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ABSTRACT 
Introduction 
The diagnosis and management of borderline ovarian tumours remain controversial almost a 
century after their initial description, and little research has been done in Africa to provide 
answers on the prevalence and outcomes of these tumours. This study is a review of cases of 
borderline ovarian tumours seen in Groote Schuur Hospital over a ten-year period. 
 
 
Objective 
To describe the demographic characteristics, occurrence, treatment, and outcomes of 
women diagnosed with borderline ovarian tumour at Groote Schuur Hospital, a tertiary 
hospital in South Africa. 
 
 
Methods  
A retrospective review of women diagnosed with borderline ovarian tumour in Groote 
Schuur Hospital between January 2005 and December 2014 was undertaken by reviewing our 
gynaecological oncology database and patients’ folders. Women with multiple primary 
tumours, lost to follow-up, or with inadequate clinical data were excluded. Demographic 
characteristics, preoperative, operative, postoperative, oncologic, and pathologic data was 
retrieved and analyzed.   
 
 
Results 
Ninety-one patients were diagnosed with borderline ovarian tumour in the study period. 
Nineteen were eliminated and 72 analysed. Borderline ovarian tumours accounted for 22.3% 
of 409 ovarian neoplasms registered with our gynaecological oncology database in the study 
period. The median age was 48.5 years, (range, 16–82 years) with 31.9% (n=23) of women 
less than 40 years of age. Seventy-point eight percent (n=51) of patients were completely 
surgically staged and 80.6% (n=58) were optimally debulked. Thirty-one-point nine percent 
(n=23) underwent fertility-sparing surgery and of these 17.4% (n=4) had completion surgery. 
Mucinous histology was the most common histological subtype (57%). The median time to 
recurrence was 42.9 months (range 1.0 to 108.0 months).  
Serous histology and fertility-sparing surgery were independently associated with recurrence 
(p=0.016, p=0.026 respectively). Our overall recurrence rate was 13.9% (n=10) with 40% of 
these being invasive (n=4). The 5-year overall survival rate was 91.7% and the 5-year relapse-
free survival rate was 89.9%. Despite small numbers, all patients with invasive recurrence 
died within 5 years of recurrence, whiles all patients who recurred with borderline histology 
were alive 5 years after recurrence. 
 
 
 
Conclusion 
Mucinous histology was the most common histological subtype (57%). Regardless of a 
generally favourable prognosis, patients who recurred as invasive disease were all dead 5 
years after recurrence, whiles patients who recurred with borderline histology were all alive 5 
years after recurrence. 
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Patients identified with 
borderline ovarian 

tumours (=91)

Patients included in 
analysis (n=72) Patients excluded (n=19)

Inadequate information 
(n=6)

Other primary cancers 
(n=8)

Lost to follow-up (n=3)

Diagnosis on biopsy only 
(n=2)

Figure 1: Flow Chart of Study Cohort 
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LIST OF TABLES 

Table 1: Demographic Characteristics 
Age 
Median (range in years) 48.5 (16-82) 
<40yrs   n (%) 23 (31.9) 
>40yrs     n (%) 49 (68.1) 

Parity 
Median (range in years) 2 (0-9) 

Race 
Black     n (%) 11 (15.3) 
White      n (%) 5 (6.9) 
Mixed Ancestry   n (%) 56 (77.8) 

Complete surgical staging 
Yes      n (%) 51 (70.8) 
No    n (%) 21 (29.2) 

Stage at diagnosis      n (%) 
IA 45 (62.5) 
IB 3 (4.2) 
IC 16 (22.2) 
IIA 1 (1.4) 
IIB 3 (4.2) 
IIIA 2 (2.8) 
IIIB 1 (1.4) 
IIIC 1 (1.4) 

CA125 value (U/mL) 
Median (range) 100 (5 -2944) 

Elevated CA125 (> 35U/mL),  n (%) 
Yes 38 (52.8) 
No 19 (26.4) 
Not done 15 (20.8) 

VTE n (%) 
Yes 0 (0) 
No 66 (91.7) 
Unknown 6 (8.3) 
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Table 2: Surgical and Pathological Characteristics 
Type of surgery   n (%)  
Fertility-sparing surgery 23 (31.9) 
Radical Surgery  49 (68.1) 
  
Type of fertility-sparing surgery     n (%)  
Unilateral salpingo-oophorectomy 18 (78.3) 
Unilateral salpingo-oophorectomy + 
contralateral cystectomy 

3 (13.0) 

Unilateral cystectomy 1 (4.3) 
Unilateral cystectomy + contralateral 
ovarian biopsy 

1 (4.3) 

  
Route of Surgery      n (%)  
Laparotomy 71 (98.6) 
Laparoscopy 1 (1.4) 
  
Optimal Debulking  
Yes 58 (80.6) 
No 3 (4.2) 
Unknown 11 (15.3) 
  
Complete Surgical Staging  
Yes 51 (70.8) 
No 21 (29.2) 
  
Re-staging Surgery  
Yes 0 (0) 
No 21 (100) 
  
Appendicectomy    n (%) 9 (12.5) 
  
Frozen Section       n (%) 0 (0) 
  
Lymphadenectomy   n (%) 3 (4.2) 
  
Completion Surgery n (%) 4 (17.4) 
  
Histology  
Serous  27 (37.5) 
Mucinous 41 (56.9) 
Seromucinous  1 (1.4) 
Other  3 (4.2) 
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Table 3: Analysis of Surgical and Pathological factors and Association with Recurrence 
Recurrence         
  Yes (N=10) No (N=62) Total (N=72) p value 

Stage       0.6281 

   I 8.0 (80.0%) 56.0 (90.3%) 64.0 (88.9%)   

   II 1.0 (10.0%) 3.0 (4.8%) 4.0 (5.6%)   

   III 1.0 (10.0%) 3.0 (4.8%) 4.0 (5.6%)   

Complete Surgical 
Staging 

   0.4171 

   Yes 6.0 (60.0%) 45.0 (72.6%) 51.0 (70.8%)   

   No 4.0 (40.0%) 17.0 (27.4%) 21.0 (29.2%)   

Implants       0.0441 

   Yes 2.0 (20.0%) 5.0 (8.1%) 7.0 (9.7%)   

   No 5.0 (50.0%) 52.0 (83.9%) 57.0 (79.2%)   

   Unknown 3.0 (30.0%) 5.0 (8.1%) 8.0 (11.1%)   

Type of Surgery    0.0051 

   FSS 7.0 (70.0%) 16.0 (25.8%) 23.0 (31.9%)   

   Radical 3.0 (30.0%) 46.0 (74.2%) 49.0 (68.1%)   

Histology       0.0291 

   Serous 8.0 (80.0%) 19.0 (30.6%) 27.0 (37.5%)   

   Mucinous 2.0 (20.0%) 39.0 (62.9%) 41.0 (56.9%)   

   Seromucinous 0.0 (0.0%) 1.0 (1.6%) 1.0 (1.4%)   

   Other 0.0 (0.0%) 3.0 (4.8%) 3.0 (4.2%)   

Optimally Debulked       0.0211 

   Yes 6.0 (60.0%) 52.0 (83.9%) 58.0 (80.6%)   

   No 2.0 (20.0%) 1.0 (1.6%) 3.0 (4.2%)   

   Unknown 2.0 (20.0%) 9.0 (14.5%) 11.0 (15.3%)   
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Table 4: Predictors of Overall and Relapse-Free Survival on Univariate and Multivariate 
Analysis 

      Overall Survival Relapse-Free Survival 

Predictor   
Number of 
Patients (%) 

Univariate 
Analysis 
HR (95% CI, p-
value) 

Multivariate 
Analysis HR 
(95% CI, p-
value) 

Univariate 
Analysis 
HR (95% CI, p-
value) 

Multivariate 
Analysis HR 
(95% CI, p-
value) 

Age    
1.05 (1.01-
1.09, p=0.014) 

1.05 (1.00-
1.10, p=0.050) 

1.01 (0.98-
1.04, p=0.378) 

1.05 (1.01-
1.09, p=0.018) 

Stage I 64 (88.9) - - - - 

  II 4 (5.6) 
0.00 (0.00-Inf, 
p=0.999) 

0.00 (0.00-Inf, 
p=0.999) 

1.14 (0.15-
8.70, p=0.898) 

0.85 (0.09-
8.30, p=0.887) 

  III 4 (5.6) 
0.00 (0.00-Inf, 
p=0.999) 

0.00 (0.00-Inf, 
p=0.999) 

1.65 (0.21-
12.70, 
p=0.630) 

1.71 (0.18-
16.27, 
p=0.640) 

Histology Serous 27 (37.5) - - - - 

  Mucinous 41 (56.9) 
1.01 (0.29-
3.59, p=0.986) 

0.91 (0.20-
4.01, p=0.897) 

0.35 (0.13-
0.95, p=0.040) 

0.28 (0.09-
0.89, p=0.031) 

  Other 4 (5.6) 
0.00 (0.00-Inf, 
p=0.999) 

0.00 (0.00-Inf, 
p=0.999) 

0.00 (0.00-Inf, 
p=0.998) 

0.00 (0.00-Inf, 
p=0.998) 

Complete 
Surgical 
Staging Yes 51 (70.8) - - - - 

  No 21 (29.2) 
1.49 (0.42-
5.29, p=0.539) 

1.55 (0.27-
8.83, p=0.621) 

1.34 (0.49-
3.70, p=0.571) 

0.54 (0.14-
2.11, p=0.377) 

Ca125 level Low 19 (33.3)        

  High 38 (66.7) 
0.35 (0.08-
1.56, p=0.167)   

3.55 (0.44-
28.84, 
p=0.236)   

Type of 
Surgery 

Fertility-
Sparing 
Surgery 23 (31.9) - - - - 

  Radical 49 (68.1) 
2.04 (0.43-
9.61, p=0.367) 

1.02 (0.12-
8.90, p=0.983) 

0.60 (0.22-
1.60, p=0.305) 

0.19 (0.04-
0.91, p=0.038) 
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LIST OF ABBREVIATIONS 
 

BOT Borderline ovarian tumour(s) 
CA125 Cancer antigen 125 
CI Confidence interval 
FIGO International Federation of Gynaecology 

and Obstetrics 
FSS Fertility-sparing surgery 
HR Hazard ratio 
OS Overall survival 
RFS Relapse-free survival 
VTE Venous thromboembolism 
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ABSTRACT 
Objective 
To describe the demographic characteristics, occurrence, treatment, and outcomes of 
women diagnosed with borderline ovarian tumour at Groote Schuur Hospital, a tertiary 
hospital in South Africa. 
 
 
Methods  
A retrospective review of women diagnosed with borderline ovarian tumour in Groote 
Schuur Hospital between January 2005 and December 2014 was undertaken by reviewing our 
gynaecological oncology database and patients’ folders. Women with multiple primary 
tumours, lost to follow-up, or with inadequate clinical data were excluded. Demographic 
characteristics, preoperative, operative, postoperative, oncologic, and pathologic data was 
retrieved and analyzed.   
 
 
Results 
Ninety-one patients were diagnosed with borderline ovarian tumour in the study period. 
Nineteen were eliminated and 72 analysed. Borderline ovarian tumours accounted for 22.3% 
of 409 ovarian neoplasms registered with our gynaecological oncology database in the study 
period. The median age was 48.5 years, (range, 16–82 years) with 31.9% (n=23) of women 
less than 40 years of age. Seventy-point eight percent (n=51) of patients were completely 
surgically staged and 80.6% (n=58) were optimally debulked. Thirty-one-point nine percent 
(n=23) underwent fertility-sparing surgery and of these 17.4% (n=4) had completion surgery. 
Mucinous histology was the most common histological subtype (57%). The median time to 
recurrence was 42.9 months (range 1.0 to 108.0 months).  
Serous histology and fertility-sparing surgery were independently associated with recurrence 
(p=0.016, p=0.026 respectively). Our overall recurrence rate was 13.9% (n=10) with 40% of 
these being invasive (n=4). The 5-year overall survival rate was 91.7% and the 5-year relapse-
free survival rate was 89.9%. Despite small numbers, all patients with invasive recurrence 
died within 5 years of recurrence, whiles all patients who recurred with borderline histology 
were alive 5 years after recurrence. 
 
 
 
Conclusion 
Mucinous histology was the most common histological subtype (57%). Regardless of a 
generally favourable prognosis, patients who recurred as invasive disease were all dead 5 
years after recurrence, whiles patients who recurred with borderline histology were all alive 5 
years after recurrence. 
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• What is already known on this topic: The diagnosis and management of borderline 
ovarian tumours remain controversial almost a century after their initial description, 
and little research has been done in Africa to provide answers on the prevalence and 
outcomes of these tumours. 

• What this study adds: mucinous histology was the commonest histological subtype of 
borderline ovarian tumours in the study period.  

• How this study might affect research, practice or policy: It has been recommended 
that pathologists report comprehensively on features such as microinvasion and 
micropapillary pattern of borderline ovarian tumours, as these may influence 
recurrence and survival rates. 
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INTRODUCTION 
Characterized by increased epithelial proliferation, nuclear atypia, and mildly increased 
mitotic activity in the absence of stromal invasion (1), borderline ovarian tumours are 
tumours intermediate in nature in comparison to benign cystadenomas and invasive 
carcinomas of the ovary (2). 
They account for approximately 10%-20% of all ovarian neoplasms, with an incidence of 
4.8/100,000 per year (3). Serous and mucinous histological subtypes account for > 95% (4) 
and they frequently occur in younger women, with approximately one-third of patients 
diagnosed before 40 years (5). Sixty-five percent to 70% of serous and about 90% of 
mucinous borderline ovarian tumours are stage I at diagnosis (6). With a 5-year survival rate 
of 99% at stage I, they have an excellent prognosis (7).  
For decades, the standard of care for their management has been radical surgery, comprising 
hysterectomy and bilateral salpingo-oophorectomy. In recent years, owing to their 
favourable prognosis, coupled with early stage at diagnosis, there has been a trend towards 
fertility-sparing surgery, especially since many women are in their reproductive years at 
diagnosis. Fertility-sparing surgery is associated with an increased risk of recurrence but does 
not affect overall survival (8).  
Almost a century after their initial description, much controversy still exists regarding the 
terminology, role of imaging and tumour markers in diagnosis, role of complete surgical 
staging, radicality of surgery, necessity of restaging surgery, role of adjuvant therapy, and 
prognostic factors that affect survival  (1,9,10).  
Data on borderline ovarian tumours generated in middle income countries is still sparse, and 
non-existent in some countries. 
This study aimed to describe the demographic characteristics, occurrence, treatment, and 
outcomes of women diagnosed with borderline ovarian tumours at Groote Schuur Hospital, a 
tertiary hospital in South Africa, an upper-middle-income country. 
 
 
 
METHODS 
This study is a quantitative, retrospective, descriptive review undertaken at Groote Schuur 
Hospital, a tertiary hospital in South Africa. All patients diagnosed with borderline ovarian 
tumours between January 2005 and December 2014 were identified using the gynaecological 
oncology database. All histology registered in the database had previously undergone central 
pathology review. Women with multiple primary tumours, lost to follow-up, or for whom 
adequate clinical data could not be retrieved were excluded.  
Demographic characteristics, preoperative, operative, postoperative, oncologic, and 
pathologic data were retrieved from the patients’ folders and gynaecological oncology 
database (University of Cape Town Human Research Ethics Committee Number R016/2103).  
All patients were re-staged according to the 2014 International Federation of Gynecology and 
Obstetrics staging of cancer of the ovary, fallopian tubes, and peritoneum.  
Patients were said to be optimally debulked if <1cm of tumour (that is, no gross residual 
disease) was left during surgery. Our institution does not routinely perform systematic 
lymphadenectomy during surgery for ovarian tumours, so our patients did not have 
systematic lymphadenectomy done.  
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The JMP software version 17.1.0 (SAS Institute Inc., Cary, NC, USA) was used for data 
processing and analysis. Continuous data was presented as median and interquartile range 
[IQR]. Categorical data was presented as frequencies and percentages. Comparison of CA125 
levels and stage was performed using the Kruskal–Wallis test. The relationship between 
recurrence and pathological factors was analysed using the chi-squared test, and significant 
variables were further analysed using binomial logistic regression. The Kaplan-Meier method 
was used for survival analysis. The association between survival and clinicopathologic factors 
was analysed using multiple logistic regression.  
Approval was granted by the University of Cape Town Human Research Ethics Committee 
(HREC REF 129/2023) and Groote Schuur Hospital, and the study was conducted in 
compliance with the Declaration of Helsinki (11). 
In accordance with the journal’s guidelines, we will provide our data for independent analysis 
by a team selected by the Editorial Team for the purposes of additional data analysis or for 
the reproducibility of this study in other centres if such is requested. 
 
 
 
RESULTS 
Between 2005-2014, 91 patients with a histological diagnosis of borderline ovarian tumour 
were registered in the Gynaecological Oncology Database of the Groote Schuur Hospital. 
Details are shown in Figure 1. Seventy-two women were included in this study and 19 
excluded. Of the 8 women excluded for a second malignancy, 3 had breast cancer, 1 had 
vulvar cancer and B-cell lymphoma of the thyroid, 1 borderline ovarian tumour diagnosed 
after surgery for carcinosarcoma of the uterus, 1 synchronous cervical cancer, another 
synchronous serous endometrial cancer, and the last synchronous endometrioid carcinoma 
of the ovary.  
 
 
Demographics Characteristics 
The demographic characteristics of patients are presented in Table 1. The median age was 
48.5 years, (range, 16–82 years). Most patients were of mixed ancestry (n=56, 77.8%), and 
almost a third of patients (n=23, 31.9%) were below 40 years.  
 
 
Surgery and Staging 
Most women (n=51, 70.8%) underwent complete surgical staging (see Table 2). Of the 21 
patients not completely surgically staged, 8(38.1%) did not undergo peritoneal washings and 
omentectomy, 5(23.8%) did not undergo omentectomy, 7(33.3%) did not undergo peritoneal 
washings for cytology and 1(4.8%) did not undergo examination of the upper abdomen. None 
of these patients underwent restaging surgery. Four patients had completion surgery, 2 after 
recurrence as borderline tumour, 1 after recurrence as invasive disease, and 1 three months 
after primary surgery on histological confirmation of involvement of the contralateral ovary 
and uterine implants.  
 Of the patients, 88.9% (n=64) had stage I disease at diagnosis, 5.6% (n=4) had stage II disease 
and 5.6% (n=4) stage III disease, respectively. All patients with extra-ovarian disease (stage 2 
and above) had tumours of serous histology. The majority (n=49, 68.1%) of patients 
underwent radical surgery, and 80.6% of patients (n=58) were optimally debulked. 
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Correlation between Preoperative CA125, Surgical Staging and Histology 
There was no correlation between CA125 levels and disease stage (p = 0.055) although 
CA125 levels > 1,000U/ml were found almost exclusively in patients with extra-ovarian 
disease (n=5, 4 patients stages IIB-IIIB, 1 patient stage IA, but not fully staged). However, 
there was a statistically significant difference in the distribution of CA125 levels between 
serous and mucinous borderline ovarian tumours (p <0.001), with CA125 levels > 1,000U/mL 
occurring exclusively in serous borderline ovarian tumours (n=5).  
 
 
Histological Subtypes 
Mucinous histology was the most common subtype (n=41, 56.9%) (see Table 2). Of the 27 
patients diagnosed with serous borderline ovarian tumour, 1 had typical variant, 3 
micropapillary variant, and the variant was not assessed in 23 patients.  
 
 
Adjuvant Therapy 
None of our patients received adjuvant therapy.  
 
 
Survival Data and Follow Up 
Patients were followed up for 13–169 months (median, 98 months). Ten patients (13.9%) 
recurred and 10 (13.9%) died. Not all patients who recurred died. Six of the ten patients who 
passed away died of other comorbidities. The 4 tumour-related deaths were all due to 
invasive recurrence. Six patients who recurred with borderline histology were all alive at 5-
year follow-up, including one patient who had no intervention after recurrence was 
diagnosed (frozen pelvis at primary surgery). Five of these 6 patients are alive now, 10 to 14 
years after initial diagnosis of borderline ovarian tumour, (including the patient with frozen 
pelvis who did not have repeat laparotomy on recurrence). The sixth patient has recently 
been lost to follow up. 
The 5-year overall survival rate (OS) was 91.7% (85.5% - 98.3%, 95% confidence interval (CI), 
and the 5-year relapse-free survival rate (RFS) was 89.9% (80.0% - 95.1%, 95% CI). Of the 10 
patients who recurred, recurrence was of borderline histology in 6 patients and as invasive 
disease in 3. One patient recurred twice: first as borderline tumour and then as invasive 
disease. Of the 10 patients who recurred, only 2 had mucinous histology. Of these, one 
patient recurred as low-grade invasive disease and the other was reported as metastatic 
adenocarcinoma.  Both malignant transformations in serous borderline tumours were to 
high-grade serous carcinoma.  
The median time to recurrence was 42.9 months (range 1.0 to 108.0 months). The 5-year OS 
was 90.6% (83.8% - 98.1%, 95% CI) for stage I and 100% (100% - 100%, 95% CI) for both stage 
II and III disease. The 5-year RFS were 90.1% (82.9%–98.0%, 95% CI) for stage I, 100% (100%–
100%, 95% CI) for stage II, and 75% (42.6%-100%, 95% CI) for stage III disease. There was one 
case of recurrence in a patient with stage II disease, but this occurred after 75.9 months. 
Another recurrence was observed in a patient with stage III disease a month after optimal 
debulking.  
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Prognostic Factors 
Analysis of surgical and pathological factors and their association with recurrence showed 
serous histology, fertility-sparing surgery, residual disease, and implants were significantly 
associated with recurrence (see Table 3). Binomial logistic regression analysis revealed serous 
histology and fertility-sparing surgery were independently associated with recurrence 
(p=0.016, p=0.026 respectively).  
 
 
 
 
DISCUSSION 
Summary of Main Results 
In this study, patients with borderline ovarian tumour (n=91) comprised 22.3% of the 409 
women with ovarian neoplasms registered with the gynaecological oncology database at the 
Groote Schuur Hospital between 2005 and 2014, with mucinous histology being the most 
common histological type (56.9%). The recurrence rate was 13.9% and the rate of invasive 
relapse was 5.6%.  Thirty-point four percent of patients who received fertility-sparing surgery 
relapsed, compared to 6.1% of patients who received radical surgery. Nonetheless, the type 
of surgery had no impact on overall survival (p=0.983), but radical surgery was associated 
with better RFS on multivariate analysis, Hazard Ratio (HR) 0.19 (0.04-0.91, p=0.038) (Table 
4). 
 
 
Results in the Context of Published Literature 
Thirty-two percent of patients with borderline ovarian tumours at our hospital were under 
the age of 40 years, consistent with previously published data (5,12). Mucinous histology 
accounted for almost 57%, and serous 37.5%, compared to unpublished data from this same 
institution which reported mucinous histology of 47.9% and serous, 49.3% (13), and data 
from the Charlotte Maxeke Academic Hospital in Johannesburg which reported 50% of 
borderline ovarian tumours were of mucinous histology and 40%, serous (14). The suggestion 
of a higher proportion of mucinous borderline ovarian tumours in South Africa needs further 
prospective studies. Our finding of 94.5% of tumours being either serous or mucinous is 
similar to previously published data (4). 
In contrast to a study by Messalli et al, which found that up to 49% of patients were 
asymptomatic at diagnosis (15), 90.3% of our patients presented with one or more 
symptoms, most commonly pain and/or abdominal distension, comparable to a study by 
Paulsen et al which reported 75% of patients presenting with at least one symptom (16). 
CA125 levels were higher in patients with serous compared to mucinous histology (p<0.001) 
and similar results were obtained by Gotlieb et al (17). Although the highest CA125 levels (> 
1,000U/mL) were detected almost exclusively in patients with extraovarian disease, CA125 
levels were not significantly associated with disease stage (p=0.055), likely because of the 
small number of patients with advanced-stage disease.  
No patient experienced a venous thromboembolic event; similar results were obtained by 
Bakhru (18). 
There were 31.9% (n= 23) patients who underwent fertility -sparing surgery. Twenty of these 
patients were younger than 40 years. Three patients below the age of 40 years who 
underwent radical surgery were of parity 3,3 and 2 respectively.  
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Incomplete staging occurred in 29.2% (n=21) patients and none of these patients had 
restaging surgery. Nineteen (90.5%) of these patients were assigned stage I and may not have 
benefitted from re-staging surgery according to a study by Bendifallah et al which reported 
no statistically significant difference in OS or 5-year RFS between patients with presumed 
stage I disease who were completely surgically staged and those who were not (19). Our 
reported figure of 70.8% of patients completely surgically staged is significantly higher than 
that reported in other studies (19,20). It is important to note that random peritoneal biopsies 
which were performed as part of full surgical staging in these studies is not routinely 
performed in our institution, likely accounting for our higher percentage of fully staged 
patients.  
Nine patients underwent routine appendicectomy. Eight of these had mucinous histology and 
one, seromucinous. The appendix was histologically uninvolved in all 9 cases. According to a 
systematic review by Cosyns et al, in mucinous borderline ovarian tumours, microscopic 
tumour involvement in a macroscopically normal-looking appendix is rare, and 
appendicectomy can be omitted (21). In recent years, our institution has reviewed its 
protocols and now omits appendicectomy in mucinous ovarian neoplasms with normal-
looking appendices.  
Stage I disease was diagnosed in 88.9% (n=64) of our patients, slightly higher than 78.9% 
published by du Bois et al (4). 70.4% of serous and 100% of mucinous borderline tumours 
were stage I at diagnosis compared to data published by Gershenson (6). 
 None of our patients received adjuvant therapy, in agreement with several studies which 
reported no survival benefit of adjuvant therapy in the management of borderline ovarian 
tumours (22,23).  
In Europe, published overall recurrence rates are between 3% to 10% (12,24), lower than our 
calculated overall recurrence rate of 13.9%. Forty percent (n=4) of our recurrences were 
invasive, higher than the 20% reported in a previous study (4), despite our low study 
numbers. A possible explanation for this is that microinvasion and micropapillary pattern of 
serous borderline tumours, which may be associated with higher recurrence rates (6), were 
not assessed in the majority of our specimens. 
Higher recurrence rates were noted in patients who underwent fertility-sparing surgery (p= 
0.026).  It has long been established that fertility-sparing surgery, particularly cystectomy, is 
associated with higher rates of recurrence compared to radical surgery (10%-20% versus 5%) 
(24). We established a recurrence rate of 30.4% in patients who underwent fertility-sparing 
surgery versus 6.1% in those who underwent radical surgery. Sixty percent (3 out of 5) of 
patients who underwent cystectomy recurred compared to 22.2% (4 out of 18) of patients 
who underwent oophorectomy alone. 
With a 5-year OS of 91.7%  and 5-year RFS of 89.9%, our survival outcomes were lower than 
those reported in the literature (7).  
Stage I disease is known to have an excellent prognosis, with 5-year OS of up to 99% (7). We 
obtained a low 5-year OS of 90.6% and 5-year RFS of 90.1% in patients with stage I disease, 
possibly due to negative prognostic factors such as microinvasion and micropapillary pattern 
of serous borderline tumours (6), which were not assessed in our study. Though these 
prognostic factors do not impact on the management of BOT and adjuvant treatment is still 
not offered in their presence, perhaps, more intensive post-operative surveillance for early 
detection and management of recurrence can be recommended in these cases.  
Again, most patients were assigned stage I (n=64), versus 4 patients each for stages II and III, 
with correspondingly more recurrences in stage I disease. However, because patients who 
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were incompletely staged were not re-staged, a lingering question is whether patients with 
advanced stage disease were incorrectly assigned stage I, thus resulting in seemingly poorer 
survival outcomes in our patients with stage I disease.  
Four out of 6 patients who recurred as borderline tumour were managed successfully by 
surgical intervention (2 completion surgeries, 1 partial oophorectomy, 1 repeat cystectomy), 
as established by a study that found that most recurrences can be salvaged by surgery alone 
(25). The two patients who had conservative surgery after recurrence were both in their 
twenties with no children. They both recurred in the remaining ovary following unilateral 
salpingo-oophorectomy and contralateral cystectomy at primary surgery. One patient 
underwent percutaneous drainage of a cyst, and the last was observed. All patients who 
recurred as borderline tumour only were alive 5 years following initial diagnosis of borderline 
ovarian tumour, similar to results obtained by Silva et al (26). Five of these six patients are 
alive 10 to 14 years after initial diagnosis of borderline ovarian tumour, including one patient 
who was only observed on diagnosis of recurrence on account of a frozen pelvis. The last has 
recently been lost to follow up.  
All 4 patients who recurred as invasive disease died within 5 years of recurrence, reflecting 
the importance of identifying prognostic factors for malignant transformation, which our 
study was unable to do, given the small numbers.  
Despite the majority of patients having mucinous histology, only 2 out of 10 (20%) of 
recurrences were of mucinous histological subtype, both as invasive disease (100%). Similar 
results were obtained by Uzan et al., who reported that the risk of recurrence was higher in 
serous histology and the risk of invasive recurrence higher in mucinous histology (27). The 
association between mucinous histology and malignant transformation, however, did not 
reach statistical significance in our study (p=0.930), most likely due to the small number of 
cases.  
 
 
 
Strengths and Weaknesses 
This study is one of few studies on borderline ovarian tumours in Africa, and importantly, in a 
middle income country and provides useful insights into the occurrence, demographic 
characteristics, operative and postoperative management, and survival outcomes in women 
with borderline ovarian tumours managed in Africa. An interesting finding is that mucinous 
histology is the most common histologic subtype, in contrast to previous studies that quote 
serous histology as generally being the most common (4,12). Another strength is that central 
pathology review was performed. 
Limitations include the inherent bias posed by the retrospective nature of the study, the 
small number of study participants and events, the short follow-up period, especially as 
borderline ovarian tumours are known to recur later (32% after 5 years after diagnosis) (4), 
and the lack of subtyping of serous borderline ovarian tumours in most cases.  
 
 
 
Implications for Practice and Future Research 
In our study, all (100%) patients who recurred as borderline ovarian tumour were alive 5 
years after recurrence (including one patient who had no intervention following recurrence), 
in contrast to 100% mortality in patients who recurred as invasive disease. All patients who 
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recurred as invasive disease died within 5 years of recurrence, reflecting their importance. 
The number of recurrences and malignant transformations were small in our study and 
identified (albeit controversial) risk factors for recurrence and malignant transformation, 
including micropapillary pattern of serous borderline ovarian tumours and presence of 
microinvasion (1), were not assessed in most of our patients. A large multicentre study with 
long follow-up period is required to confirm these findings. It is imperative that pathologists 
comprehensively report on characteristics of borderline ovarian tumours to answer these 
important questions.  
 
 
CONCLUSION 
Borderline ovarian tumours accounted for 22.3% of ovarian neoplasms registered in our 
gynaecological oncology database in the study period. Mucinous histology was the most 
common histological subtype (57%). Despite borderline ovarian tumours having a favourable 
prognosis, all women who had invasive recurrence died within 5 years of recurrence. 
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Figure 1: Flow Chart of Study Cohort 
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Table 1: Demographic Characteristics 
Age  
Median (range in years) 48.5 (16-82) 
<40yrs     n (%) 23 (31.9) 
>40yrs     n (%) 49 (68.1) 
  
Parity   
Median (range in years) 2 (0-9) 
  
Race   
Black       n (%) 11 (15.3) 
White      n (%) 5 (6.9) 
Mixed Ancestry   n (%) 56 (77.8) 
  
Complete surgical staging  
Yes         n (%) 51 (70.8) 
No         n (%) 21 (29.2) 
  
Stage at diagnosis      n (%)  
IA 45 (62.5) 
IB 3 (4.2) 
IC 16 (22.2) 
IIA 1 (1.4) 
IIB 3 (4.2) 
IIIA 2 (2.8) 
IIIB 1 (1.4) 
IIIC 1 (1.4) 
  
CA125 value (U/mL)  
Median (range) 100 (5 -2944) 
  
Elevated CA125   n (%)  
Yes  38 (52.8) 
No 19 (26.4) 
Not done 15 (20.8) 
  
VTE n (%)  
Yes 0 (0) 
No 66 (91.7) 
Unknown 6 (8.3) 
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Table 2: Surgical and Pathological Characteristics 
Type of surgery   n (%)  
Fertility-sparing surgery 23 (31.9) 
Radical Surgery  49 (68.1) 
  
Type of fertility-sparing surgery     n (%)  
Unilateral salpingo-oophorectomy 18 (78.3) 
Unilateral salpingo-oophorectomy + 
contralateral cystectomy 

3 (13.0) 

Unilateral cystectomy 1 (4.3) 
Unilateral cystectomy + contralateral 
ovarian biopsy 

1 (4.3) 

  
Route of Surgery      n (%)  
Laparotomy 71 (98.6) 
Laparoscopy 1 (1.4) 
  
Optimal Debulking  
Yes 58 (80.6) 
No 3 (4.2) 
Unknown 11 (15.3) 
  
Complete Surgical Staging  
Yes 51 (70.8) 
No 21 (29.2) 
  
Re-staging Surgery  
Yes 0 (0) 
No 21 (100) 
  
Appendicectomy    n (%) 9 (12.5) 
  
Frozen Section       n (%) 0 (0) 
  
Lymphadenectomy   n (%) 3 (4.2) 
  
Completion Surgery n (%) 4 (17.4) 
  
Histology  
Serous  27 (37.5) 
Mucinous 41 (56.9) 
Seromucinous  1 (1.4) 
Other  3 (4.2) 
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Table 3: Analysis of Surgical and Pathological factors and Association with Recurrence 
Recurrence         
  Yes (N=10) No (N=62) Total (N=72) p value 

Stage       0.6281 

   I 8.0 (80.0%) 56.0 (90.3%) 64.0 (88.9%)   

   II 1.0 (10.0%) 3.0 (4.8%) 4.0 (5.6%)   

   III 1.0 (10.0%) 3.0 (4.8%) 4.0 (5.6%)   

Complete Surgical 
Staging 

   0.4171 

   Yes 6.0 (60.0%) 45.0 (72.6%) 51.0 (70.8%)   

   No 4.0 (40.0%) 17.0 (27.4%) 21.0 (29.2%)   

Implants       0.0441 

   Yes 2.0 (20.0%) 5.0 (8.1%) 7.0 (9.7%)   

   No 5.0 (50.0%) 52.0 (83.9%) 57.0 (79.2%)   

   Unknown 3.0 (30.0%) 5.0 (8.1%) 8.0 (11.1%)   

Type of Surgery    0.0051 

   FSS 7.0 (70.0%) 16.0 (25.8%) 23.0 (31.9%)   

   Radical 3.0 (30.0%) 46.0 (74.2%) 49.0 (68.1%)   

Histology       0.0291 

   Serous 8.0 (80.0%) 19.0 (30.6%) 27.0 (37.5%)   

   Mucinous 2.0 (20.0%) 39.0 (62.9%) 41.0 (56.9%)   

   Seromucinous 0.0 (0.0%) 1.0 (1.6%) 1.0 (1.4%)   

   Other 0.0 (0.0%) 3.0 (4.8%) 3.0 (4.2%)   

Optimally Debulked       0.0211 

   Yes 6.0 (60.0%) 52.0 (83.9%) 58.0 (80.6%)   

   No 2.0 (20.0%) 1.0 (1.6%) 3.0 (4.2%)   

   Unknown 2.0 (20.0%) 9.0 (14.5%) 11.0 (15.3%)   
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Table 4: Predictors of Overall and Relapse-Free Survival on Univariate and Multivariate 
Analysis 

      Overall Survival Relapse-Free Survival 

Predictor   
Number of 
Patients (%) 

Univariate 
Analysis 
HR (95% CI, p-
value) 

Multivariate 
Analysis HR 
(95% CI, p-
value) 

Univariate 
Analysis 
HR (95% CI, p-
value) 

Multivariate 
Analysis HR 
(95% CI, p-
value) 

Age    
1.05 (1.01-
1.09, p=0.014) 

1.05 (1.00-
1.10, p=0.050) 

1.01 (0.98-
1.04, p=0.378) 

1.05 (1.01-
1.09, p=0.018) 

Stage I 64 (88.9) - - - - 

  II 4 (5.6) 
0.00 (0.00-Inf, 
p=0.999) 

0.00 (0.00-Inf, 
p=0.999) 

1.14 (0.15-
8.70, p=0.898) 

0.85 (0.09-
8.30, p=0.887) 

  III 4 (5.6) 
0.00 (0.00-Inf, 
p=0.999) 

0.00 (0.00-Inf, 
p=0.999) 

1.65 (0.21-
12.70, 
p=0.630) 

1.71 (0.18-
16.27, 
p=0.640) 

Histology Serous 27 (37.5) - - - - 

  Mucinous 41 (56.9) 
1.01 (0.29-
3.59, p=0.986) 

0.91 (0.20-
4.01, p=0.897) 

0.35 (0.13-
0.95, p=0.040) 

0.28 (0.09-
0.89, p=0.031) 

  Other 4 (5.6) 
0.00 (0.00-Inf, 
p=0.999) 

0.00 (0.00-Inf, 
p=0.999) 

0.00 (0.00-Inf, 
p=0.998) 

0.00 (0.00-Inf, 
p=0.998) 

Complete 
Surgical 
Staging Yes 51 (70.8) - - - - 

  No 21 (29.2) 
1.49 (0.42-
5.29, p=0.539) 

1.55 (0.27-
8.83, p=0.621) 

1.34 (0.49-
3.70, p=0.571) 

0.54 (0.14-
2.11, p=0.377) 

Ca125 level Low 19 (33.3)        

  High 38 (66.7) 
0.35 (0.08-
1.56, p=0.167)   

3.55 (0.44-
28.84, 
p=0.236)   

Type of 
Surgery 

Fertility-
Sparing 
Surgery 23 (31.9) - - - - 

  Radical 49 (68.1) 
2.04 (0.43-
9.61, p=0.367) 

1.02 (0.12-
8.90, p=0.983) 

0.60 (0.22-
1.60, p=0.305) 

0.19 (0.04-
0.91, p=0.038) 
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LIST OF APPENDICES 
 
APPENDIX 1: DATA COLLECTION FORM 

Study number  

Patient record number  

Patient folder number  

Patient rt number  

 
 

Age   

Race  

Parity  

Presenting complaint Asymptomatic/incidental finding   〇 
 
Pain  〇 
 
Abdominal distension/mass  〇 
 
GI symptoms  〇 
 
AUB  〇 
 
Other  〇 
 
Not available  〇 
 

Co-morbidities HIV/AIDS  〇 
 
Hypertension   〇 
 
Diabetes  〇 
 
Other  〇 

Ca125 performed  Yes  〇 
 
No  〇 

Ca125 level (iu/ml)  

Abdominopelvic imaging performed? Yes  〇 
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No  〇 

Imaging modality Ultrasound  〇 

CT scan  〇 

MRI  〇 
Size of mass on imaging (max diameter in cm)  

Mass diagnosed as ovarian on imaging? Yes  〇 
 
No  〇 

Type of surgery FSS  〇 
 
Radical surgery 〇 

FSS USO only  〇 
 
USO + cystectomy  〇 
 
Unilateral cystectomy  〇 
 
Bilateral cystectomy   〇 

Optimally debulked Yes  〇 
 
No  〇 
 
Not available  〇 

Route of surgery Laparotomy  〇 
 
Laparoscopy   〇 
 
Laparoscopy converted to laparotomy  〇 

Complete surgical staging Yes  〇 
 
No   〇 
 
Not available  〇 

Re-staging surgery Yes  〇 
 
No  〇 
 
Not applicable  〇 
 
Not available  〇 

Completion surgery Yes  〇 
 
No  〇 
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Not applicable   〇 
 
Not available  〇 

Lymphadectomy Yes  〇 
 
No  〇 

Appendicectomy Yes  〇 
 
No  〇 

Frozen section Yes  〇 
 
No  〇 

Intra-operative findings/organs involved Ascites  〇 
 
One ovary  〇 
 
Both ovaries  〇 
 
Fallopian tube(s)  〇 
 
Uterus  〇 
 
Peritoneum  〇 
 
Omentum  〇 
 
Bowel  〇 
 
Other viscera  〇 

Capsule rupture Yes  〇 
 
No  〇 
 
Not available  〇 

Histology sBOT  〇 
 
mBOT  〇 
 
Seromucinous  〇 
 
Other  〇 

sBOT Typical variant  〇 
 
Micropapillary variant  〇 
 
Not applicable  〇 
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Not available    〇 

Implants Yes  〇 
 
No  〇 
 
Not available  〇 
 
Not applicable  〇 

Type of implants Invasive  〇 
 
Non-invasive  〇 
 
Not available  〇 
 
Not applicable  〇 

Microinvasion Yes  〇 
 
No  〇 
 
Not available   〇 
 
Not applicable  〇 

Positive cytology Yes  〇 
 
No  〇 
 
Not available  〇 

Histology (organs/tissue involved) One ovary  〇 
 
Both ovaries  〇 
 
Fallopian tube(s)  〇 
   
Uterus  〇 
 
Omentum  〇 
 
Peritoneum  〇 
 
Lymph nodes  〇 
 
Other viscera  〇 

Stage  I    〇 
 
II    〇 
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III   〇 
 
IV   〇 

Adjuvant treatment Yes  〇 
 
No  〇 

Type of adjuvant treatment Chemotherapy  〇 
 
Radiotherapy  〇 
 
Hormonal therapy  〇 
 
Other  〇 

Specify adjuvant treatment Drugs  〇 
 
Number of cycles  〇 
 
Duration of treatment  〇 

Response to adjuvant treatment Complete response  〇 
 
Partial response  〇 

No response  〇 

Progression  〇 
Adjuvant-treatment related toxicity Yes  〇 

  
No  〇 
Please specify, if yes   

Recurrence Yes  〇 
 
No   〇 
 
Not available  〇 

Time to recurrence  

Site of recurrence   

Management of recurrence Surgery  〇 
 
Chemotherapy  〇 
 
Radiotherapy  〇 
 
Palliative Care 〇 
 
Other  〇 
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Outcome Discharged 〇 
 
Dead 〇 
 
Lost to follow-up 〇 

Date:   

Survival Time  

Cause of death Tumour related  〇 
 
Not tumour related  〇 

Disease-free interval 
 

 

Progression-free interval  

Recurrence survival time  
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APPENDIX 2: UCT FHS HREC APPROVAL LETTER 
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APPENDIX 3: GROOTE SCHUUR HOSPITAL APPROVAL LETTER 
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APPENDIX 4: AUTHOR GUIDELINES FOR THE INTERNATIONAL JOURNAL OF GYNECOLOGICAL 
CANCER (ORIGINAL RESEARCH) 

 
Available on: https://ijgc.bmj.com/pages/authors/#review 
 
Motivation for Journal 
The International Journal of Gynecological Cancer (IJGC) is co-owned by the International 
Gynecological Cancer Society (IGCS) and the European Society of Gynaecological Oncology 
(ESGO), two leading gynaecological cancer societies. With a high impact factor (journal 
citation reports) of 4.8, the IJGC remains very relevant in the dissemination of evidence-based 
literature on the prevention, detection, and treatment of gynaecological cancers. Considering 
the paucity of data on borderline ovarian tumours in Africa, publication of this manuscript in 
the IJGC will enable it reach a wide audience and contribute to literature on the subject in 
resource-limited settings.  
 
Submission Policies 
For guidelines on policy and submission across BMJ journals, please click on the links below:  

• Manuscript Preparation 
• Editorial Policies 
• Patient Consent Forms 
• License Forms 
• Peer Review 
• Submission and Production Processes 

 
Authors may find it useful to consult our pre-submission checklist. Please review the article 
type requirements below and the Author Guide, prior to submitting your manuscript or 
revision. 
 
 Industry Authorship  
At IJGC we encourage authors to submit scientific work deemed of value to the community of 
gynecologic oncology and related health care areas. This includes industry-sponsored work 
and this may include authorship of Original Research articles by individuals directly employed 
by industry (that is, companies producing drugs, devices, tests, equipment or companies with 
an interest in the topic of the article). An individual is considered employed by industry if at 
least 25% of anticipated annual income is derived from a single manufacturer (as defined 
above). Individuals not employed by industry may submit manuscripts with the 
understanding that the IJGC financial disclosure policy is strictly adhered to. IJGC may publish 
a manuscript if an author has any stocks or shares, equity, or a named position on a company 
board that is producing the product evaluated in the publication as long as they provide full 
financial disclosure.  
 
Ethical Approval  
Every submitted article involving human participants, requires a statement of ethical or 
institutional review board approval within the manuscript text. Furthermore, a formal letter 
of ethical or institutional review board approval must be uploaded along with the manuscript 
files at initial submission. All manuscripts reporting clinical research on human subjects must 
provide the following information: 1) The name of the ethics committee or Institutional 

https://ijgc.bmj.com/pages/authors/#review
https://authors.bmj.com/writing-and-formatting/
https://authors.bmj.com/policies/
http://authors.bmj.com/policies/patient-consent-and-confidentiality/
http://authors.bmj.com/policies/copyright-and-authors-rights/
http://authors.bmj.com/policies/peer-review-terms-and-conditions/
https://authors.bmj.com/after-submitting/
http://authors.bmj.com/writing-and-formatting/formatting-your-paper/
https://ijgc.bmj.com/ijgc/wp-content/uploads/sites/27/2022/09/IJGC_Article-Type-Requirements-2.pdf
https://ijgc.bmj.com/ijgc/wp-content/uploads/sites/27/2022/09/IJGC_Article-Type-Requirements-2.pdf
https://ijgc.bmj.com/ijgc/wp-content/uploads/sites/27/2022/09/IJGC-Author-Guide.pdf
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Review Board (IRB) that reviewed the study. 2) The reference ID, for approval or exemption. 
3) A statement about whether written informed consent was obtained from all subjects, a 
legal surrogate, the parents or legal guardians for minor subjects.  
a) If the requirement for written informed consent was waived by the IRB, a detailed 
explanation must be provided. If a waiver from the IRB was obtained, the authors must 
provide documentation from the respective IRB that such waiver was granted, and this must 
be dated. Find more information about ethical approval. 
 
Patient Consent and Identifying Information  
Any article that contains personal medical information about an identifiable living individual 
requires the patient’s explicit consent. The patient will need to sign our consent form, which 
requires the patient to have read the article. If the patient has not seen a final version of the 
manuscript to be submitted to BMJ, the form must be amended to make clear what the 
patient has seen and that they have agreed to publication without having seen the final 
version of the manuscript. The consent form is available in multiple languages and the author 
must ensure that the form is in a language that the patient understands. When informed 
consent has been obtained it is indicated on the published article. If consent cannot be 
obtained because the patient cannot be traced, then publication will be possible only if the 
information can be sufficiently anonymised. Anonymisation means that neither the patient 
nor anyone else could identify the patient as detailed in our standard on anonymisation. BMJ 
considers an article to be sufficiently anonymised where there are NO DIRECT IDENTIFIERS 
and no more than TWO INDIRECT IDENTIFIERS. Conversely, BMJ will not consider an article to 
be sufficiently anonymised if it includes one or more direct identifiers, or three or more 
indirect identifiers as listed in BMJs standards of anonymisation checklist. In most cases, 
identifiers can be removed or generalized without affecting the readability or understanding 
of the study or the conclusions drawn. 
 
Abbreviations  
Abbreviations are not permitted and must be spelled at each use (including the title, abstract, 
and main text) for all terms. If a submission contains abbreviations, it will be returned to the 
author for all abbreviations to be spelled out prior to review. The only allowed exceptions to 
this rule are listed below. Abbreviations are always allowed for:  

• Units of measure 
• Clinical trial names 
• Any name of a gene (e.g., BRCA) or serologic market (e.g., CA125) 

 
Abbreviations are allowed but must be spelled at first use for:  

• Statistical terms: SPSS, Stata, CI, HR, OR, RR (ratio terms) 
• The following organizations and groups: NCI, WHO, FDA, CDC, NCCN, FIGO, NCDB, 

EORTC, EGOG 
• The following terms: HPV, Pap, MRI, USG, CT, PET/CT, HIPEC, RIFLE, FDG, SLN,  AUC, 

VIN, dVIN, HSIL, PD-L1, PARP, QoL, TCGA, VEGF, PD-1, CD8+/FOXP3+, PI3K, AKT, 
mTOR, TIL, NK, DNA, QLQ-C30, RECIST, LVSI, MMRd, POLEmut, p53abn, and NSMP 
 

Page and Line Numbering  
Please include page numbering and continuous line numbering in the manuscript document.  
 

https://authors.bmj.com/policies/research-ethics/
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Title Page: Every manuscript must include a title page with the following:  
• Title, with no abbreviations.  
• Author list, with names spelled out as they should be published  
o Two corresponding authors can be listed. Indicate this with a footnote.  
o Equal contributions should also be indicated with a footnote. 
 
 
 
• Author affiliations  
• Corresponding author’s mailing address and email address.  
 
• If applicable, authors will need to declare the following using a footnote:  
o This manuscript was published as a preprint (and provide link). 
o The manuscript was presented as an Abstract or poster presentation at X meeting. 
 
Word Count  
The word count excludes the title page, abstract, tables, acknowledgements and 
contributions and the references. IJGC strictly follows the length limits for each article type 
and will return submissions to authors if text exceeds the limit. Note that this applies to both 
original and revised submissions. If you are not a native English speaker and would like 
assistance with your article there is a professional editing service available. 
 
File Formats  
When submitting to IJGC, please ensure all files are submitted correctly with the 
corresponding file types selected. Doing so can help reduce the amount of time before your 
paper receives a decision. Specific Examples:  

• The main manuscript document file must be in Word doc format. 
• Tables should not be uploaded separately. All tables must be in the manuscript 

document after the references section. (Do not embed tables or figures in the main 
running text.) Tables should be in portrait orientation, not landscape. 

• Each figure should be uploaded as a separate “Image” file. Figures may only be in 
TIFF, EPS, PDF, or JPEG format. Multiple figures should not be submitted as one PDF 
document. 

• Multi-panel figures must be presented in one file and on one page, with panels 
labeled clearly (A, B, C). 

• Supplemental Material must be in PDF format. 
 
 
Original research 
Our intent is to publish high quality research as it relates to clinical trials, outcome analyses, 
translational research, cost utility analyses, etc. Meta-analyses and literature reviews should 
be submitted as Original Articles and require a PRISMA Checklist. Authors should use the 
Grading of Recommendations Assessment, Development and Evaluation (GRADE) system for 
grading evidence when submitting a clinical guidelines article.  
 
Word Count: up to 2,700 words  
 

http://authors.bmj.com/before-you-submit/language-polishing-services/
http://prisma-statement.org/prismastatement/Checklist.aspx
https://www.bmj.com/content/336/7650/924.full
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Abstract (not including abstract or references): up to 300 words, with the subsections: 
Objective, Methods, Results, and Conclusion  
 
Tables/Figures: up to 5 tables and/or figures  
 
References: up to 35 (for systematic reviews/meta-analyses, up to 50)  
 
Authors: up to 40 (no more than 8 from a single institution)  
 
Please include the key messages of your article after your abstract using the following 
headings. This section should be no more than 3-5 sentences and should be distinct from the 
abstract; be succinct, specific and accurate.  
 

• What is already known on this topic – Summarise the state of scientific 
knowledge on this subject before you did your study and why this study 
needed to be done 

• What this study adds – Summarise what we now know as a result of 
this study that we did not know before 

• How this study might affect research, practice or policy – Summarise 
the implications of this study 
 

This will be published as a summary box after the abstract in the final published article.  
 
The manuscript text should have the following headings: Introduction, Methods, Results and 
Discussion. Please note the following requirements for these sections:  
 
Methods – The following statement should be included in the Methods section: “In 
accordance with the journal’s guidelines, we will provide our data for independent analysis by 
a selected team by the Editorial Team for the purposes of additional data analysis or for the 
reproducibility of this study in other centers if such is requested.” If such statement is not 
included, the authors must submit a statement as to the reason for not being willing to 
volunteer the data. Authors may also include supplemental figures and tables. 
 
Discussion – For Original Research Articles, the Discussion section must be structured with 
four (4) subsections using the subheadings listed below:  

• Summary of Main Results: In this section, authors must clearly and concretely provide 
the main findings of their study with a particular focus on the primary objective of the 
study as the first statement of the Discussion section. Subsequently, the authors 
should provide the main findings on any secondary objective of the study. Authors 
should refrain from interpreting the findings and the potential implications of their 
results in this section and only findings that are supported by the data presented in 
the Results section should be documented. It is important to highlight that 
information should not be repetitive and absolute data that is already presented in 
the Results should not be repeated in this section. 

• Results in the Context of Published Literature: In this section of the Discussion, the 
authors should provide a detailed analysis on how the results of their study either 
agree or disagree with the most relevant data published in the literature thus far. An 
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evaluation of previously published studies should be focused and directed at 
information that either agrees or refutes the results presented in the current study. 
The authors should also provide fair and balanced analysis on the reasons as to why 
other data previously published in the literature may differ from their findings. The 
authors should focus their discussion on the most relevant and pertinent studies, 
ideally highlighting those studies with highest quality and evidence-based relevance. 
It is expected that authors provide details on potential gaps or flaws in the studies 
that are being presented from the literature. 

• Strengths and Weaknesses: In this section, the authors should provide a detailed 
outline as to the strengths of the study. Such strengths should be supported by the 
data provided and the results obtained in the study. These itemized points should 
highlight reasons as to why this study provided added value to the literature. The 
section should also include recognized weaknesses of the study as perceived by the 
authors and should also reflect additional weaknesses provided by Reviewers. 

• Implications for Practice and Future Research: In this section, the authors should 
highlight details as to what is the most impacting contribution to the literature from 
their study. The emphasis should be on how the results of their study should impact 
patient care or future research directions. The primary focus should not be a 
reaffirmation of prior published literature and, therefore, the authors should provide 
clear and concrete statements as to what is the contribution to the literature from 
their study. A detailed, clear, and direct message regarding the gap in knowledge that 
is being filled with the results from their study. 
 

Conclusions In this section, the authors should provide a brief and concise statement 
regarding the overall conclusion of their study. This statement should be congruent with the 
results of their study. It should not be an interpretation on how the authors view their own 
results or how the reader should view their results, but rather a definitive statement that is 
comprehensive and reflects only the findings of their study. In addition, it should not be a 
general statement that is all-encompassing regarding the known literature, but instead it 
should be direct reflection of the findings of the results of their study. 
Formatting your paper 
 
These are general formatting guidelines across BMJ, please always refer to journal-specific 
instructions for authors for article type specifications. You can browse the titles on 
our Journals website. If you are looking to submit to The BMJ, please visit this section. 
If you are unable to find the answer to your question, our editorial team will be on hand to 
offer assistance throughout the submission process. Contact details for the editorial team are 
on the journal’s Contact Us page. 
You can also refer to our formatting checklist to make sure you have covered everything on 
submission. 

• Submission prefill tool 
• Keywords 
• Authors and Institutions 
• Manuscript format 
• Style 
• Figures and illustrations 
• Colour images 

http://journals.bmj.com/content/journals
https://www.bmj.com/
https://www.bmj.com/about-bmj/resources-authors
https://authors.bmj.com/writing-and-formatting/formatting-checklist/
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#prefill_tool
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#keywords
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#authors_institutions
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#manuscript_format
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#style
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#figures_and_illustrations
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#colour_images
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• File types 
• Tables 
• Multimedia files 
• References 
• Acknowledgements 
• Supplemental material 

  
 
Submission prefill tool 
BMJ has introduced a submission prefill tool to help authors populate various fields on 
submission of their manuscript to ScholarOne. When authors start their submission they will 
have the option, when prompted, to upload their manuscript enabling the system to 
automatically extract and populate the following submission fields if available in the main 
manuscript document: Title, Abstract, Authors, Institutions, Funders. This tool typically 
reduces the time taken to submit a manuscript by 25% 
 
Keywords 
Keywords are specific terms that define what your paper is about. Keywords are important 
for search engine optimisation and enhance the discoverability of your work and its impact. 
They also help editors to identify peer reviewers for your manuscript. 
We ask authors to use Medical Subject Headings (MeSH) descriptors as keywords to optimise 
discoverability. MeSH provides two tools to help authors select MeSH descriptors as 
keywords: 

• MeSH on Demand – input text from an abstract to automatically identify related 
terms 

• MeSH Browser – search for related terms and descriptors using an existing list of 
keywords 

You can start to type in a term and select from a list of suggested matches or search the full 
list of keywords. If your required MeSH descriptor is not available in the keyword list please 
contact the editorial office who will arrange for it to be added. You will be able to include this 
at revision. 
Authors and Institutions 
On submission of your article through our submission system you will be asked to provide a 
name, email address and institutional affiliation for all contributing authors. In the final 
published article author names, institutions and addresses will be taken from these 
completed fields and not from the submitted Word document. Refer to the BMJ policy on 
authorship for more information. 
 
Manuscript format 
The manuscript must be submitted as a Word document (BMJ Case Reports request that 
authors submit using a template which should also be in Word format). PDF is not accepted. 
The manuscript should be presented in the following order: 

• Abstract, or a summary for case reports (Note: references should not be included in 
abstracts or summaries) 

• Main text separated under appropriate headings and subheadings using the following 
hierarchy: BOLD CAPS, bold lower case, Plain text, Italics 

https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#file_types
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#tables
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#multimedia_files
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#references
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#acknowledgements
https://authors.bmj.com/writing-and-formatting/formatting-your-paper/?_gl=1*1u5uco0*_ga*NjI3MzA3OTkwLjE3MDAxMzI3MDY.*_ga_EXTSVLH45V*MTcwMDIzNjk4My4yLjEuMTcwMDIzNzA0Mi4wLjAuMA..*_fplc*OElYUzM5bCUyRllVcG5ObGkwVlZIcGpXQ3lLYm9tRGJQOTlLMEV0eWpjclREa3YlMkIlMkZDTlVJYUtGSnlrS2dRaEVrVmJyZ3h4Rzl3b0szbmFQemVvZ3J5MFMlMkJ4YXN6Rm1WOEc1eDlzNXR0eVZOQm1vNm8zTkZLSjhaJTJGQWNNekNLQSUzRCUzRA..#supplemental_material
https://meshb-prev.nlm.nih.gov/
https://www.nlm.nih.gov/mesh/authors.html#:%7E:text=Consider%20using%20two%20or%20three,browsing%20through%20the%20MeSH%20Trees.
https://www.nlm.nih.gov/mesh/authors.html#:%7E:text=Consider%20using%20two%20or%20three,browsing%20through%20the%20MeSH%20Trees.
https://authors.bmj.com/policies/bmj-policy-on-authorship/
https://authors.bmj.com/policies/bmj-policy-on-authorship/
http://casereports.bmj.com/site/about/guidelines.xhtml#howtowrite
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• Tables should be in Word format and placed in the main text where the table is first 
cited. Tables should also be cited in numerical order 

• Acknowledgments, Competing Interests, Funding and all other required statements 
• References. All references should be cited in the main text in numerical order 

BMJ has introduced a submission prefill tool to help authors populate various fields on 
submission of their manuscript to ScholarOne. When authors start their submission they will 
have the option, when prompted, to upload their manuscript enabling the system to 
automatically extract and populate the following submission fields if available in the main 
manuscript document: Title, Abstract, Authors, Institutions, Funders. This tool typically 
reduces the time taken to submit a manuscript by 25%. 
Figures must be uploaded as separate files (view further details under the 
Figures/illustrations section). All figures must be cited within the main text in numerical order 
and legends should be provided at the end of the manuscript. 
Online Supplementary materials should be uploaded using the File Designation 
“Supplementary File” on the submission site and cited in the main text. 
Please remove any hidden text headers or footers from your file before submission. 
 
Style 
Acronyms and abbreviations should be used sparingly and fully explained when first used. 
Abbreviations and symbols must be standard. SI units should be used throughout, except for 
blood pressure values which should be reported in mm Hg. 
Whenever possible, drugs should be given their approved generic name. Where a proprietary 
(brand) name is used, it should begin with a capital letter. 
To ensure a consistent approach, submitted articles should not include Trademark or 
Registered trademark symbols in the main text, tables or figures. 
 
Figures and illustrations 
Images must be uploaded as separate files. All images must be cited within the main text in 
numerical order and legends must be provided (ideally at the end of the manuscript). Video: 
How to improve your graphs and tables 
 
 
Colour images 
For certain journals, authors of unsolicited manuscripts that wish to publish colour figures in 
print will be charged a fee to cover the cost of printing. Refer to the specific journal’s 
instructions for authors for more information. 
Alternatively, authors are encouraged to supply colour illustrations for online publication and 
black and white versions for print publication. Colour publication online is offered at no 
charge, but the figure legend must not refer to the use of colours. Detailed guidance on 
figure preparation 
 
File types 
Figures should be submitted in TIFF, EPS, JPEG or PDF formats. Please note, figures submitted 
in TIFF formats should be a single-layered flat file; we can not accept TIFF files which contain 
multiple pages. In EPS files, text (if present) should be outlined. For non-vector files (eg TIFF, 
JPEG) a minimum resolution of 300 dpi is required, except for line art which should be 1200 

https://www.youtube.com/playlist?list=PLXU14EQbU_V9JpmolAKsaCC0VjJzbxzAN
https://www.youtube.com/playlist?list=PLXU14EQbU_V9JpmolAKsaCC0VjJzbxzAN
https://s16086.pcdn.co/wp-content/uploads/2017/01/Further-information-on-figure-preparation.pdf
https://s16086.pcdn.co/wp-content/uploads/2017/01/Further-information-on-figure-preparation.pdf
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dpi. Histograms should be presented in a simple, two-dimensional format, with no 
background grid. 
For figures consisting of multiple images/parts, please ensure these are submitted as a single 
composite file for processing. We are unable to accept figures that are submitted as multiple 
files. 
Figures are checked using automated quality control and if they are below the minimum 
standard you will be alerted and asked to resupply them. 
Please ensure that any specific patient/hospital details are removed or blacked out (e.g. X-
rays, MRI scans, etc). Figures that use a black bar to obscure a patient’s identity are not 
accepted. 
 
Tables 
Tables should be in Word format and placed in the main text where the table is first cited. 
Tables must be cited in the main text in numerical order. Please note that tables embedded 
as Excel files within the manuscript are NOT accepted. Tables in Excel should be copied and 
pasted into the manuscript Word file. 
Tables should be self-explanatory and the data they contain must not be duplicated in the 
text or figures. Any tables submitted that are longer/larger than 2 pages will be published as 
online only supplementary material. Video: How to improve your graphs and tables 
 
Multimedia files 
You may submit multimedia files to enhance your article. Video files are preferred in .WMF or 
.AVI formats, but can also be supplied as .FLV, .Mov, and .MP4. When submitting, please 
ensure you upload them using the File Designation “Supplementary File – Video”. 
 
References 
BMJ reference style 
BMJ formats references using Vancouver style; references are sequentially numbered within 
the text of the main document and match the reference list at the end of the article. The first 
three authors are listed by last name and initials, with additional authors acknowledged by 
the use of ‘et al’ if applicable. 
Depending on the type of reference, we may also include: the publication name, date of 
publication, volume and page numbers, chapter, DOI, URL, PubMed ID, access date, and any 
other necessary information. 
Exception: Medical Humanities uses Chicago author-date referencing which is more 
commonly used in social sciences; references are listed by author and date within the text of 
the main document with the an alphabetical reference list at the end of the article. Please 
see the online style manual for details and this published article for examples. 
Preparing references 

• Authors are asked to follow these guidelines when formatting their references: 
• References should be cited in numerical order (i.e. 1,2,3) in the text and be listed 

numerically in the reference list at the end of the article 
• The reference list should be included as part of the main text document and not in 

the footnotes 
• References cited in the text should be presented in square brackets [6] or 

parentheses (6) rather than superscript 

https://www.youtube.com/playlist?list=PLXU14EQbU_V9JpmolAKsaCC0VjJzbxzAN
https://www.chicagomanualofstyle.org/tools_citationguide/citation-guide-2.html
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• Multiple reference citations should be separated by commas [6, 9, 12] or by hyphens 
if numbers are sequential [12-15] 

• Reference citations within figures and tables (or their legends/footnotes) should be 
listed in the reference list 

• References in the reference list should include: 
 

1. author names in any format 
2. article title 
3. DOI or PubMed ID 

 
 
 

Example references 
Journals: 

• Print journal article: Koziol-Mclain J, Brand D, Morgan D, et al. Measuring injury risk 
factors: question reliability in a statewide sample. Inj Prev 2000;6:148–50. 

• Online only journal article: Dark P, Dunn G, Chadwick P, et alThe clinical diagnostic 
accuracy of rapid detection of healthcare-associated bloodstream infection in 
intensive care using multipathogen real-time PCR technology. BMJ Open 
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• Supplement article: Mugosa A, Cizmovic M, Lakovic T, et alAccelerating progress on 
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• Abstract article: Bricca A, Swithenbank Z, Scott N, et al21 Predictors of recruitment in 
randomised controlled trials of smoking cessation: meta-regression analyses from the 
IC-SMOKE systematic review project. Abstract competing for the ‘doug altman 
scholarship’. BMJ Evidence-Based Medicine 2019;24:A52-A53. 

• Rapid response to an article: Krishnamoorthy KM, Dash PK. Novel approach to 
transseptal puncture. Heart Online [Rapid response] 18 September 2001. 
http://heart.bmj.com/cgi/eletters/86/5/e11#EL1 
 

Databases and websites: 
• Preprints: Rostami A, Sepidarkish M, Leeflang M, et al. First snap-shot meta-analysis 

to estimate the prevalence of serum antibodies to SARS-CoV-2 in humans. MedRxiv 
20185017 [Preprint]. September 02, 2020 
https://doi.org/10.1101/2020.08.31.20185017. 

• Data citations: Wang G, Zhu Z, Cui S, at al. Glucocorticoid induces incoordination 
between glutamatergic and GABAergic neurons in the amygdala. Dryad Digital 
Repository [dataset]. August 11, 2017. https://doi.org/10.5061/dryad.k9q7h. 

• Electronic citations: Moore A. Paracetamol: widely used and largely ineffective 
[online]. 2018. http://uk.cochrane.org/news/paracetamol-widely-used-and-largely-
ineffective (accessed 23 May 2018). 

 
Books and Legal: 

• Book: Howland J. Preventing Automobile Injury: New Findings From Evaluative 
Research. Dover, MA: Auburn House Publishing Company 1988:163–96. 

• Chapter in a book: Nagin D. General deterrence: a review of the empirical evidence. 
In: Blumstein A, Cohen J, Nagin D, eds. Deterrence and Incapacitation: Estimating the 

http://heart.bmj.com/cgi/eletters/86/5/e11#EL1
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Effects of Criminal Sanctions on Crime Rates. Washington, DC: National Academy of 
Sciences 1978:95–139. 

• Legal material: Toxic substances Contro Act: Hearing on S776 Before the 
Subcommittee of the Environment of the Senate Comm. on Commerce, 94th 
Congress 1st September (1975). 

• Law references: The two main series of law reports, Weekly Law Reports (WLR) and 
All England Law Reports (All ER) have three volumes a year e.g. Robertson v Post 
Office [1974] 1 WLR 1176 
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• Citation: The use of any supplemental material should be cited within the main text of 
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• Formatting: Supplemental material will only be published on an ‘as supplied’ basis, 
without checking for accuracy, copyediting, typesetting or proofing.  You are 
responsible for proofing the content and for ensuring that the style and formatting of 
your content is consistent with the corresponding manuscript.   

• File submission: Supplemental material may be submitted in PDF file format.  Files 
should not exceed 350MB and should be uploaded using the file designation 
“Supplemental Material [Description]”. 

• Translated Abstract: Where a translated version of the abstract in the author’s local 
language is submitted, this file should be uploaded using the file designation 
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