemal predominance and diffuse anaplasia 

within the same specimen (n=3, 7.5%) (Table 1). Those without anaplasia showed a survival 

of 89%, focal anaplasia was 75% and diffuse anaplasia showed the worse outcome at 60% 

(Figure 2).  There were no difference in outcomes between the patients with low and 

intermediate risk as they had a five-year overall survival of 90% and 90.3% respectively but 

those of high risk had a lower survival rate at 64.7%. 

 

 

Figure 2: Survival by presence of anaplasia 

 

There were nine cases of tumour ruptures, of which six (2.8%) were pre-operative and three 

(1.4%) intra-operative ruptures. Tumour resection margins were positive in 46 cases (21.1%) 

with microscopic residual disease at the edge of the resection margin of the tumour surface or 

vasculature. 

Lymph nodes were sampled in 154 cases (70.6%), predominantly renal hilar and aorto-caval 

nodes and occasionally mesenteric nodes when appropriate. Of the nodes that were sampled, 

31 (20.1%) were positive for tumour infiltration, upstaging the disease. The remaining 64 

(29.4%) did not have sampling either because the surgeon could not find any nodes according 

to the operation notes (n=11, 5%) or sampling was not considered by the surgeon (n=53, 
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24.3%). As per the SIOP protocol for stage III disease, flank adjuvant radiation therapy was 

given to those patients who had positive resection margins or positive LN. 

 

3.4 Vascular extensions 

Forty-four patients (20.1%) had vascular extensions of tumour at presentation and the level of 

thrombus was recorded as renal vein (RV), inferior vena cava (IVC) or right atrium (RA). 

Thirteen extended into RV (5.9%), 27 to IVC (12.4%) and four into RA (1.8%). All patients 

with documented vascular extensions received neoadjuvant chemotherapy and tumour 

thrombus regression was noted post NACT in 28 of these patients (63.6%) of which 14 (31.8%) 

had complete thrombus clearance preoperatively (Table 3). 

 

Table 3: Local tumour staging of patients with tumour thrombus on presentation 

  Stage I Stage II Stage III 

Thrombus level 

pre-

neoadjuvant 

chemotherapy 

Thrombus level post-

neoadjuvant 

chemotherapy 

Negative resection 

margin 

Positive resection 

margin 

Positive LN 

 No 

thrombus 

RV IVC  Tumour 

edge 

RV IVC  

RV (N=13) 6 7 0 1 2 4 7 - 5 

IVC (N=27) 8 10 9 6 4 5 9 5 3 

RA (N=4) 0 3 1 0 1 0 2 1 0 

Total (N=44) 14 20 10 7 7 9 18 6 8 

 

3.5 Metastatic disease 

Sixty-seven patients (30.7%) presented with metastatic disease, 65 in unilateral disease and 

two in metachronous bilateral disease. Preoperative local staging were divided into stage I 

(n=15, 22.4%), stage II (n=14, 20.9%) and stage III (n=38, 56.7%). The median age was 52 

months which was higher than the overall cohort age. In terms of the known tumour masses, 

39 (62.9%) were less than 550g and 23 (37.1%) above 550g. The most common site of 

metastasis was to the lung alone (n=45, 67.2%), followed by lung and liver (n=12, 17.9%), and 

to liver alone (n=6, 8.9%). Remaining cases were to the lung plus other distant sites such as 

brain or bone (n=4, 6%). Metastatic disease was either managed with chemotherapy alone, with 

the addition of radiation therapy and/or surgical resection by various methods indicated by 

location of metastases. 
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3.6 Bilateral disease 

The incidence of bilateral disease was 6.9% (n=15). Synchronous disease accounted for 80% 

(n=12) and the remaining 20% (n=3) were metachronous. The median age at presentation was 

33 months (range 8-58 months), which was younger than the cohort with unilateral disease 

whose median age of presentation was 40 months (range 2-183 months). The synchronous 

group had a median age of 33 months whereas the metachronous group was of 31 months. No 

patients required renal transplantation during the study period. Four patients had tumour 

extension to the IVC, of which three had clearance post neoadjuvant chemotherapy and the 

fourth had persistent thrombus necessitating a cavotomy for thrombectomy during the 

nephrectomy. Two of the three patients in the metachronous group presented with metastatic 

disease as opposed to the synchronous group where no patients presented with metastatic 

disease giving an overall incidence of metastasis of 13.3% in the bilateral disease. Surgical 

resection margins were positive for microscopic disease in ten patients (66.7%) following 

planned nephron-sparing surgery on at least one kidney. Relapse was noted in seven patients 

(46.7%), three local relapse, two in the lung and the remaining two had local and lung or liver 

relapse (Table 4). 
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Table 4: Bilateral disease: Synchronous & Metachronous 

Case 

No. 

Age -

months 

Presenting 

local stage 

Operative 

local stage 

Type of surgery Margins Histology Risk 

stratification 

Metastasis Relapse Outcome 

Synch  R L R L R L R L R L     

1 14 U I I I Partial Radical Neg Neg Epith U Intermediate No No Alive 

2 8 U U III III Enucleation Enucleation Edge Edge Mix Mix Intermediate No Local Alive 

3 77 II II I I Partial Partial Neg Neg Mix Mix Intermediate No Local Dead 

4 10 U U III I Partial Radical Edge Neg Strom Epith Intermediate No No Lost to 

follow-up 

5 45 III II III III Partial Enucleation Edge Edge Regre Regre High – Diffuse 

anaplasia 

No Local Alive 

6 17 U U I I Partial Radical Neg Neg Blast Epith High – Diffuse 

anaplasia 

No No Alive 

7 33 U U III III Radical Partial Edge Edge Epith Regr Intermediate No No Alive 

8 58 U U III I Enucleation Radical Edge Neg Epith Regr Intermediate No No Alive 

9 38 III III III III Radical Partial RV Edge Mix Bi Intermediate No Lung Alive 

10 37 I III I III Partial Radical Neg RV Mix Regr Intermediate No No Alive 

11 39 U U I III Radical Partial Neg Edge Regr Mix Intermediate No No Alive 

12 24 I I I III Radical Enucleation Neg Edge Mix Mix Intermediate No Local + 

liver 

Alive 

Meta                

1 31 U III - I RHT Radical - Neg Blast U High Lung Local + 

lung 

Alive 

2 23 II III II III Partial Partial Neg Edge Epith Mix Intermediate No No Alive 

3 39 U III I I Radical Partial Neg Neg Blast U High Lung Lung Alive 

Synch = Synchronous; Meta = Metachronous; R = Right; L = Left; U = Unknown; Neg = Negative; Mix = Mixed; Reg = Regressive; Strom = Stromal; Epith = Epithelial; 

Blast = Blastemal; RHT = Refusal of hospital treatment 
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3.7 Morbidity 

Surgery-related morbidities were noted in fourteen patients (6.4%), and were divided into 

immediate, early and late. In the immediate group, there were three patients with intraoperative 

tumour ruptures and one patient who necessitated a planned relook after packing with swabs 

for bleeding. Tumour mass was noted to be above 750g in all three of the intraoperative 

ruptures and the bleeding tumour weighed 2700g. Early complications included bleeding, pus 

collection and urinary leaks that necessitated relook laparotomies in four patients, Pus and urine 

collections were all from bilateral WT who received enucleation or partial nephrectomy as part 

of their management. Late complications occurred in six patients which included bowel 

obstruction secondary to external compression from recurrent disease, adhesions, 

intussusception or volvulus. Timing of bowel obstruction varied between two weeks and 

seventeen months post initial laparotomy. Bowel resection and anastomosis were needed in 

three of these patients. 

 

3.8 Outcomes 

Relapse was defined by return of disease to any location after completion of treatment. The 

relapse rate was 11.9% (n=26) and of these, 46.2% were local and 53.8% distant. Distant 

relapse was divided into lung (38.5%), liver (7.7%) and lymph nodes (7.7%). Of these patients, 

one had local and lung relapse and the other local and liver relapse. Almost a third of the 

patients (n=9, 34.6%) who presented with relapse had died by the end of the study period. 

Twenty patients (76.9%) had relapse within a year of completing their initial treatment of which 

ten (38.5%) were within a year of diagnosis. High risk histology was noted in nine patients 

(34.6%) and seven patients (26.9%) had positive involvement of LN. 

The five-year overall survival was 85.4% and for each of the stages was as follows: 96.4% for 

stage I, 92.3% for stage II, 79.3% for stage III, 72.2% for stage IV and 92.9% for stage V 

(Figure 3). Age at diagnosis were divided into below and above five years of age (Figure 4). 

The logrank test for equality of survivor functions was used to assess the statistical significance 

of the observed differences in survival in the two age groups and there was a statistically 

significant difference in the survival functions between the two age groups (p<0.0001). The 

tumour mass was categorised as below and above 550g and a statistically significant difference 

was noted in the survival of individuals (p<0.001) (Figure 4). 
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Figure 3: Survival by stage, age & tumour mass 
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4. DISCUSSION 

 

 

Nephroblastoma is the most commonly encountered paediatric solid organ tumour in Sub-

Saharan Africa, accounting for one third of the cases in our paediatric population[3]. In a 

previous study performed at CHBAH, the incidence of paediatric solid tumours was reported 

to be similar[38], necessitating investment into improving the management of this disease. 

Following the SIOP-9 protocol, patients in this study were given multimodality treatment that 

was modified based on their risk profile to offer the most effective therapy whilst 

simultaneously minimising adverse effects. The majority of patients received neoadjuvant 

chemotherapy and subsequent resection following a reduction in tumour size. Radiation 

therapy was given in cases of tumour positive LN, positive resection margins, metastases not 

responding to adjuvant chemotherapy or patients with relapse of disease. When a child 

presented with a renal mass suspicious of malignancy, a chest radiograph and staging CT were 

performed and the majority of the patients received a percutaneous retroperitoneal FNA and/or 

a CNB of the mass. In select cases, as open biopsy of the mass was performed. Once the 

diagnosis was confirmed, neoadjuvant chemotherapy was initiated, where after imaging was 

repeated and surgery subsequently performed. Thereafter adjuvant chemotherapy and/or 

radiotherapy were administered as indicated depending on the staging of tumour. 

Our overall five-year survival rates has shown improvement from 76% to 85.4% compared to 

the previous study performed at our centre[34]. Earlier stage of disease (stage I and II) 

constituted approximately half the patients (n=102, 46.8%), which was more than the 34% 

documented in our previous study, indicating an earlier presentation and diagnosis of disease 

than previously seen. Median age at presentation of 40 months was in keeping with other South 

African centres (39.2 to 45.6 months)[34–36]. The frequency of our patients’ presenting 

symptoms differed slightly to the reported numbers but the most commonly encountered 

symptom was an abdominal mass in 60.6% of cases which was in keeping with the literature[9]. 

The incidence of hypertension requiring treatment on presentation was unusually high in our 

cohort at 51.7% and very few series have reported an incidence of hypertension as high as 

ours[9,39,40]. We have no explanation for this high incidence of hypertension in our patients. 

No specific investigations were performed for the hypertension which prevented us from 

further analysis but no specific morbidities were noted in those with hypertension. Said 
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hypertension was presumably due to the activation of the renin-angiotensin-aldosterone system. 

Post neoadjuvant chemotherapy and nephrectomy, all patients with hypertension were taken 

off anti-hypertensive medications as their blood pressures had normalised.  

Neoadjuvant chemotherapy was based on the initial pre-operative biopsy taken. Once the 

nephrectomy specimen was received by the pathologists, the characteristics of the tumour cells 

were documented. The specimen was then viewed for presence and degree of necrosis and 

histological pattern, this including blastemal, epithelial or stromal composition and 

predominance as well as the presence and type of anaplasia. Anaplasia is an indicator of 

unfavourable prognosis and is reported as either focal or diffuse. Approximately 4.5-6% of 

nephroblastoma specimens demonstrate anaplasia[9,41,42]. In this series the incidence of 

anaplasia was documented to be slightly higher, noted in 23 (11.3%) of specimens, with a 

similar distribution between the focal and diffuse groups. Based on the predominant cell pattern 

and presence or absence of anaplasia, the patients were risk stratified and managed with the 

appropriate post-operative chemotherapy protocol. 

With regards to the surgical management of unilateral disease, the aim was to perform a radical 

nephrectomy with or without resection of surrounding structures depending on degree of 

tumour infiltration. All nephrectomies were performed via a transperitoneal laparotomy. The 

current consensus regarding adrenalectomy in unilateral nephrectomy is that adrenalectomy is 

not mandatory to improve outcome however removal does not adversely affect adrenal 

function[43]. Adrenal-sparing surgery was performed where feasible however en bloc 

resection of the adrenal gland was completed in 54 (25.2%) of cases. Of these, eight (14.8%) 

demonstrated histological confirmation of tumour invasion. Half of the patients with 

documented adrenal disease presented with metastatic disease, however none developed local 

relapse. Tumour mass was documented by most of the pathologists examining the specimens 

however volume was not noted despite SIOP protocol suggesting volume measurements[16]. 

The SIOP-9 protocol recommends simultaneous LN sampling during the nephrectomy. Based 

on a mathematical calculation performed by Saltzman et al, a yield of 6-10 resected LN is 

recommended in order to reduce the risk of false-negative LN status[44]. As we did not follow 

a stringent protocol specifying the number of LN to be sampled, LN sampling was dictated by 

the operative findings and dependant on the surgeon. Where the LN were quantified in the 

histology report, the number of LN ranged from one to twenty-eight per nephrectomy specimen 

and the number of tumour-involved LN were reported. In the cases of failure of LN submissions, 
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the operative report stated that no LN were found intraoperatively or that they were sampled 

during the procedure but not identified amongst the specimen by the pathologists. We 

acknowledge that this is a potential shortcoming of this paper, potentially under-reporting stage 

III disease as demonstrated by the difference in disease staging at presentation and the post-

operative staging (14.2% vs 16.5%). 

One fifth of cases presented with intravascular extensions, however after neoadjuvant 

chemotherapy, 31.8% (n=14) of these patients completely cleared their intravascular thrombus 

radiologically, and 28 (63.6%) showed a degree of tumour thrombus regression that allowed 

adequate surgical management either by direct renal vein (RV) exploration or caval 

thrombectomy during the initial nephrectomy. Twenty-seven cases (12.4%) presented with 

intracaval extensions which was slightly higher than reported (4-10%)[26]. No patients 

presented with clinical signs and symptoms suggestive of caval obstruction, and all were 

diagnosed by CT scan or Doppler ultrasound. Extension into the IVC was more common with 

right-sided tumours (66% right and 25% left) which is explained by the shorter right RV. The 

remainder of caval disease occurred in bilateral tumours (9%), consistent with the reported 

incidence[45–48]. Cavotomies were performed in attempt of thrombectomy and adjuvant 

chemotherapy was given if there was tumour left behind or positive margins noted on histology. 

Intracardiac extensions were noted in 2% (reported incidence 1-3%)[11,46,49–51] but 

fortunately there were no cases where there were residual thrombus extensive enough requiring 

interventions such as cardiopulmonary bypass. 

The incidence of metastatic disease was 30.7%, which was higher than the reported incidence 

of metastatic disease in South Africa at 20-25%[34–36]. These were diagnosed on the staging 

CT at time of presentation and patients were treated with the appropriate neoadjuvant 

chemotherapy regimen followed by nephrectomy and continued adjuvant chemotherapy. Those 

that did not resolve after the adjuvant chemotherapy were assessed for either radiation therapy 

or surgical resection. A total of six patients underwent a surgical procedure for either diagnostic 

or therapeutic purposes for their metastases. Three patients underwent thoracotomies and one 

thoracoscopic resection for metastatic lung lesions. One patient required a laparotomy for 

resection of hepatic metastatic lesions. One underwent a thoracoscopic biopsy to confirm 

histology before neoadjuvant chemotherapy. Two of these patients subsequently demised, of 

which one had a large tumour (1220g) with high risk histology due to blastemal predominance 

and the other had relapse of disease in the lungs. 
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Relapse of disease was documented in 26 patients (11.9%). Surgeries that were performed as 

part of management included laparotomies for resection of recurrent local disease, liver biopsy 

to confirm histology or formal liver resections in nineteen patients. Thoracotomy or 

thoracoscopic lung biopsy or resections were performed in six patients. One patient was taken 

to theatre for a retroperitoneal LN biopsy to confirm relapse. 

Patients presenting with bilateral disease received two-drug neoadjuvant chemotherapy 

(vincristine and actinomycin D) followed by re-imaging to assess response. If there was no 

response or poor response, further cycles of chemotherapy was given with the addition of 

adriamycin. These patients were then proceeded to surgery which included radical 

nephrectomy, partial nephrectomy or enucleation of the tumour. Urinary leak and infection are 

known as the most commonly encountered post-operative complications following nephron-

sparing surgery for Wilms[52]. Three patients in the synchronous group had surgery-related 

morbidities which included urinary leaks and pus collections following partial nephrectomy of 

one kidney which all necessitated relook laparotomies. 

The five-year survival was higher than the previously reported ten-year survival at our institute, 

demonstrating that the survival of these patients can be expected to be higher in the early years 

post diagnosis and management. However due to recurrences and renal failure, mortality rates 

increase in later years[5]. 

One of the well-known benefits of neoadjuvant chemotherapy in nephroblastoma is that it 

decreases the risk of surgery-related complications as compared to when a primary 

nephrectomy is performed[53,54]. Our overall surgery-related complications were 6.4% which 

is comparable to a study performed by another SIOP-9 group where the majority of the cases 

received neoadjuvant chemotherapy [55,56]. The most common immediate complication was 

tumour rupture followed by bleeding then urine leak. Late complications requiring intervention 

included bowel obstruction. Of the fourteen patients that had documented surgery-related 

morbidity, only one had died by the end of the study period. 

On following the SIOP principles, the multidisciplinary management approach to this disease 

has demonstrated improvement in our survival outcomes over the years and the surgical 

complication rates are similar to those in high-income countries, bringing our results in line 

with those reported as the international standards. 
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5. CONCLUSION 

 

 

With respect to overall outcome of disease, there are several factors that are recognised to 

prognosticate. These include age at time of diagnosis, stage at presentation, tumour mass, 

histology and response of metastatic lung lesions to chemotherapy[9]. Favourable outcomes 

are noted in patients that are diagnosed younger, those of lower disease stages and those with 

a smaller tumour mass.  

We still encounter many patients presenting with advanced disease due to poor referral systems. 

Community centre outreach programs may improve the timing of referral of these patients and 

hopefully contribute to earlier presentation of disease and improved outcome. 

We have shown improvement in our survival outcomes when compared to our previous study 

and our outcomes are equivalent to those of a high-income countries using the same SIOP-9 

protocol. Early recognition and diagnosis is key in the management of nephroblastoma and we 

hope to further improve our management and consequently patient outcomes with time. 

One of the biggest limitations of this study was incomplete data due to missing records, which 

was due to suboptimal record keeping. This resulted in exclusion of patients which may have 

affected the results. We have realised the importance of good record keeping and are working 

on improving it with the use of our online database. The variable level of pathologist and 

reporting methods in histopathology may have adversely affected how the data was interpreted. 
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APPENDIX 1 

 

 

 COG SIOP 

Stage I Tumour is limited to the kidney and 

has been completely resected. The 

tumour was not ruptured or biopsied 

before removal. No penetration of the 

renal capsule or involvement of renal 

sinus vessels. 

The tumour is limited to the kidney  or surrounded 

with a fibrous pseudocapsule if outside the normal 

contours of the kidney and is completely resected. 

The tumour may be protruding (bulging) into the 

pelvic system and dipping into the ureter, but it is 

not infiltrating their walls. The vessels of the renal 

sinus are not involved. Intrarenal vessels may be 

involved. Presence of necrotic tumour in the renal 

sinus or perirenal fat does not upstage to stage II. 

Percutaneous cutting needle biopsy is allowed. 

Stage II Tumour extends beyond the capsule of 

the kidney but was completely resected 

with no evidence of tumour at or 

beyond the margins of resection. There 

is penetration of the renal capsule or 

invasion of the renal sinus vessels. 

The tumour extends beyond the kidney or penetrates 

through the renal capsule and/or fibrous 

pseudocapsule into the perirenal fat but is 

completely resected. Thetumour infiltrates the renal 

sinus and/or invades blood and lymphatic vessels 

outside the renal parenchyma, but it is completely 

resected en bloc. The tumour infiltrates adjacent 

organs or the vena cava but is completely resected. 

Percutaneous cutting needle biopsy is allowed. 

Stage III Gross or microscopic residual tumour 

remains post-operatively including 

inoperable tumour, positive surgical 

margins, tumour spillage surfaces, 

regional lymph node metastases, 

positive peritoneal cytology, or 

transected tumour thrombus. The 

tumour as ruptured or biopsied before 

removal. 

Incomplete excision of the tumour, which extends 

beyond resection margins (gross or microscopic 

tumour remains post-operatively). Any abdominal 

lymph nodes are involved. Tumour rupture before or 

during surgery (irresepective of other criteria for 

staging). The tumour has penetrated the peritoneal 

surface. Tumour implants are found on the peritoneal 

surface. The tumour throbu present at resection, 

margins of vessels, or ureter are transected or 

removed piecemeal by the surgeon. The tumour has 

been surgically biopsied (wedge or open biopsy) 

prior to pre-operative chemotherapy or surgery. 

Stage IV Haematogenous metastases or lymph 

node metastases outside the abdomen 

(e.g lung, liver, bone, and brain). 

Haematogenous metastases (lung, liver, bone, brain, 

etc.) or lymph node metastases outside the 

abdominopelvic region. 

Stage V Bilateral renal involvement is present 

at diagnosis. 

Bilateral renal tumours at diagnosis. Each side has to 

be substaged according to the above classifications. 
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APPENDIX 2 

 

 

The revised SIOP working classification of renal tumours of childhood (2001) 

I – Low risk tumours 

 Mesoblastic nephroma 

 Cystic partially differentiated nephroblastoma 

 Nephroblastoma – completely necrotic (following preoperative chemotherapy) 

II – Intermediate risk tumours 

 Nephroblastoma – epithelial type 

 Nephroblastoma – stromal type 

 Nephroblastoma – mixed type 

 Nephroblastoma – regressive type 

 Nephroblastoma – focal anaplasia type 

III – High risk tumours 

 Nephroblastoma – blastemal type 

 Nephroblastoma – diffuse anaplasia type 

 Clear cell sarcoma of the kidney 

 Rhabdoid tumour of the kidney 
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INTRODUCTION: 

Childhood cancer comprises of less than 1% of all malignant diseases [1]. It is the second most 

common cause of childhood death in the developed world but more than 80% of those affected 

can be cured. However in the developing world, cancer as cause of death is dropped down the 

list by many other causes such as nutritional and infective diseases particularly Tuberculosis 

and Human Immunodeficiency Virus [2]. Nephroblastoma is the most common malignant 

neoplasm of the urinary system in children. It comprises 5.5-7% of all childhood tumours and 

97.7% of all renal primary tumours [1,3]. Seventy-eight percent of nephroblastomas are 

diagnosed between the ages of 1-5 years with a peak incidence between 3-4 years of age and 

is reported to have a female predominance [3]. 

Affecting 1 in 10000 children under the age of 15 years worldwide, the incidence varies 

depending on various ethnic groups, ranging from 6-9 per 1 million in Caucasians to 10 per 1 

million in Black populations [4]. Of these patients with Nephroblastoma, 5-7% present with 

bilateral disease [4,5]. Most children usually present with an asymptomatic abdominal mass. 

Up to 25% have hypertension, and haematuria has been reported, 18.2% being gross and 24.5% 

microscopic. Coagulopathy, anorexia, weight-loss and fever have been reported in 10% of 

these children [6]. Rarely, cardiac arrhythmias may result from intra-cardiac extension of 

tumour thrombus, haemorrhage or rupture of tumour. Imaging used to determine location, size 

and extent of tumour includes abdominal ultrasound and computed tomography (CT) scan. As 

the most common sites of metastasis are the lungs and liver, a chest CT should be included in 

the workup process. 

The teaching hospitals affiliated to the Department of Paediatric Surgery at University of 

Witwatersrand are Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) and Chris 

Hani Baragwanath Academic Hospital (CHBAH). These two hospitals combined serve the 

population of Johannesburg but does extend beyond Pretoria and even to neighbouring 

countries at times. Johannesburg and surrounding areas have a population of approximately 17 

million, of which 3.5 million are under 16 years of age. The Paediatric Oncology Unit manages 

the patients primarily and involves the surgeons as appropriate. Paediatric surgical oncology 

refers to a specialized area of oncology that involves the surgeons in the management and cure 

of cancer where possible. Two other Paediatric Surgery units in South Africa described their 

experiences of Nephroblastoma over 25 years and presented their outcomes [7,8]. There has 

previously been a description of the Johannesburg experience over a period of 6 years [9] so 
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we wanted to expand and analyse a longer period in order to compare our outcomes with our 

previous years, with the other South African units, as well as international outcomes. 

 

STUDY OBJECTIVES: 

1. To determine the total numbers of patients diagnosed with Nephroblastoma at CMJAH 

and CHBAH from 1st January 2004 to 31st December 2016. 

2. To characterize the presentation of these patients. 

3. To compare staging at presentation to the operative staging. 

4. To assess how patients with metastatic disease were managed. 

5. To assess how patients with IVC/intra-cardiac extensions were managed. 

6. To assess how patients with bilateral disease were managed. 

7. To assess operation-associated morbidity and mortality. 

8. To ascertain the role of chemotherapy and radiotherapy in different stages and risk 

groups. 

9. To ascertain the event-free and overall survival. 

10. To compare the patient outcomes based on their risk stratification. 

 

METHODS: 

a) Design: Retrospective descriptive study 

b) Site of study: Paediatric Oncology Unit at CMJAH and CHBAH 

c) Study population: Patients from the ages of 0 to 16 years diagnosed with 

Nephroblastoma from 1st January 2004 to 31st December 2016. 

d) Sampling:  

i. Size: Based on the previous study of 63 patients in 6 years, we are looking to 

have approximately 130 patients. 

ii. Selection: A convenience sampling method will be used. 

iii. Inclusion criteria: All patients admitted to Paediatric Oncology Unit with the 

diagnosis of Nephroblastoma from 1st January 2004 to 31st December 2016. 

iv. Exclusion criteria: Patients with incomplete data and patients referred to 

CMJAH / CHBAH after surgery.  

e) Measuring tool: Hospital files, films/reports from Radiology and histology reports 

from National Health Laboratory Services. 
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f) Data collection: Each of the patients will be allocated a unique study identification 

number in order to maintain confidentiality.  The variables on the data sheet will include 

date of birth, age at diagnosis, sex, ethnicity, date of first contact, date of last contact, 

HIV status, tumour site (right/left/bilateral/poles), caval/cardiac extension, metastasis, 

stage at presentation, histopathology, neoadjuvant therapy, adjuvant therapy, type of 

surgery done, operative diagnosis, risk stratification, disease-free survival, status 

(alive/dead/lost to follow up) and cause of death. 

g) Pilot study: Not required. 

h) Sources of bias:  

i. Patients lost to follow up may affect final outcomes – I will try contact the 

patients in order to obtain further information. 

ii. Incomplete data or missing records – these patients will be excluded from the 

study. 

 

DATA ANALYSIS: 

 All data collected on spreadsheet will be analysed using descriptive statistics.  

 Categorical data will be represented in proportions and frequencies. 

 Association between the variables will be assessed using chi-squared test. 

 95% confidence level will be used for the analysis of data 

 

ETHICS: 

Ethics clearance from the University of Witwatersrand Human Ethics Committee has been 

applied for and is pending. Permission will be obtained from the CEO of CHBAH and CMJAH 

for the collection of data from the respective hospitals once ethics clearance has been received. 

Application for NHLS data request will be made once Ethics clearance has been received. 

Parental consent will not be required as this will be a retrospective study. 
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TIMING: 

I plan to start collecting and analyzing the data from November 2017, pending Ethics 

committee approval, and hope to complete the data collection by the December 2017 in order 

to start the data analysis and write up in January 2018. 

 Aug Sep Oct Nov Dec Jan Feb Mar Apr May 

Literature review           

Preparing protocol           

Ethics application           

Protocol assessment           

Collecting data           

Data analysis          

Paper write-up          

 

FUNDING: 

None will be necessary as there will not be any costs incurred in performing the research. 
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APPENDIX 6 

 

 

The following author guidelines are quoted directly from the JPS website accessed in February 

2022: 

https://www.elsevier.com/wps/find/journaldescription.cws_home/623148?generatepdf=true 

GUIDE FOR AUTHORS 

The Journal of Pediatric Surgery (JPS) publishes original research articles, reviews, meta-

analyses, systematic reviews and consensus guidelines covering all fields of general pediatric 

surgery, all of which are submitted to rigorous peer review. JPS subscribes to the policies 

published by the International Committee of Medical Journal Editors (ICMJE) and adheres to 

publishing ethics guidelines published by the Committee on Publication Ethics (COPE). It is 

not permissible to re-submit papers or re-purpose data that have been previously rejected and 

penalties may apply for such action.  

Manuscript types  

Original Research Articles are preferred and should be in the format of Introduction, Methods, 

Results and Discussion. Original articles must include a structured abstract of 250 words or 

less and should not exceed 5,000 words of text and 50 references. Combined number of figures 

and tables are limited to 6 (see below for detailed information).  

Submission checklist  

You can use this list to carry out a final check of your submission before you submit it to the 

journal for review. Please check the Preparation Section below for more detailed information.  

Ensure that the following items are included and all necessary files have been uploaded: Cover 

Letter The names of suitable reviewers and their contact details (email addresses) can be 

suggested here Authorship Contribution Form Title Pages Ensure one author has been 

designated as the corresponding author with contact details: E-mail address Full postal address 

A statement of competing interests should be provided, even if the authors have none to declare 

A statement indicating the nature of any financial support for the conduct of the research (if 

applicable). Manuscript Abstract (up to 250 words. Keywords and Level of Evidence (I -V). 
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Abbreviations used. Main body of manuscript. Figure legends. References Ensure all 

references mentioned in the Reference List are cited in the text, and vice versa, and are 

formatted per JPS protocol. Tables (including titles and footnotes; separate file for each table) 

Figures (separate file for each figure) and Legends Completed. Highlights - What does this 

study add to the literature (required). More information below. Graphical Abstracts (optional) 

Supplemental Files (optional) 

Further considerations  

Manuscript should be 'spell checked' and 'grammar checked'. If English is not your native 

language, having a native English-speaking colleague review and edit your paper is strongly 

recommended. Unfortunately, the paper may not be acceptable for publication if the English 

grammar is not appropriate. 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 also wish to use the English Language Editing service available from Elsevier's 

Author Services. Indicate clearly if color should be used for any figures in print, but there will 

be an additional charge Permission should be obtained for use of copyrighted material from 

other sources (including the Internet). For further information, visit our Support Center  

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.  

Submitting your manuscript and correspondence  

Please visit https://www.editorialmanager.com/jpedsurg/ to submit your manuscript 

electronically to your regional editor. All LTEs , and Replies to Letters to the Editor should be 

submitted to Dr. Holcomb online. All other correspondence should be e-mailed to 

jpedsurg40@gmail.com  

BEFORE YOU BEGIN  

Ethics in publishing  

Please see our information pages on Ethics in publishing and Ethical guidelines for journal 

publication. If the work involves the use of human subjects, the author should ensure that the 

mailto:jpedsurg40@gmail.com
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work described has been carried out in accordance with The Code of Ethics of the World 

Medical Association (Declaration of Helsinki) for experiments involving humans. The 

manuscript should be in line with the Recommendations for the Conduct, Reporting, Editing 

and Publication of Scholarly Work in Medical Journals and aim for the inclusion of 

representative human populations (sex, age and ethnicity) as per those recommendations. 

Authors should include a statement in the manuscript that informed consent was obtained for 

experimentation with human subjects. The privacy rights of human subjects must always be 

observed. All animal experiments should comply with the ARRIVE guidelines and should be 

carried out in accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and 

associated guidelines, EU Directive 2010/63/EU for animal experiments, or the National 

Institutes of Health guide for the care and use of Laboratory animals (NIH Publications No. 

8023, revised 1978). In addition, the authors should clearly indicate in the manuscript that such 

guidelines have been followed.  

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 anonymized) or the manuscript file (if single anonymized). If there are no 

interests to declare then please state this: 'Declarations of interest: none'. 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.  

Originality and submission declaration  

Articles are accepted for publication on the condition that they are contributed solely to this 

journal. 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 
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language, including electronically without the written consent of the copyrightholder. 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. Content should make no assumptions about the 

beliefs or commitments of any reader; contain nothing which might imply that one individual 

is superior to another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, 

disability or health condition; and use inclusive language throughout. Authors should ensure 

that writing is free from bias, stereotypes, slang, reference to dominant culture and/or cultural 

assumptions. We advise to seek gender neutrality by using plural nouns ("clinicians, 

patients/clients") as default/wherever possible to avoid using "he, she," or "he/she." We 

recommend avoiding the use of descriptors that refer to personal attributes such as age, gender, 

race, ethnicity, culture, sexual orientation, disability or health condition unless they are relevant 

and valid. These guidelines are meant as a point of reference to help identify appropriate 

language but are by no means exhaustive or definitive.  

Authorship  

All authors must have materially participated in the research and/or article preparation. It is the 

Journal's policy that each manuscript is to be accompanied by an authorship contribution form. 

This will identify each author's substantive intellectual contribution to the manuscript. Details 

regarding the criteria for authorship and other acknowledgements are attached to the form. 

Download the form. Authors are expected to carefully consider the list and order of authors 

before submitting their manuscript and provide the definitive list of authors at the time of the 

original submission.  

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 
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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 a '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.  

Open access  

Please visit our Open Access page for more information.  

Elsevier Researcher Academy  

Researcher Academy is a free e-learning platform designed to support early and mid-career 

researchers throughout their research journey. The "Learn" environment at Researcher 

Academy offers several interactive modules, webinars, downloadable guides and resources to 

guide you through the process of writing for research and going through peer review. Feel free 

to use these free resources to improve your submission and navigate the publication process 

with ease.  

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 
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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.  

Submit your article  

Please submit your article via https://www.editorialmanager.com/jpedsurg/default.aspx.  

PREPARATION  

Article structure  

The manuscript elements should be organized as follows: Abstract with Key words and Level 

of evidence, Abbreviations, Body of the paper (Introduction, Methods, Results, Discussion), 

Acknowledgements, References, Figure legends, Tables and Figures. Supplementary digital 

material such as additional figures and tables may be submitted as an additional separate file. 

Word and reference limitations are provided in the Manuscript types-section.  

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 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.  

Title pages  

Title pages must be provided for all submissions regardless of the type of manuscript being 

submitted. These should include:  

Title. Concise and informative with no more than 130 characters. Titles are often used in 

informationretrieval systems. Avoid abbreviations and formulae. Author names and affiliations. 

Please clearly indicate the given name(s) and family name(s) of each author and check that all 

https://www.editorialmanager.com/jpedsurg/default.aspx
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names are accurately spelled. You can add your name between parentheses in your own script 

behind the English transliteration. Place 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. 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. Category of the manuscript. Please indicate the category 

in which the manuscript is being submitted (original article, randomized clinical trial, review, 

systematic review, meta-analysis, guideline, letter to the editor, invited commentary). Previous 

communication. Please indicate whether the paper is based on a previous communication to a 

society or meeting (with full details). Financial support statement. List funding sources in this 

standard way to facilitate compliance to funder's requirements: Example - Funding: This work 

was supported by the National Institutes of Health [grant numbers xxxx, yyyy]; the Bill and 

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.  

Main Body of Manuscript  

Structured Abstract  

A structured abstract of up to 250 words, by means of appropriate headings (Background, 

Methods, Results, Conclusions) should provide the context or background for the research and 

should state its purpose, basic procedures (selection of study subjects or laboratory animals, 

observational and analytical methods), main findings (giving specific effect sizes and their 
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statistical significance, if possible), and principal conclusions. It should emphasize new and 

important aspects of the study or observations.  

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.  

Levels of Evidence 

The Level of Evidence rating must be placed after the Abstract. All clinically related articles 

will require a Level-of-Evidence rating for classifying study quality. The Journal has five levels 

of evidence for each of four different study types; therapeutic, prognostic, diagnostic, and cost 

effectiveness studies. Authors must classify the type of study and provide a level-of-evidence 

rating for all clinically oriented manuscripts. The level-of-evidence rating will be reviewed by 

our editorial staff and their decision will be final. The Levels of Evidence Table will assist the 

author in providing the appropriate levelof-evidence for each type of study  

Abbreviations  

The abbreviations used in the manuscript must be defined at their first mention. This applies to 

the entire body of the manuscript, figures and tables. Example: The aim of this study was to 

evaluate the outcomes of neonates with severe gastro-esophageal reflux disease (GERD) who 

underwent a fundoplication. Please include an alphabetical list of all non-standard 

abbreviations used within the manuscript and place this list after the Levels of Evidence rating.  

Highlights  

Highlights about your paper are now required as they increase the discoverability of your article 

via search engines and provide a snapshot about your manuscript to the reader. There should 

be two Bullet Points: What is currently known about this topic? What new information is 

contained in this article? Within each of the two Bullet Points, there should be one or two 

sentences answering these two questions. A total of 50 words is allowed in the answers to these 

two questions. There is a link to upload this file in the EM system.  

Graphical Abstract  
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Graphical abstracts are optional yet strongly encouraged, and should summarize the contents 

of the article in a concise, pictorial form designed to capture the attention of a wide readership 

online. Authors should provide images that clearly represent the work described in the article. 

Graphical abstracts should be submitted as a separate file in the online submission system. 

Graphical abstracts should be provided as an image with a minimum of 531:531 pixels 

(h:w)using a minimum resolution of 300 dpi. If you are submitting a larger image then please 

use the same ratio. Please note that your image will be scaled proportionally to fit in the 

available window on ScienceDirect, which is a 200:500 pixel rectangle.  

Introduction  

State the objectives/hypothesis of the work and provide an adequate background, avoiding a 

detailed literature survey or a summary of the results.  

Methods  

Provide details of ethical/institutional approval, selection of patients and controls, study design, 

analytical methods and statistics. 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. Avoid repeating the information provided in tables and 

figures. There is a maximum of 6 tables and/or figures per article.  

Discussion  

This should explore the significance of the results of the work, not repeat them. Limitations of 

the study should be addressed. Avoid extensive citations and discussion of published literature 

not directly related to the current findings.  
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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 
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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.  

Reference style  

Within the manuscript text:  

-Indicate references by number(s) in square brackets in line with the text. -Place the square 

brackets before the last period of the sentence (e.g.: Some authors have suggested a constrictive 

effect at the abdominal wall defect [11].)-Use commas and no spaces in between two 

consecutive references (e.g.: [2,3]).-Use commas and no spaces in between non-consecutive 

references (e.g.: [2,5,12]).- Use a hyphen in between 3 or more consecutive references (e.g.: 

[3-6]}.-The actual first author can be mentioned in the text, but the reference number must 

always be given at the end of the sentence in which the author's last name was mentioned.  

Reference list:  

-Number the references in the list, in square brackets, in the order in which they appear in the 

text.- Use the shortened form for last page number (e.g., 51-9). -For references with more than 

3 authors, only the first 3 should be listed, followed by 'et al.' -Do not include the issue number 

after the volume number-Do not use Bold, Italic, or Underlined font in any part of the reference.  
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Examples: Reference to a journal publication:  

[1] Reisen B, Kovach SJ, Levin LS, et al. Thoracic duct-to-vein anastomosis for the 

management of thoracic duct outflow obstruction in newborns and infants: a case series. J 

Pediatr Surg. 2020;55:234-9. doi: 10.1016/j.jpedsurg.2019.10.029. Reference to a journal 

publication with an article number:  

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

2018;19:e00205. https://doi.org/10.1016/j.heliyon.2018.e00205 Reference to a book:  

[3] Strunk Jr W, White EB. The elements of style. 4th ed. New York: Longman; 2000. 

Reference to a chapter in an edited book:  

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

Smith RZ, editors. Introduction to the electronic age, New York: E-Publishing Inc; 2009, p. 

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] Oguro M, Imahiro S, Saito S, Nakashizuka T. Mortality 

data for Japanese oak wilt disease and surrounding forest compositions, Mendeley Data, v1; 

2015. https://doi.org/10.17632/ xwj98nb39r.1.  

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

Biomedical Journals' (J Am Med Assoc 1997;277:927–34) (see also Samples of Formatted 

References). Journal abbreviations source Journal names should be abbreviated according to 

the List of Title Word Abbreviations  

Tables  

Tables should be provided as Word (*.doc) compatible files. TIFF, JPG, PDF or PowerPoint 

files are NOT acceptable. When submitting tables in Microsoft Word, use the table function. 

No tab, space or colors should be used. Tables should contain a maximum of 10 columns. 

Tables submitted in landscape orientation will not be accepted. Tables should include a table 

number, title (in bold), table legend, and if necessary footnotes (including any abbreviations). 

Each table should be provided in a separate file. Tables must be uploaded as separate files 
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under the table link and not embedded within the manuscript text. Table legends should be 

included with the table.  

Figures  

Figures must be submitted in electronic format. Images should be provided in EPS or TIF 

format. Graphics software such as Photoshop and Illustrator, not presentation software such as 

PowerPoint, CorelDraw, or Harvard Graphics, should be used to create the art. Color images 

must be CMYK, at least 600 DPI. Gray scale images should be at least 1200 DPI. Combinations 

of gray scale and line art should be at least 1200 DPI. Line art (black and white or color) should 

be at least 1200 DPI. The contributor must bear all costs connected with printing color 

illustrations.  

Electronic artwork  

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: 

Calibri, Arial, Times New Roman or Symbol. 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. Ensure that color images are accessible to 

all, including those with impaired color vision.  

A detailed guide on electronic artwork is available.  

Formats  

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, 

Excel), 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 and 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:  
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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. Color artwork and Illustration 

services  

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.  

Illustration services  

Elsevier's Author Services offers Illustration Services to authors preparing to submit a 

manuscript but who are 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. 

Figure legends  

Figure legends should be listed one after the other, as part of the text document, separate from 

the figure files. Please do not write a legend below each figure. Each figure legend should have 

a brief overarching title (in bold with figure number) that describes the entire figure without 

citing specific panels, followed by a description of each panel, and the symbols used. Enough 

information should be provided in the figure legend text to permit interpretation of figures 

without reference to the text, but should not contain any details of methods, or exceed 100 

words. The statistical test used as well as the values of statistical significance (whether 

significant or not) should always be included in the figure legends.  

The abbreviated word for figure "Fig." should be typed and bolded, followed by the figure 

number and a period (i.e., "Fig. 1."). Every figure legend should have a title written in bold. If 

a figure contains multiple sections (i.e., A, B, C, D), the letter for these subsections should be 
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in capital letters, and should be surrounded by parenthesis [i.e., (A)(B)(C)(D)]. A maximum of 

6 sections are allowed for each figure. Figures should be numbered according to the order in 

which they were cited.  

Supplementary digital material  

Supplementary digital material such as additional figures and tables can be published with your 

article to enhance it. Supplementary figures and tables should be labeled as 'Supplementary 

figure/table' numbered consecutively. Legends for supplementary figures should be included 

into the list of figure legends. Submitted supplementary items are published exactly as they are 

received (Word, Excel or PowerPoint files will appear as such online). Please submit your 

material together with the article, and supply a concise, descriptive title 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.  

Formatting of the text  

The submitted manuscript must be typed double-spaced throughout in 12-point type in a 

standard font (e.g. Times New Roman, Calibri, Arial) and pages numbered (including 

references, tables and figure legends). 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 

when 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. Please 

switch off the 'Track Changes' option in Microsoft Office files.  

Follow internationally accepted rules and conventions: use the international system of units 

(SI). For mathematical symbols and equations, Greek letters, and other special characters, use 

normal text.  

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.  

Research data  
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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  
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To foster transparency, we encourage you to state the availability of your data in your 

submission. This may be a requirement of your funding body or institution. If your data is 

unavailable to access or unsuitable to post, you will have the opportunity to indicate why during 

the submission process, for example by stating that the research data is confidential. The 

statement will appear with your published article on ScienceDirect. For more information, visit 

the Data Statement page 

AFTER ACCEPTANCE  

Online proof correction  

To ensure a fast publication process of the article, we kindly ask authors to provide us with 

their proof corrections within two days. 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.  

Offprints  

The corresponding author, at no cost, will be provided with a PDF file of the article via e-mail 

(the PDF file is a watermarked version of the published article and includes a cover sheet with 

the journal cover image and a disclaimer outlining the terms and conditions of use). 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 Author Services.  



Page | 64  
 

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. 


