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ABSTRACT 

Pulmonary embolism accounts for 3.6% of maternal deaths in South Africa and 9.2% of all 

pregnancy-related deaths in the United States. This cross-sectional descriptive study sought to 

identify clinical factors and investigations used in pregnant or postpartum women who 

presented with suspected pulmonary embolism. Pulmonary embolism (PE) is often one of the 

conditions that are considered in the differential diagnosis of women attending/admitted at 

Chris Hani Baragwanath Academic Hospital Obstetric High Care Unit. Women investigated 

with Computed tomography pulmonary angiogram (CTPA) and/or Ventilation/perfusion 

(VQ) scans from July 1, 2018, to June 30, 2019, were included. STATA version 14.2 was 

used for data analysis of the variables.  

The prevalence of PE was 9.4%. The mean age was 28.2 years (SD+-5.8). Most women, 126 

(69.6%), were post-partum and 10 (7.9%) of those diagnosed and treated for PE. There were 

81.7% women were delivered by caesarean section and 7.7% of them diagnosed with PE.  

Hundred (55.2%) women who had a CTPA or VQ scan were symptomatic, and the 

asymptomatic women had other clinical features suspicious of PE including persistent 

tachycardia of unknown cause. This was one of the indications for investigation in 159 

(87.8%) women.  Five (2.8%) women were diagnosed with deep vein thrombosis (DVT) on 

compressions ultrasound (CUS). Of the 181 scans (CTPA and VQ) done, 12 reports had 

features suggestive of Pulmonary Embolism. 

Pulmonary embolism is a rare, but severe condition.  It is therefore important to diagnose and 

treat appropriately.  
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ABSTRACT 

Pulmonary embolism accounts for 3.6% of maternal deaths in South Africa and 9.2% of all 

pregnancy-related deaths in the United States. This cross-sectional descriptive study sought to 

identify clinical factors and investigations used in pregnant or postpartum women who 

presented with suspected pulmonary embolism. Pulmonary embolism (PE) is often one of the 

conditions that are considered in the differential diagnosis of women attending/admitted at 

Chris Hani Baragwanath Academic Hospital Obstetric High Care Unit. Women investigated 

with Computed tomography pulmonary angiogram (CTPA) and/or Ventilation/perfusion 

(VQ) scans from July 1, 2018, to June 30, 2019, were included. STATA version 14.2 was 

used for data analysis of the variables.  

The prevalence of PE was 9.4%. The mean age was 28.2 years (SD+-5.8). Most women, 126 

(69.6%), were post-partum and 10 (7.9%) of those diagnosed and treated for PE. There were 

81.7% women were delivered by caesarean section and 7.7% of them diagnosed with PE.  

Hundred (55.2%) women who had a CTPA or VQ scan were symptomatic, and the 

asymptomatic women had other clinical features suspicious of PE including persistent 

tachycardia of unknown cause. This was one of the indications for investigation in 159 

(87.8%) women.  Five (2.8%) women were diagnosed with deep vein thrombosis (DVT) on 

compressions ultrasound (CUS). Of the 181 scans (CTPA and VQ) done, 12 reports had 

features suggestive of Pulmonary Embolism. 

Pulmonary embolism is a rare, but life-threatening condition which should be diagnosed and 

treated.  

 

Keywords: Pregnancy, Pulmonary embolism, Diagnosis of Pulmonary Embolism, Venous 

Thromboembolism, CTPA, VQ scan. 
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Introduction  

Venous thromboembolism (VTE) is a rare but a life- threatening condition [1]. Pulmonary 

embolism (PE) during pregnancy, intra-partum and in the post-partum period is amongst the 

leading cause of maternal mortality globally but not in South Africa (SA) [2]. PE accounts for 

3.6% of maternal deaths in SA and 9.2% of all pregnancy related deaths in the US [3]. The 

proportion of maternal deaths in SA from PE is on the rise with 1.9%, 3%, 3.6% in 2002-

2004, 2014-2016, 2017-2019 triennia respectively [6-8]. 

According to World health organization (WHO), embolism was responsible for 3.1% of all 

maternal deaths worldwide between January 2003 and December 2012 [4]. A systemic review 

summarizing epidemiology of VTE in African populations, noted that the risk of PE was high 

after surgery in persons with high co-morbidities. The incidence of DVT ranged between 

2.4% and 9.6% in post-operative patients. PE ranges between 0.14% and 61.5% in medical 

patients, with mortality rate of PE between 40% and 69.5% [5].  

PE may present with non-specific symptoms which may mimic the physiological changes of 

pregnancy making diagnosis difficult [9]. There are also other medical conditions such as   

cardiac, respiratory and infective disorders which present with similar symptoms to PE [10].  

The symptoms of PE may be non-specific, present with acute respiratory symptoms or more 

infrequently syncope and arterial hypotension with haemodynamic instability [11]. When there 

is a suspicion of PE, it needs to be confirmed with a computed tomography pulmonary 

angiography (CTPA) and/or ventilation/ perfusion (VQ) scan [12]. These modalities involve 

exposure to ionizing radiation and contrast media [13, 14].   Therefore, consent should be 

sought when these are performed. Recently algorithms using clinical parameters and blood 

tests were studied in order to decide whether a CTPA should be performed.  It was shown 

that using an algorithm (with D-Dimer and clinical suspicion of a PE) a CTPA was avoided 

in the diagnosis of PE in 32%-65% of pregnant patients with suspected PE [15].  

Clinical probability tests are not used at the CHBAH tertiary maternity unit. In instances 

where DVT is diagnosed, treatment should be commenced and no further investigation is 

necessary [12]. Compression ultrasonography (CUS) of the leg should be performed if there 

are any signs and symptoms of DVT. The sensitivity of whole leg CUS is 79% and 

specificity of 84% with low specificity for PE [16]
.
 Normal compression ultrasonography 

should be followed by a CTPA or a VQ scan should there be clinical suspicion of PE [13]. 

Extensive research by Shahir et al, 2010 comparing CTPA versus VQ scanning demonstrates 
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that both have equivalent clinical negative predictive value (99% CTPA; 100% VQ scan) and 

image quality in pregnant patients [17]. 

CHBAH is a tertiary hospital with seven bedded High Care Area (HCA). PE is often one of 

the conditions that are considered in the differential diagnosis of many of the women 

admitted. Women that are admitted to the HCA are at risk of PE. The prevalence of PE in this 

setting is unknown. The clinical factors that prod doctors to order a CTPA are unknown. 

The aim of the study was to characterize women with a PE and those suspected of having a 

PE in the Department of O&G at CHBAH from the 1st July 2018 to the 30th June 2019. The 

objectives were to identify clinical factors and investigations used in pregnant or postpartum 

women who presented with suspected pulmonary embolism. 

Methodology 

Study design and population  

This was a retrospective record review. A sample size was not calculated. There were 18 989 

deliveries in the unit during the year of study and 2987 (15.7%) were admitted to the high 

care obstetric unit. The study population was all women who had a CTPA/VQ scan. PE is 

diagnosed by CTPA in the presence of filling defects in pulmonary arteries or images 

suggesting pulmonary micro-embolism interpreted by certified experienced radiologists. A 

VQ scan is a nuclear test that uses a perfusion scan to delineate the blood flow distribution 

and ventilation scan to measure airflow distribution in the lungs.  

Identification of VTE cases  

We reviewed the medical notes of women who had a CTPA and/or VQ scan between 1st July 

2018 and 30th June 2019. The data that were extracted were demographic information, 

clinical findings (history and examination at presentation), laboratory tests (FBC, D-dimer, 

CRP, Urea & Electrolytes), pregnancy information (booking blood results, gestational age, 

type of delivery and complications).  

Data collection and hospital record review criteria for VTE diagnosis  

There were 135 reports from the Nuclear Medicine Department’s VQ scans and 46 CTPA 

reports from the Radiology Department. Forty reports were excluded because files could not 

be found and 4 files were further excluded due to missing data.  
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Data analysis 

Data were recorded on a data sheet, and then put into an Excel Spreadsheet. The data was 

analyzed using STATA version 14.2 (StataCorp, 4905 Lakeway Drive, College Station, 

Texas 77845 USA). Categorical variables were described using frequencies and percentages. 

Continuous variables will be described using means (with SD) and medians (with IQR and 

ranges). 

 

Ethics  

Permission to perform the study was obtained from the clinical departments; Obstetrics & 

Gynaecology, Radiology and Nuclear Medicine.   Permission from the CEO of CHBAH was 

obtained. Ethics approval for the study was obtained from the Human Research ethics 

Committee (Medical) at the University of the Witwatersrand (No. M191177). 

 

Results 

 

 

Figure 1. Description of the inclusion, exclusion and final number of files analyzed.  

There were 135 women who were investigated with VQ scan and 46 women who were 

investigated using CTPA. There were 12 (6.6%) women diagnosed as having features of PE, 

6/46 (13%) were diagnosed using CTPA and 6/135 (4.4%) with VQ scan. There were 5 

225 reports 40 excluded: No 
files

185 files 4 excluded: No 
complete data

181 participants:

5 DVT

12 PE 



6 
 

(2.8%) women diagnosed with DVT. Table 1 is a summary of the women who were 

diagnosed as having a PE. 

 

Table 1: Description of baseline characteristics of the 12 women diagnosed with 

Pulmonary Embolism (n=17) 

Variable    

Mean Age (SD) 27 (±7.8)  

Median Parity (range) 3 (1 -4)  

Pregnancy period at diagnosis 

• Antepartum  

• Postpartum  

 

7 (41.2%) 

10 (58.8%) 

 

HIV status  

• Positive  

 

5 (29.4%) 

 

• Median VL 

(range) 

 

 

6300 (n= 5 (148-45 

500) 

 

Medical co-morbidity  

• Hypertensive disorder of 

pregnancy 

• Anaemia 

• Pneumonia  

• Cardiomyopathy  

• Type 2 diabetes  

• None 

 

7 (41.2%) 

4 (23.5%) 

2 (11.8%) 

1 (5.9%) 

1 (5.9%) 

2 (11.8%) 

 

CXR abnormal 7 (41.2%) CTPA 6, VQ 

1 

 

Symptomatic* 17 (100%)  

Median CRP, (range) 67 (4-309)  

Median D-dimer   5.5mg/L   

Delivery (Postpartum women) 

• Caesarean section 

• Normal vaginal 

  

8 (80%) 

2 (20%) 

 

*Symptoms – were respiratory  

 

Baseline characteristics of all women investigated for a PE  

Most women (126/181 (69.6%)) investigated for PE were in the post-partum period. Of those 

in the antenatal period 39/55 (70.1%) were in the third trimester and 13/55 (23.6%) were in 

the second trimester. The mean age was 28.24 years (SD±6.6). The median gestation at 

delivery was at 38 (IQR- 35-39; range 20-41). The median parity of the women was 2 (IQR-

1-3; range 1-6). There were 43 (23.75%) women who were HIV positive. Of these women, 
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34 had their CD4 counts recorded and the median CD4 count was 432 cells/mm3 (IQR-285-

747; range 126-1035) and median viral load of 14 014 copies (IQR 350-34 540; <20-45 500) 

in 37 women. The median booking haemoglobin was 12g/dl (IQR 11-12; range 8.3-14.6). 

There were 6 (3.3%) women with a Rhesus blood group that was negative. All the women 

had a negative syphilis (RPR) test. The median weight (n=80) was 71.5kg (IQR 58-85; range 

(30-140). The median BMI (n=79) was 30 kg/m2(IQR 24-35; 17-52). There were 6 (3.31%) 

women with a poor obstetric history. There were 28 (15.47%) women that had a previous 

caesarean delivery. Eight (3.7%) women had a multiple pregnancy; 86 (47.51%) women had 

hypertensive disorders of pregnancy (pre-eclampsia- 44 (51.16%), Chronic hypertension – 11 

(12.79%), gestational hypertension -31 (36.04%). There were 37 (20.44%) women with 

anaemia. Sepsis was diagnosed in 35 (19.34%) women. There were 17 (9.39%) women who 

were diagnosed with a respiratory illness and 12 (6.63%) with a cardiac illness. There were 

103 (n=126 (81.7%) women who were delivered by caesarean section and the other 23 

(n=126 (18.3%) delivered vaginally. Twelve (n=103 (11.65%)) women had a relook 

laparotomy after caesarean delivery and 8 (n=103 (7.77%)) ended up having a hysterectomy. 

The mean estimated blood loss recorded at caesarean section was 578.6 ml (SD± 421.4). 1 

(0.55 %) was reported to have had primary post-partum haemorrhage at caesarean delivery. 

Table 2 and Table 3 give a description of demographic baseline characteristics, medical and 

surgical co-morbidity respectively.  

Table 2: Baseline characteristics of the participants (N=181) 

Variable   

Age, mean (SD) 28 (±6.6) 

Median gravidity (IQR; range) 2 (1-5; 1-6) 

Median parity (IQR; range) 2 (1-3; 1-6) 

Gestation at delivery, median (IQR; range) 38 (35-39; 20-41) 

Time during pregnancy n (%) 

• 1st trimester  

• 2nd trimester  

• 3rd trimester  

• Post-partum 

 

3 (7.2) 

13 (7.6) 

39 (21.1) 

126 (69.6) 

HIV status     n (%) 

• Positive 

• Negative  

 

43 (24) 

138 (76) 

Median CD4 count (IQR; range) 432 (n=34 (285-747; 126-1 035) 

Median Viral load (IQR; range) 14 014 (n=37 (350-34 540; <20-45 500) 

Median Hb at booking, (IQR; range) 12 (11-12; 8.3 14.6) 

Median Body Mass Index, (IQR; range) 30 (n=79 (24-35;17-52) 
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Table 3: Descriptions of medical and surgical co-morbidity (N=181) 

Variable  N (%) 

Hypertensive disorder of pregnancy  86 (47.5) 

Anaemia  37 (20.4) 

Previous caesarean section  28 (15.5) 

Multiple pregnancy  8 (3.7) 

Cardiac disease  12 (6.6) 

Respiratory illness  17 (9.4) 

Relook laparotomy  12 (11.6) 

Hysterectomy  8 (7.7) 

Sepsis  35 (19.3) 

*Some women had more than 1 co-morbidity 

 

Clinical characteristics of the participants  

More than half 100 (55.2%) were symptomatic whilst there were 81 (44.75%) who were 

asymptomatic. The asymptomatic women had other clinical features suspicious of PE. The 

symptomatic women presented features of one or more of the following symptoms. There 

was 94/100 (94%) who presented with shortness of breath, 14/100 (14 %) with cough, 25/100 

(25 %) with chest pain, 12/100 (12 %) with leg swelling and 3/100 (3 %) had acute collapse. 

There were 159 women who had a tachycardia of unknown cause leading to investigation for 

PE at presentation, with median heart rate of 125 bpm (IQR 120-129; range (78-148). 

Table 4: Description of clinical symptoms of those who were diagnosed with a PE (N=17) 

N=17 N (%) 

Shortness of breath  17(100) 

Chest pains 2 (11.7) 

Cough/haemoptysis 2(11.7) 

Collapse  1(5.9) 

Leg swelling  7(41.2) (5 DVT, 2 no DVT) 

*Symptoms – were respiratory  

 

Features of the diagnostic investigations 

There are several tests that were done to assist clinicians in the diagnosis of PE. The median 

Hb for the patients at the time of investigation was 10.6g/dl (IQR 9.5-11.9; range 6.9-14.6). 
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The median D-dimer was 1.77mg/L (n=140, IQR 1.06-4.79; range 0.2-17.6). When 

categorized, women with D-dimer level < 0.5 were 13, those between 0.5 – 1 were 16 and 

majority of women had their d-dimer >1 at 111.   

On the ECG report or prints, sinus tachycardia was the dominant feature in the interpretation 

of the ECG 60/90 (66.6 %). There were 23 (12.7%) women who had an abnormal chest 

radiography (CXR). Table 5 outlines the summary of clinical features and diagnostic 

investigations data results. 

Table 5: Clinical features and diagnostic investigations (N=181) 

Variable  N (%) 

Symptomatic  

Asymptomatic  

100 (55) 

81 (45) 

 

Shortness of breath 

 

94/100 (94) 

Coughing  14/100 (14) 

Chest pains 25/100 (25) 

Leg swelling  12/100 (12) 

Collapse  3/100 (3) 

Median Hb (IQR; range)  10.6mg/L (9.5-11.9; range 6.9-14.6).  

AKI 9 (5) 

CRP, median (IQR: range) 106mg/L 

White cell count, median (IQR; range) 14 

D-dimer (n=140) 

• < 0.mg/L 

• 0 – 1mg/L 

• > 1mg/L 

 

13 

16 

111 

D-dimer, median ((IQR; range) 1.8mg/L (1.1-4.8; 0.2-17.6)  

Abnormal CXR 23 (12.7) 

Duplex compression US 5 (2.8) 

Positive CTPA 6 (3.3) 

Positive VQ scan 6 (3.3) 

 

Discussion 

There were 9.4% of women who had a proven VTE in our study. A study published in Lancet 

in 1999 on thrombosis in pregnancy reported that in patients who are investigated for PE, less 

than 10% will have a positive finding [3].   

Our results showed that clinical suspicion for PE differed between the trimester and 

pregnancy period in women who are investigated. The finding of 68.11% who were in the 

post-partum period correlates with what is reported in literature where more than half of 
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pregnancy-related VTE occurred during the postpartum [18]. The mean age of the overall 

women who were suspected of PE and those in whom the diagnosis was confirmed did not 

differ (27 years versus 29 years). Perhaps this represents the age group where most women 

delivered in this hospital and not necessarily the age group where PE suspicion is high or 

diagnosis is confirmed.  

Recent surgery is associated with an increased risk of PE [19]. In our study 103 of the 126 

(82%) women that were post-partum had a caesarean delivery. The incidence of caesarean 

section at CHBAH in 2018 was at 44% [8]. In 2019, a South African study concluded that 

drivers for the initiation of VTE prophylaxis included pre-eclampsia, caesarean delivery, and 

immobility [20]. In our study, 8 of the 17 women (47.1%) who had VTE were delivered by 

caesarean section.  

One in five people in South Africa aged between 15 and 49 years is believed to be infected 

with HIV [21]. There were 43 women that tested positive for HIV in our study. HIV has been 

studied and shown to have a moderate risk for hyper coagulation with an increase in some 

clotting factors and reduced function of natural anti-fibrinolytics [22]. In our study 5 of the 17 

women with VTE were HIV positive. There were 39 women who were HIV positive that 

were not diagnosed with PE. HIV positivity was not shown to increase the risk of thrombosis 

when assessing the general study population. 

There were only 15 women with medical co-morbid diseases in the study. This again shows 

that the existence of co-morbid medical conditions did not increase the risk to be investigated 

for PE as well as the actual diagnosis of PE. However, our study was of the convenience 

sample limited to those women admitted at the High Care setting. 

The measured median D-dimer was raised in all women with a VTE and those whom did not 

have the diagnosis. The presence of a clinical suspicion of a PE and a raised D-Dimer is an 

indication for PE investigation [23].  D-dimer results are significantly influenced by medical 

conditions, post-operative state and by pregnancy as it is a by-product of the blood clotting 

and breakdown process that can be measured [24].  

The value of CRP was higher in those treated for puerperal sepsis. Some serum biomarkers 

were collected as these may be deranged in patients with pre-eclampsia. Liver dysfunction 

and acute kidney injury was seen in those with severe features of pre-eclampsia. Seven 

(3.8%) women had a placenta abruption and 9 (5%) women had acute kidney injury in the 
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group diagnosed and due to complicated pre-eclampsia.  

All women in our study had a CXR done and the 6 women who were diagnosed with PE 

through CTPA had abnormal CXR reported. Only 1 woman who was diagnosed through the 

VQ scan had an abnormal CXR. All CXR investigations for those with DVT were normal. 

The diagnosis of PE in pregnancy and during the post-partum period poses a challenge. 

Recent clinical guidelines identify compression venous ultrasound as the best way to 

diagnose deep venous thrombosis in pregnancy and CTPA as the best way to diagnose 

pulmonary embolism in pregnancy [25]. There were 46 women that had CTPA and 135 VQ 

scan in our study. CTPA and VQ scan results reported negative features for PE in 40/46 

(86.9%) and 129/135 (95.5%) respectively.  

One woman died who was investigated for PE and had a confirmed PE on CTPA and post-

mortem. PE is a cause of death in 3.6%-10% (US and SA) Based on clinical suspicion, a 

large number of patients are likely going to be initiated on a therapeutic anticoagulation. 

However, imaging will only diagnose or confirm a few of those patients as having a PE. Most 

clinicians will opt to continue with treatment for PE and keep these patients in High Care 

setting because of the associated mortality with PE. We need to strike a balance between 

preventing deaths from PE and avoiding over diagnosis.   

 

Limitations of the study 

Due to the retrospective nature of the study, there was missing information from the file 

which affected the final results. These include missing information from the Antenatal cards. 

The poor filing system and difficulty in accessing hardcopy files resulted in the retrieval of 

fewer files than expected.  

 

Conclusion: 

Pulmonary embolism is a rare, but severe condition.  It is therefore important to diagnose and 

treat appropriately.  
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Diagnosis in women suspected of pulmonary embolism at CHBAH – a retrospective 

review. 

 

1. Background 

Introduction: 

Pregnancy is associated with physiologic and anatomical changes that can have a significant 

risk of thromboembolism. Pulmonary embolism (PE) is a life-threatening condition that 

continues to pose a challenge in the diagnosis process globally (1). It is in the top 10 of the 

maternal causes of death in South Africa (SA) and there is a concern with death from 

embolism reported at 3% between 2014 -2016 (2). 

 Thromboembolism is also associated with a high morbidity (1). Post thrombotic syndromes 

are one of the long term complications, patients who had recovered from deep vein 

thrombosis (DVT) still experience symptoms (3). 

The signs and symptoms are non-specific and often similar to pregnancy symptoms of 

swelling of legs, dyspnoea and tachycardia. It is often not the most favoured diagnosis with 

pneumonia, TB, HIV related lung disease and sepsis being part of the differential diagnosis 

(3). The use of clinical decision algorithms together with D-Dimer levels have shown 

different sensitivity and specificity in pregnant women making computed tomography 

pulmonary angiogram (CTPA’s) or Ventilation/Perfusion (VQ) scans the most reliable tests 

in pregnancy (4). 

The Wells score (see Appendix A) and Geneva score (see Appendix B)  are the commonly 

used probability tests which have been shown to be effective in non-pregnant women. These 

tests are clinical prediction rules that can be used to determine the pre-test probability of a 

diagnosis of pulmonary embolus, using risk factors and clinical features. These tests are not 

used to triage patients at Chris Hani Baragwanath Academic Hospital (CHBAH) obstetrics 

unit, making CTPA and VQ scan the tests most often used in women without a proven DVT. 

 CTPA and VQ scanning are the gold standard for making the diagnosis of a PE. CTPA is a 

diagnostic test that uses computed tomography angiography to obtain an image of the 

pulmonary vessels and the VQ scan is a nuclear medicine scan that uses radio-active material 

to examine ventilation and perfusion of the lungs (4). However, these two radiological tests 
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are best in non-pregnant patients. There are challenges with interpretation of these studies 

during pregnancy due to the physiological changes of pregnancy (5).These tests also pose a 

risk because of ionising radiation and the contrast media to the mother and the foetus (5). 

CHBAH is a tertiary hospital that delivers approximately 20 000 women/ year. Women are 

referred to this hospital from four midwife obstetrics unit (MOU’s), a district hospital and 

two regional hospitals. In this study we propose to assess the clinical parameters that are used 

to consider these tests and also to describe the findings and incidence of thromboembolism 

 

 Literature review 

1.1 Venous thromboembolism (VTE) 

DVT and PE are collectively referred to as VTE. The risk of VTE is considered higher during 

pregnancy and the puerperium (13). Deep vein thrombosis (DVT) accounts for most of the 

cases of pregnancy-associated VTE with two most common presenting symptoms of pain and 

swelling of the lower extremities (6). 

1.2 Pulmonary embolus 

Definition 

Pulmonary embolism is defined as a blood clot in the lung pulmonary arterial tree. 

The blood clot may develop in the leg, pelvic or arm veins, then breaks off from the 

vein wall travelling through the heart into the lung arteries (1). 

A massive PE is dangerous and is one that can cause haemodynamic instability. 

Epidemiology 

 The overall rate of VTE in and around pregnancy (including both pregnancy and the 

post-partum) is 107 per 100 000 per year (3).The prevalence of DVT in pregnant and 

post-partum women in Africa varies in between 448 per 100 000 per year and 380 per 

100 000 per year in 2003 respectively (7). It is higher in patients in the intensive care 

unit and those diagnosed with Tuberculosis. Pulmonary embolism has its prevalence 

at 1.4% in one study that reviewed the prevalence of pulmonary embolus in pregnant 

and post-partum women (7). 
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PE during pregnancy, intra-partum and in the post-partum is among the leading 

causes of maternal morbidity and mortality globally but not in South Africa (SA) (8). 

Some studies have shown similar risks in the different trimesters and other have 

shown an increase in the third trimester and post-partum, and with an increase further 

post-partum (11.9 fold) (3). 

Sultan et al reported an absolute rate of VTE roughly similar in the first, second 

trimester and the late post-partum period with incidence rate of 30, 40 and 35 per 100 

000 per year respectively (3). The rate of VTE was higher in the third trimester and 

peaked in the early post-partum of 6.1 fold and 22 fold increase in risk respectively 

(3).   

Embolism as a direct cause of death accounted for more deaths than its global average 

in southeastern Asia (12.1%) and eastern Asia (11.5%) (8).The rate of maternal 

causes of deaths from embolism reported in the different triennial reports of the 

confidential inquiry into maternal deaths of SA was 1.9% (2002-2004), 1.9% (2008-

2010), 2.3% (2012-2013) and 3% (2014-2015) (9-12).Reflecting a significant rise in 

death from embolism in SA. 

Risk factors 

The most important individual risk factors for VTE in pregnancy are personal history 

of thrombosis and the presence of a thrombophilia (13). The risk of recurrent VTE is 

increased in pregnancy and about close to a quarter of all cases of VTE in pregnancy 

are recurrent events (13). The risk of VTE is higher in pregnancy and the risk factors 

within a pregnancy are previous VTE, thrombophilia, autoimmune disease, 

malignancy, immobility, surgery, age and obesity (14). Caesarean delivery had a 

fourfold risk of VTE than following vaginal delivery (15). Caesarean delivery, 

particularly when complicated by post-delivery haemorrhage or infection, as well as 

any of the medical factors complicating pregnancy such as obesity, hypertension, 

autoimmune disease, heart disease, sickle cell disease and preeclampsia increase risk 

of VTE especially PE post-partum (13). Pre-pregnancy, antenatal and post-partum 

risk assessment is key. 

Pathophysiology 
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Venous stasis, vascular injury and hypercoagulable states (Virchow triad) are all 

responsible for the increased risk of VTE in pregnancy. Venous stasis due to pressure 

on the inferior vena cava increased secondary to the mechanical interference by the 

gravid uterus. This interference is greatest in the supine position. Vascular injury from 

medical conditions or any other risk factor of vasculopathy are added risks (16). 

Changes in the normal functioning of the coagulation system, with fibrinogen, Factor 

VII, Factor VIII, Factor X and Von Willebrand factor are increased in pregnancy. 

There are no changes in procoagulants Factor II, Factor V and Factor IX and in 

anticoagulants Protein C and Anti-thrombin. There appears to be a decrease in 

anticoagulant Protein S (16). Inherited thrombophilia’s also contribute to the 

development of VTE in pregnancy (17). 

Human immunodeficiency virus (HIV) infection has been recognised as a pro-

thrombotic condition (18).The use of protease inhibitors has been associated with 

thrombosis in how it interferes with hepatic metabolism, association with 

lipodystrophy and the HIV-positive patients with fat redistribution (19). 

 

Clinical features 

The clinical features associated with thromboembolism evaluation of suspected PE in 

pregnancy include shortness of breath, pleuritic chest pain, hypoxemia, tachycardia, 

leg swelling and to a lesser extent haemoptysis, syncope, cough, unexplained 

hypotension and may present with any type of chest pain or discomfort (20).  

Diagnosis 

Previously there has been challenges with research in diagnostic evaluation of 

pregnant women with suspected PE. In 2018 a prospective study was done to validate 

a diagnostic strategy in pregnant women suspected of PE. This diagnostic strategy 

based on assessment of clinical probability, D-dimer measurement, compression 

ultrasound and CTPA can safely rule out PE (30).  

The diagnostic workup for suspected PE starts with an evaluation for peripheral DVT.  

Diagnosis of DVT is done by performing bilateral venous compression ultrasound of 

lower extremities. A venogram may be done if the ultrasound results are unclear. This 

radiological investigation uses an injection of a contrast-dye and fluoroscopy to take 
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pictures of the leg veins. It is not recommended in pregnancy due to contrast usage 

(20). 

It is recommended that a chest x-ray (CXR) as the first radiation-associated procedure 

in the imaging work-up in pregnancy is done (20). It is not useful in the diagnosis of 

pulmonary embolism but useful in excluding other causes such as pneumonia, 

pulmonary oedema and pneumothorax (4).An enlarged pulmonary artery, regional 

oligaemia and in patients with pulmonary infarction, a peripherally located wedge-

shaped opacity may be seen. The sensitivity and positive predictive values of these 

features on CXR is quite low (4). 

The most frequent abnormalities on ECG consistent with acute PE are sinus 

tachycardia, S1Q3T3 pattern, right bundle branch block and T wave inversion in 

precordial leads (21). 

Royal college of obstetricians and gynaecology (RCOG) recommend that in a normal 

CXR, a VQ scan should be the next imaging test rather than CTPA. When CXR is 

abnormal a CTPA should be done as it may diagnose other lung pathologies (20). 

Alternative or repeat testing should be carried out where VQ scan or CTPA is normal 

but clinical suspicion of PE remains.  In patients with a non-diagnostic VQ scan in 

whom a decision is made to further investigate, a CTPA is recommended (20). 

1.3 Investigations with pre-test probability assessment 

Pre-test probability tools in the general population are used to determine the likelihood 

of a PE. Wells and Geneva scores are the commonly used probability tests which have 

been shown to be effective in non-pregnant women (22). These tests are clinical 

prediction rules that can be used to determine the pre-test probability of a diagnosis of 

pulmonary embolus using risk factors and clinical features. These tests can then further 

guide the diagnostic approach toward imaging or D-dimer testing (22). These existing 

rules do not consider pregnancy and pregnancy related risk factors. 

1.4 Role of D-dimers and compression duplex ultrasound  

D-dimer is a fibrin degrading product that is detected in the blood following blood clot 

degradation.  

In pregnancy and post-partum 
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In pregnancy a progressive rise in D-dimer levels with advancing gestation is noted 

with levels becoming high abnormal at term and in the postnatal period (23). D-dimer 

testing should be performed with caution in the investigation of acute VTE in 

pregnancy (23). It may not be used to rule out PE but the greatest advantage to its 

characteristics are its negative predictive value as a diagnostic testing tool (24). 

The American Thoracic Society and the Society of Thoracic Radiology (ATS/STR) 

recommend bilateral venous compression ultrasound of the lower extremities only in 

patients presenting with signs and symptoms of DVT, but recommend proceeding to 

imaging of the chest in all other patients (20). 

1.5. CTPA 

The guidelines from the ATS/STR recommend using CTPA only in patients and those 

pregnant with no signs or symptoms of DVT or with an abnormal CXR (20). 

The CTPA is readily available during both in and after hour services, minimally 

invasive and fast. It can reveal other possible causes of the symptoms and signs (4). 

CTPA is either positive/diagnostic, negative/non-diagnostic and/or 

inconclusive/indeterminate. CTPA has high sensitivity and specificity demonstrating 

83% and 96% respectively using clinical prediction rules (4). 

 

VQ scan after an indeterminate CTPA 

There is little literature pertaining to VQ scans performed after indeterminate CTPA 

(25).There is very low incidence of PE diagnosed on VQ imaging after a suboptimal 

CTPA, most suboptimal CTPA may rule out central PE (26).  

 

1.6 Ventilation/Perfusion scan 

The likelihood of detecting PE by VQ scan in pregnant women is reported similar to 

that in non-pregnant, age- and sex-matched patients (5).The VQ scan is preferred 

particularly in renal failure, contrast material allergies, young women and patients 

who cannot fit in the CT scanner. Cost and availability of the machine may be an 

issue for certain institutions. They are interpreted along with a correlative chest 

radiograph performed within 12-24 hours (4). 
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A peripheral wedge-shaped perfusion defect in a lobar, segmental or sub-segmental 

distribution without a corresponding ventilation defect raises the concern for the 

presence of PE. 

CTPA after intermediate probability VQ scan 

Any decision made to proceed to CTPA in patients with an intermediate probability 

VQ scan should be made with a clear understanding that CTPA has limited accuracy 

in the diagnosis of PE outside the central pulmonary arteries and their branches (27). 

However with improved technological developments, CTPA may improve with time 

and guidelines may change (27). Extensive research into comparison of CTPA versus 

VQ scanning show that both have equivalent clinical negative predictive value ( 99% 

CTPA; 100% for VQ scan) and image quality in the care of pregnant patients (25).  

1.7 Exposure to ionising radiation and contrast agents 

The technologic advances in CT scan have had a dramatic impact on the diagnosis 

and management of almost all patients with complex thoracic and cardio-pulmonary 

disease, including pulmonary thromboembolism (28). 

CTPA delivers a minimum of radiation dose of 2.0 rad (20 mGy) to the breasts of an 

average-sized woman. The potential latent carcinogenic effects of such radiation 

exposure at this time remains unknown (28). 

Foetal exposure to ionizing radiation is demonstrated to be lower with CTPA 

compared to the VQ scan whilst maternal exposure is higher with CTPA when 

compared to VQ scan (5). 

The radiologist and the clinicians need to work together to develop better selection 

criteria of patients for CTPA. Reduce the radiation exposure of patients and shield the 

eyes, thyroid gland, and female breasts whenever possible (28). 

Foetal exposure to iodinated contrast medium and any associated iodide is likely to be 

short-lived. Depression of foetal thyroid function is the most important potential 

harmful effect (29). 

2. The research problem 

CHBAH is a tertiary hospital with a seven bedded High care area (HCA). There were no 

deaths due to VTE in the last three years. VTE is often one of the conditions that are 
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considered in the differential diagnosis of many of these women. The caesarean section rate 

has increased from 35% in 2011 to 45% in 2019 reflecting the fact that the number of high 

risk women has increased.  Overall obesity and diabetes, two other risk factors for VTE has 

also increased in the population that is served at CHBAH. The number of radiological 

examinations to exclude PE has increased over the past few years, with at least one VQ scan 

or CTPA being requested every week  

This study was developed to describe these women being investigated. Findings from the 

study will help with understanding data, which could mean that policies need to be reviewed 

with the current work-up strategies.  

The first step is to evaluate the current data that we have. This will open up further research 

into the work up, diagnosis and management of PE at CHBAH. Audit information is very 

important for the obstetrician and gynaecologist, radiologist, medical and critical care teams. 

3. The main objective. 

The aim is to describe the clinical factors and investigations in pregnant or postpartum 

women who were suspected of having a PE who were admitted to the department of 

Obstetrics, CHBAH in July 2018 to June 2019.  

Specific Objectives 

• To describe the socio-demographic and clinical factors in these women 

• To determine the prevalence  of PE  

• To identify the clinical reasons for performing a VQ scan or a CTPA 

• To describe the findings of the VQ scan and the CTPA. 

 

4. Methodology 

4.1. Setting 

The study will take place at CHBAH in the Department of Obstetrics &Gynaecology. It is a 

tertiary academic hospital in Soweto, Johannesburg which performs approximately 23 000 

deliveries a year.  The hospital is a referral hospital for 56 local clinics, 7 MOU’s and 1 

district hospital. It is also a referral hospital for 2 regional hospitals in Gauteng and 2 in the 

North West province.  

4.2 Study population 
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All women who are pregnant or who have had a pregnancy in the last 42 days that have had a 

CTPA or a VQ scan. 

4.3 Sample size 

All patients investigated at the radiology department from 01 July 2018 – 30 June 2019. This 

is a descriptive study and a sample size was therefore not calculated. The researchers are a 

expecting a number of 50 patients. 

4.4 Study design 

Cross-sectional retrospective study. 

Data management: 

4.5 Data collection 

The registers in the Department of radiology and the Maternity HCA will be used to identify 

women who have had any of these tests from 01 July 2018- 30 June 2019. The maternity 

records will then be requested from the records Department. The demographics, pregnancy 

related factors and reasons for the investigation will be recorded. The final diagnosis for the 

woman’s signs and symptoms will be recorded (eg pneumonia, pregnancy related sepsis, etc). 

The original CTPA/VQ scan will be used to extract information on the tests. There is a list 

kept by the administrative team in the radiology department where and all monthly requests 

are recorded. The list is categorised into each department the request had been sent from. 

Variables that will be extracted: age, parity, weight, height, MUAC, history of smoking, HIV 

(including CD4 and ART use), booking haemoglobin, blood group, trimester that the test was 

performed, D-Dimer, final diagnosis, reason for investigation, co-morbidities, blood loss at 

delivery and some biochemical work up.  

All reports and findings of the CTPA and VQ scan were reported in the final report by a 

radiologist.  

Data sheet include in Appendix C. 

4.6 Data analysis 

Data will be recorded on a data sheet, then put into an Excel Spreadsheet. The data 

will be exported to Strata version 14.2 for analysis. All categorical variables will be 

described using frequencies and percentages. All continuous variables will be 
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described using means (and SD) and medians (and IQR with ranges) 

 

4.7 Limitations 

•  Missing information from the file. 

• Lost files 

 

5. Ethics 

 

Access permission from the clinical departments – Obstetrics & Gynaecology and 

Radiology will be obtained.   Permission from the CEO of CHBAH will be obtained. 

An application to the Human Research Ethics Committee (HREC) of The University 

of the Witwatersrand will be made. All patients participating in the study will be 

given a study number to ensure anonymity of data and all data will be stored 

electronically, with a key or code available only to the primary researcher. The patient 

hospital number will be recorded because we have to obtain records from different 

departments. This will be kept separately in a secure place.  

6. Funding 

The study will not need funding. The cost of printing and the use of the computer will 

be borne by the researcher 

7. Permission from institution 

Permission will be sought from the chief executive officer (CEO) of CHBAH to 

conduct the study at CHBAH. 

8. Timeline 

a. Ethics application will be made on 25 October 2019  

b. Participants will be recruited and data collected over a four month period 

between 01 November 2019 – 29 February 2020 

c. Data analysis will be performed over 01 March 2020 – 30 April 2020 

d. The write up will be done from 01 May 2020 –  31 August 2020 
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9. Intention to disseminate 

A copy of the write-up will be disseminated to the College of Obstetrics and 

Gynaecology of South Africa and a copy will be submitted to The University of the 

Witwatersrand. There is also an intention to submit the research to publish in medical 

journals and for presentation at academic meetings. 

10. Conflict of interest 

There are no conflicts of interest 
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Appendix A – Wells score 

PREDICTOR SCORE 

Clinical signs and symptoms of 

DVT(minimum of leg swelling and pain with 

palpation of deep veins) 

+3 

An alternative diagnosis is less likely than PE +3 

Heart rate greater then 100 +1.5 

Immobilization at least 3 days and surgery in 

the previous 4 weeks 

+1.5 

Previous PE/DVT +1.5 

Haemoptysis +1 

Malignancy +1 

TOTAL /12.5 

 

RISK OF PE ASSOCIATED SCORE 

Low (3% risk of PE) <2 

Moderate (28%) 2 – 6  

High (78%) >6  

 

RISK OF PE ASSOCIATED SCORE 

Unlikely (5.1- 7.8%) rate of PE <4 

Likely ( approx. 40%) >4 
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Simple Clinical Model to Categorize Patients Probability of Pulmonary Embolism-Increasing 
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Appendix B – Geneva score 

VARIABLE REVISED GENEVA SIMPLIFIED REVISED 

GENEVA 

Age > 65 1 1 

Previous DVT\PE 3 1 

Recent surgery or fracture 

(<4/52) 

2 1 

Active malignancy 2 1 

Unilateral lower limb pain 3 1 

Haemoptysis 2 1 

Pain on lower limb deep vein 

palpation or unilateral 

oedema 

4 1 

Pulse 

75 – 94 beats per minute 

>95 beats per minute 

 

3 

5 

 

1 

2 

 

*In the revised Geneva score patients are divided into three risk groups: 

• Patients scoring 0 to 3 are considered low risk 

• Patients scoring 4 to 10 are considered moderate risk 

• Patients scoring 11 to 25 are at high risk of PE 

**In the simplified revised Geneva score patients are divided into: 

• Patients scoring 0 to 2 are low risk (or PE unlikely) 

• Patients scoring3 and more are high risk (or PE likely) 
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*Le Gal G, Righini M, Roy PM, et al. Prediction of pulmonary embolism in the 

emergency department: the revised Geneva score. Annals of Internal Medicine. 

2006; 144(3):165-171. 

**Klok FA, Mos, ICM, Nijkeuter M et al: Simplification of the Revised Geneva 

Score for Assessing Clinical Probability of Pulmonary Embolism. Arch Intern Med. 

2008;168(19):2131-2136 

 

Appendix C – Data Sheet 

Allocated Study number   

  

 

Demographics data 

 

Age ……………. 

Gravidity………………            Parity: Before current pregnancy………….. 

     Post-partum………….. 

Gestational age: At event…….......... 

   At delivery………….  

Referral status: Home/ Clinic/ Hospital 

Booked/ Unbooked 

Rhesus………………         RPR…………………               HIV: Positive/ Negative/ 

Unknown 

                If positive:  

ARVs………………………………………………………………. 

       CD4 count………….     VL………… 

Hb: Booking…………..    Weight: ………….  

Height……………      BMI……….. 
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At event………………    Problem list: 

………………………………….. 

                ………………………………….. 

                …………………………………..  

 

 

Past and present history data 

Past obstetrics history 

Year  Gestation  Mode of delivery: CS/ 

NVD 

Outcome: Alive/ Misc/Stillbirth/ 

ENND 

    

    

    

    

    

    

 

Past medical 

history…………………………………………………………………………………………

……………………………………… 

Past surgical 

History…………………………………………………………………………………………

……………………………………… 

Smoking: Yes/ No/ Not specified 

Alcohol: Yes/ No/ Not specified 

Family History……………………………………………………….. 
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Current obstetrics co-

morbidity………………………………………………………………………………………

…………………………… 

Pregnancy: Singleton/ Twins 

Other 

complications…………………………………………………………………………………

……………………………………………… 

Presenting features data 

 

Symptomatic/ Asymptomatic  

If symptomatic: Shortness of breathe 

  Coughing and or Hemoptysis 

  Chest pain 

  Collapse 

  Leg swelling 

 

 Other……………………………………………………………………………………

…………………… 

Heart rate: At booking…………………….. 

       At event…………………….. 

Blood pressure: At Booking……………………….. 

  At event:…………………… 

  

Respiratory rate: ………………… 

Oxygen saturation:……………………….. 

Temperature: ………………            
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Chest: Normal/ Abnormal  

 Where Abnormal 

specify…………………………………………………………………………………………

……………….. 

CVS: Normal/ Abnormal  

 Where Abnormal 

specify…………………………………………………………………………………………

……………….. 

DVT signs: Present/ Not present 

Diagnostic data 

 

D-dimer: Actual value………………….. 

    Not done 

Hb……      Urea…….      Cr……..       AST…….          ALT…….. 

Chest X-ray: Normal/ Abnormal  

 Where Abnormal 

specify…………………………………………………………………………………………

……………….. 

ECG: Normal/ Abnormal  

 Where Abnormal 

specify…………………………………………………………………………………………

……………….. 

CTPA done: Non-diagnostic/ Negative 

        Diagnostic/ Positive 

        Indeterminate  

VQ scan if done: High probability 

   Low probability 
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   Indeterminate probability 

Delivery data 

 

Mode of delivery: NVD/ CS 

Estimated blood loss……………….. 

Outcome: Alive/ Stillbirth/ ENND 

Number of days post-partum…………… 

 

Final outcome of patient  

 

Discharged/ Death 
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APPENDIX C: Letter of approval from CHBAH CEO 
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APPENDIX D: Letter of approval from Nuclear medicine and CT scan department  
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APPENDIX E: Plagiarism declaration  

Plagiarism declaration for written work 

 

I……………………….. student number………………….. as a postgraduate student 

registered for a MMed at the University of the Witwatersrand declare the following: 

- I am aware that plagiarism is the use of someone else’s work without their permission 

and or without acknowledging the original source. 

- I am aware plagiarism is wrong. 

- I confirm that this written work is my own work except where I have stated otherwise. 

- I have followed the required conventions in referencing the thoughts and ideas of 

others. 

- I understand that the University of the Witwatersrand may take disciplinary action 
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APPENDIX F: SOUTH AFRICAN JOURNAL OF OBSTETRICS AND 

GYNAECOLOGY GUIDLEINES 

 

Author Guidelines 

Author Guidelines 

Please view the Author Tutorial for guidance on how to submit on Editorial Manager. 

To submit a manuscript, please proceed to the SAJOG Editorial Manager website: 

http://www.editorialmanager.com/sajog 

 

To access and submit an article already in production, please see the guidelines here. 

Author Guidelines 

Please take the time to familiarise yourself with the policies and processes below. If you still 

have any questions, please do not hesitate to ask our editorial staff (tel.: +27 (0)21 532 1281, 

email: submissions@samedical.org). 

 

Article Processing Charges 

All articles published in the South African Journal of Obstetrics & Gynaecology are open 

access and freely available online upon publication. This is made possible by applying a 

business model to offset the costs of peer review management, copyediting, design and 

production, by charging an article-processing charge (APC) of R2 729.50 (ex vat) for short 

articles and R5 459 (ex vat) for full-length articles published. The charge applies only to 

articles submitted after 1 Jan 2020. The APC is standard and does not vary based on length, 

colour, figures, or other elements. 

When submitting a Research article to the SAJOG, the submitting author must agree to pay 

the APC should the article be accepted for publication. The APC is payable when your 

manuscript is editorially accepted and before production commences for publication. The 

submitting author will be notified that payment is due and given details on the available 

methods of payment. Prompt payment is advised; the article will not enter production until 
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payment is received. 

Queries can be directed to claudian@samedical.org 

Authorship 

Named authors must consent to publication. Authorship should be based on: (i) substantial 

contribution to conceptualisation, design, analysis and interpretation of data; (ii) drafting or 

critical revision of important scientific content; or (iii) approval of the version to be 

published. These conditions must all be met for an individual to be included as an author 

(uniform requirements for manuscripts submitted to biomedical journals; refer to 

www.icmje.org) 

If authors’ names are added or deleted after submission of an article, or the order of the 

names is changed, all authors must agree to this in writing. 

Please note that co-authors will be requested to verify their contribution upon submission. 

Non-verification may lead to delays in the processing of submissions. 

Conflicts of interest 

Conflicts of interest can derive from any kind of relationship or association that may 

influence authors’ or reviewers’ opinions about the subject matter of a paper. The existence 

of a conflict – whether actual, perceived or potential – does not preclude publication of an 

article. However, we aim to ensure that, in such cases, readers have all the information they 

need to enable them to make an informed assessment about a publication’s message and 

conclusions. We require that both authors and reviewers declare all sources of support for 

their research, any personal or financial relationships (including honoraria, speaking fees, 

gifts received, etc) with relevant individuals or organisations connected to the topic of the 

paper, and any association with a product or subject that may constitute a real, perceived or 

potential conflict of interest. If you are unsure whether a specific relationship constitutes a 

conflict, please contact the editorial team for advice. If a conflict remains undisclosed and is 

later brought to the attention of the editorial team, it will be considered a serious issue 

prompting an investigation with the possibility of retraction. 

Research ethics committee approval 

Authors must provide evidence of Research Ethics Committee approval of the research where 

relevant. Ensure the correct, full ethics committee name and reference number is included in 

the manuscript. 

If the study was carried out using data from provincial healthcare facilities or required active 
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data collection through facility visits or staff interviews, approval should be sought from the 

relevant provincial authorities. For South African authors, please refer to the guidelines for 

submission to the National Health Research Database. Research involving human subjects 

must be conducted according to the principles outlined in the Declaration of Helsinki. Please 

refer to the National Department of Health’s guideline on Ethics in Health research: 

principles, processes and structures to ensure that the appropriate requirements for conducting 

research have been met, and that the HPCSA’s General Ethical Guidelines for Health 

Researchers have been adhered to. 

Protection of rights to privacy 

Research Participants 

Information that would enable identification of individual research participants should not be 

published in written descriptions, photographs, radiographs and pedigrees unless the 

information is essential for scientific purposes and the patient (or parent or guardian) has 

given informed written consent for publication and distribution. We further recommend that 

the published article is disseminated not only to the involved researchers but also to the 

patients/participants from whom the data was drawn. Refer to Protection of Research 

Participants. The signed consent form should be submitted with the manuscript to enable 

verification by the editorial team. 

Other individuals 

Any individual who is identifiable in an image must provide written agreement that the image 

may be used in that context in the SAJOG. 

Copyright notice 

Copyright remains in the Author’s name. The work is licensed under a Creative Commons 

Attribution - Noncommercial Works License. 

Material submitted for publication in the SAJOG is accepted provided it has not been 

published or submitted for publication elsewhere. Please inform the editorial team if the main 

findings of your paper have been presented at a conference and published in abstract form, to 

avoid copyright infringement. The SAJOG does not hold itself responsible for statements 

made by the authors. The corresponding author should also indicate if the research forms part 

of a postgraduate short report, dissertation or thesis. 

Previously published images 

If an image/figure has been previously published, permission to reproduce or alter it must be 
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obtained by the authors from the original publisher and the figure legend must give full credit 

to the original source. This credit should be accompanied by a letter indicating that 

permission to reproduce the image has been granted to the author/s. This letter should be 

uploaded as a supplementary file during submission. 

Privacy statement 

The SAJOG is committed to protecting the privacy of its website and submission system 

users. The names, personal particulars and email addresses entered on the website or 

submission system will not be made available to any third party without the user’s permission 

or due process. By registering to use the website or submission system, users consent to 

receive communication from the SAJOG or its publisher SAMA on matters relating to the 

journal or associated publications. Queries about privacy may be directed to 

publishing@samedical.org. 

Ethnic/race classification 

Use of racial or ethnicity classifications in research is fraught with problems. If you choose to 

use a research design that involves classification of participants based on race or ethnicity, or 

discuss issues with reference to such classifications, please ensure that you include a detailed 

rationale for doing so, ensure that the categories you describe are carefully defined, and that 

socioeconomic, cultural and lifestyle variables that may underlie perceived racial disparities 

are appropriately controlled for. Please also clearly specify whether race or ethnicity is 

classified as reported by the patient (self-identifying) or as perceived by the investigators. 

Please note that it is not appropriate to use self-reported or investigator-assigned racial or 

ethnic categories for genetic studies. 

Continuing Professional Development (CPD) 

SAJOG is an HPCSA-accredited service provider of CPD materials. Principal authors can 

earn up to 15 CPD continuing education units (CEUs) for publishing an article; co-authors 

are eligible to earn up to 5 CEUs; and reviewers of articles can earn 3 CEUs. Each month, 

SAJOG also publishes a CPD-accredited questionnaire relating to the academic content of the 

journal. Successful completion of the questionnaire with a pass rate of 70% will earn the 

reader 3 CEUs. Administration of our CPD programme is managed by Medical Practice 

Consulting. To complete questionnaires and obtain certificates, please visit MRP Consulting 

Manuscript preparation 

Preparing an article for anonymous review 
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To ensure a fair and unbiased review process, all submissions are to include an anonymised 

version of the manuscript. The exceptions to this requirement are Correspondence, Book 

reviews and Obituary submissions. 

Submitting a manuscript that needs additional blinding can slow down your review process, 

so please be sure to follow these simple guidelines as much as possible: 

• An anonymous version should not contain any author, affiliation or particular institutional 

details that will enable identification. 

• Please remove title page, acknowledgements, contact details, funding grants to a named 

person, and any running headers of author names. 

• Mask self-citations by referring to your own work in third person. 

General article format/layout 

Submitted manuscripts that are not in the correct format specified in these guidelines will be 

returned to the author(s) for correction prior to being sent for review, which will delay 

publication. 

General: 

• Manuscripts must be written in UK English (this includes spelling). 

• The manuscript must be in Microsoft Word or RTF document format. Text must be 1.5 line 

spaced, in 12-point Times New Roman font, and contain no unnecessary formatting (such as 

text in boxes). Pages and lines should be numbered consecutively. 

• Please make your article concise, even if it is below the word limit. 

• Qualifications, full affiliation (department, school/faculty, institution, city, country) and 

contact details of ALL authors must be provided in the manuscript and in the online 

submission process. 

• Abbreviations should be spelt out when first used and thereafter used consistently, e.g. 

'intravenous (IV)' or 'Department of Health (DoH)'. 

• Numbers should be written as grouped per thousand-units, i.e. 4 000, 22 160. 

• Quotes should be placed in single quotation marks: i.e. The respondent stated: '...' 

• Round brackets (parentheses) should be used, as opposed to square brackets, which are 

reserved for denoting concentrations or insertions in direct quotes. 

If you wish material to be in a box, simply indicate this in the text. You may use the table 

format –this is the only exception. Please DO NOT use fill, format lines and so on. 
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SAJOG is a general specialist obstetrics and gynaecology journal, therefore for articles 

involving genetics, it is the responsibility of authors to apply the following: 

- Please ensure that all genes are in italics, and proteins/enzymes/hormones are not. 

- Ensure that all genes are presented in the correct case e.g. TP53 not Tp53. 

** NB: Copyeditors cannot be expected to pick up and correct errors with respect to the 

above, although they will raise queries where concerned. 

- Define all genes, proteins and related shorthand terms at first mention, e.g. ‘188del11’ can 

be glossed as ‘an 11 bp deletion at nucleotide 188.’ 

- Use the latest approved gene or protein symbol as appropriate: 

o Human Gene Mapping Workshop (HGMW): genetic notations and symbols 

o HUGO Gene Nomenclature Committee: approved gene symbols and nomenclature 

o OMIM: Online Mendelian Inheritance in Man (MIM) nomenclature and instructions 

o Bennet et al. Standardized human pedigree nomenclature: Update and assessment of the 

recommendations of the National Society of Genetic Counsellors. J Genet Counsel 2008; 

17:424-433: standard human pedigree nomenclature. 

 

Preparation notes by article type 

Research 

Guideline word limit: 3 000 words (excluding abstract and bibliography) 

Research articles describe the background, methods, results and conclusions of an original 

research study. The article should contain the following sections: introduction, methods, 

results, discussion and conclusion, and should include a structured abstract (see below). The 

introduction should be concise – no more than three paragraphs – on the background to the 

research question and must include references to other relevant published studies that clearly 

lay out the rationale for conducting the study. Some common reasons for conducting a study 

are to fill a gap in the literature, a logical extension of previous work, or to answer an 

important question. If other papers related to the same study have been published previously, 

please make sure to refer to them specifically. Describe the study methods in as much detail 

as possible so that others would be able to replicate the study should they need to. Where 

appropriate, sample size calculations should be included to demonstrate that the study is not 

underpowered. Results should describe the study sample as well as the findings from the 

study itself, but all interpretation of findings must be kept in the discussion section. The 

conclusion should briefly summarise the main message of the paper and provide 
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recommendations for further study. 

• May include up to 6 illustrations or tables. 

• A max of 20 - 25references 

Structured abstract 

• This should be no more than 250words, with the following recommended headings: 

o Background: why the study is being done and how it relates to other published work. 

o Objectives: what the study intends to find out 

o Methods: must include study design, number of participants, description of the research 

tools/instruments, any specific analyses that were done on the data. 

o Results: first sentence must be brief population and sample description; outline the results 

according to the methods described. Primary outcomes must be described first, even if they 

are not the most significant findings of the study. 

o Conclusion: must be supported by the data, include recommendations for further 

study/actions. 

• Please ensure that the structured abstract is complete, accurate and clear and has been 

approved by all authors. It should be able to be intelligible to the reader without referral to the 

main body of the article. 

• Do not include any references in the abstracts. 

Here is an example of a good abstract. 

Scientific letters/short reports 

These are shorter length, scholarly research articles of no more than 1500 words, and include 

case reports. 

Guideline word limit: 1 500 words 

• Abstract: Structured, of about 150 words, with the following recommended headings: 

Background, Objectives, Methods, Results, and Conclusion. 

• May include only one illustration or table 

• A maximum of 8 references 

Editorials 

Guideline word limit: 1 000 words 

These opinion or comment articles are usually commissioned but we are happy to consider 

and peer review unsolicited editorials. Editorials should be accessible and interesting to 

readers without specialist knowledge of the subject under discussion and should have an 
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element of topicality (why is a comment on this issue relevant now?) There should be a clear 

message to the piece, supported by evidence. 

Please make clear the type of evidence that supports each key statement, e.g.: 

• expert opinion 

• personal clinical experience 

• observational studies 

• trials 

• systematic reviews. 

Review articles 

Review articles should always be discussed with the Editor prior to submission. 

Guideline word limit: 4 000 words 

These are welcome but should be either commissioned or discussed with the Editor before 

submission. A review article should provide a clear, up-to-date account of the topic and be 

aimed at non-specialist hospital doctors and general practitioners. They should be aligned to 

practice in South and/or sub-Saharan Africa and not a précis of reviews published in the 

international literature 

Please ensure that your article includes: 

• Abstract: unstructured, of about 100-150 words, explaining the review and why it is 

important 

• Methods: Outline the sources and selection methods, including search strategy and 

keywords used for identifying references from online bibliographic databases. Discuss the 

quality of evidence. 

• When writing: clarify the evidence you used for key statements and the strength of the 

evidence. Do not present statements or opinions without such evidence, or if you have to, say 

that there is little or no evidence and that this is opinion. Avoid specialist jargon and 

abbreviations and provide advice specific to southern Africa. 

• Personal details: Please supply your qualifications, position and affiliations and MP number 

(used for CPD points); address, telephone number and fax number, and your e-mail address; 

and a short personal profile (50 words) and a few words about your current fields of interest. 

Correspondence (Letters to the Editor) 

Guideline word limit: 400 words 

Letters to the editor should relate either to a paper or article published by the SAJOG or to a 
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topical issue of particular relevance to the journal’s readership 

• May include only one illustration or table 

• Must include a correspondence address. 

Obituaries 

Guideline word limit: 400 words 

Should be offered within the first year of the practitioner’s death and may be accompanied by 

a photograph. 

Illustrations/photos/scans 

• If illustrations submitted have been published elsewhere, the author(s) should provide 

evidence of consent to republication obtained from the copyright holder. 

• Figures must be numbered in Arabic numerals and referred to in the text e.g., '(Fig. 1)'. 

• Each figure must have a caption/legend: Fig. 1. Description (any abbreviations in full). 

• All images must be of high enough resolution/quality for print. 

• All illustrations (graphs, diagrams, charts, etc.) must be in PDF form. 

• Ensure all graph axes are labelled appropriately, with a heading/description and units (as 

necessary) indicated. Do not include decimal places if not necessary e.g., 0; 1.0; 2.0; 3.0; 4.0 

etc. 

• Each image must be attached individually as a 'supplementary file' upon submission (not 

solely embedded in the accompanying manuscript) and named Fig. 1, Fig. 2, etc. 

Tables 

• Tables should be constructed carefully and simply for intelligible data representation. 

Unnecessarily complicated tables are strongly discouraged. 

• Embed/include each table in the manuscript Word file - do not provide separately as 

supplementary files. 

• Number each table in Arabic numerals (Table 1, Table 2, etc.) consecutively as they are 

referred to in the text. 

• Tables must be cell-based (i.e. not constructed with text boxes or tabs) and editable. 

• Ensure each table has a concise title and column headings, and include units where 

necessary. 

• Footnotes must be indicated with consecutive use of the following symbols: * † ‡ § ¶ || then 

** †† ‡‡ etc. 
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Do not: Use [Enter] within a row to make ‘new rows’: 

 

Rather: 

Each row of data must have its own proper row: 

 

Do not: use separate columns for n and %: 

 

Rather: 

Combine into one column, n (%): 

 

Do not: have overlapping categories, e.g.: 

 

Rather: 

Use <> symbols or numbers that don’t overlap: 

References 

NB: Only complete, correctly formatted reference lists in Vancouver style will be accepted. If 

reference manager software is used, the reference list and citations in text are to be 

unformatted to plain text before submitting. 

• Authors must verify references from original sources. 

• Citations should be inserted in the text as superscript numbers between square brackets, e.g. 

These regulations are endorsed by the World Health Organization,[2] and others.[3,4-6] 

• All references should be listed at the end of the article in numerical order of appearance in 

the Vancouver style (not alphabetical order). 

• Approved abbreviations of journal titles must be used; see the List of Journals in Index 

Medicus. 

• Names and initials of all authors should be given; if there are more than six authors, the first 

three names should be given followed by et al. 

• Volume and issue numbers should be given. 

• First and last page, in full, should be given e.g.: 1215-1217 not 1215-17. 

• Wherever possible, references must be accompanied by a digital object identifier (DOI) 

link). Authors are encouraged to use the DOI lookup service offered by CrossRef: 

o On the Crossref homepage, paste the article title into the ‘Metadata search’ box. 

o Look for the correct, matching article in the list of results. 
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o Click Actions > Cite 

o Alongside 'url =' copy the URL between { }. 

o Provide as follows, e.g.: https://doi.org/10.7196/07294.937.98x 

Some examples: 

• Journal references: Price NC, Jacobs NN, Roberts DA, et al. Importance of asking about 

glaucoma. Stat Med 1998;289(1):350-355. http://dx.doi.org/10.1000/hgjr.182 

• Book references: Jeffcoate N. Principles of Gynaecology. 4th ed. London: Butterworth, 

1975:96-101. 

• Chapter/section in a book: Weinstein L, Swartz MN. Pathogenic Properties of Invading 

Microorganisms. In: Sodeman WA, Sodeman WA, eds. Pathologic Physiology: Mechanisms 

of Disease. Philadelphia: WB Saunders, 1974:457-472. 

• Internet references: World Health Organization. The World Health Report 2002 - Reducing 

Risks, Promoting Healthy Life. Geneva: WHO, 2002. http://www.who.int/whr/2002 

(accessed 16 January 2010). 

• Legal references 

• Government Gazettes: 

National Department of Health, South Africa. National Policy for Health Act, 1990 (Act No. 

116 of 1990). Free primary health care services. Government Gazette No. 17507:1514. 1996. 

In this example, 17507 is the Gazette Number. This is followed by :1514 - this is the notice 

number in this Gazette. 

• Provincial Gazettes: 

Gauteng Province, South Africa; Department of Agriculture, Conservation, Environment and 

Land Affairs. Publication of the Gauteng health care waste management draft regulations. 

Gauteng Provincial Gazette No. 373:3003, 2003. 

• Acts: 

South Africa. National Health Act No. 61 of 2003. 

• Regulations to an Act: 

South Africa. National Health Act of 2003. Regulations: Rendering of clinical forensic 

medicine services. Government Gazette No. 35099, 2012. (Published under Government 

Notice R176). 

• Bills: 

South Africa. Traditional Health Practitioners Bill, No. B66B-2003, 2006. 

• Green/white papers: 
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South Africa. Department of Health Green Paper: National Health Insurance in South Africa. 

2011. 

• Case law: 

Rex v Jopp and Another 1949 (4) SA 11 (N) 

Rex v Jopp and Another: Name of the parties concerned 

1949: Date of decision (or when the case was heard) 

(4): Volume number 

SA: SA Law Reports 

11: Page or section number 

(N): In this case Natal - where the case was heard. Similarly, (C) woud indicate Cape, (G) 

Gauteng, and so on. 

NOTE: no . after the v 

• Other references (e.g., reports) should follow the same format: Author(s). Title. Publisher 

place: Publisher name, year; pages. 

• Cited manuscripts that have been accepted but not yet published can be included as 

references followed by '(in press)'. 

• Unpublished observations and personal communications in the text must not appear in the 

reference list. The full name of the source person must be provided for personal 

communications e.g., '... (Prof. Michael Jones, personal communication)'. 

From submission to acceptance 

Submission and peer-review 

To submit an article: 

• Please ensure that you have prepared your manuscript in line with the SAJOG requirements. 

• All submissions should be submitted via Editorial Manager 

• The following are required for your submission to be complete: 

o Anonymous manuscript (unless otherwise stated) 

o Author Agreement form 

o Manuscript 

o Any supplementary files: figures, datasets, patient consent form, permissions for published 

images, etc. 

• Once the submission has been successfully processed on Editorial Manager, it will undergo 

a technical check by the Editorial Office before it will be assigned to an editor who will 
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handle the review process. If the author guidelines have not been appropriately followed, the 

manuscript may be sent back to the author for correcting. 

Peer Review Process 

All manuscripts are reviewed initially by the Editor-in-Chief and only those that meet the 

scientific and editorial standards of the journal and fit within the aims and scope of the 

journal, will be sent for external peer review. Each manuscript is reviewed by two reviewers 

selected on the basis of their expertise in the field. A double-blind review process is followed 

at SAJOG. 

Authors are expected to receive feedback from reviewers and an editorial decision within 

approximately 6 weeks of submission. The time period of the entire review process may vary 

however depending upon the quality of the manuscript submitted, reviewers’ responses and 

the time taken by the authors to submit the revised manuscript. 

Manuscripts from review may be accepted, rejected or returned to the author for revision or 

resubmission for review. Authors will be directed to submit revised manuscripts within two 

months of receiving the editor’s decision and are requested to submit a point by point 

response to the reviewers’ comments. Manuscripts which authors are requested to revise and 

resubmit will be sent for a second round of peer review, often to the original set of reviewers. 

All final decisions on a manuscript are at the Editor's discretion 

Production process 

The following process should usually take between 4 - 6 weeks: 

1. An accepted manuscript is passed to a Managing Editor to assign to a copyeditor (CE). 

2. The CE copyedits in Word, working on house style, format, spelling/grammar/punctuation, 

sense and consistency, and preparation for typesetting. 

3. If the CE has an author queries, he/she will contact the corresponding author and send 

them the copyedited Word doc, asking them to solve the queries by means of track changes 

or comment boxes. 

4. The authors are typically asked to respond within 1-3 days. Any comments/changes must 

be clearly indicated e.g., by means of track changes. Do not work in the original manuscript - 

work in the copyedited file sent to you and make your changes clear. 

5. The CE will finalise the article and then it will be typeset. 

6. Once typeset, the CE will send a PDF of the file to the authors to complete their final 

check, while simultaneously sending to the 2nd-eye proofreader. 

7. The authors are typically asked to complete their final check and sign-off within 1-2 days. 
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No major additional changes can be accommodated at this point. 

8. The CE implements the authors’ and proofreader’s mark-ups, finalises the file, and 

prepares it for the upcoming issue. 

Changing contact details or authorship 

Please notify the Editorial Department of any contact detail changes, including email, to 

facilitate communication. 

Errata and retractions 

Errata 

Should you become aware of an error or inaccuracy in yours or someone else’s contribution 

after it has been published, please inform us as soon as possible via an email to 

publishing@samedical.org,including the following details: 

• Journal, volume and issue in which published 

• Article title and authors 

• Description of error and details of where it appears in the published article 

• Full detail of proposed correction and rationale 

We will investigate the issue and provide feedback. If appropriate, we will correct the web 

version immediately, and will publish an erratum in the next issue. All investigations will be 

conducted in accordance with guidelines provided by the Committee on Publication Ethics 

(COPE). 

Retractions 

Retraction of an article is the prerogative of either the original authors or the editorial team of 

SAMA. Should you wish to withdraw your article before publication, we need a signed 

statement from all the authors. 

Should you wish to retract your published article, all authors have to agree in writing before 

publication of the retraction. 

Send an email to publishing@samedical.orgincluding the following details: 

• Journal, volume and issue to which article was submitted/in which article was published 

• Article title and authors 

• Description of reason for withdrawal/retraction. 

We will make a decision on a case-by-case basis upon review by the editorial committee in 

line with international best practices. Comprehensive feedback will be communicated with 
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the authors with regard to the process. In case where there is any suspected fraud or 

professional misconduct, we will follow due process as recommended by the Committee on 

Publication Ethics (COPE), and in liaison with any relevant institutions. 

When a retraction is published, it will be linked to the original article. 

 

Submission Preparation Checklist 

As part of the submission process, authors are required to check off their submission's 

compliance with all of the following items, and submissions may be returned to authors that 

do not adhere to these guidelines. 

Named authors consent to publication and meet the requirements of authorship as set out by 

the journal. 

The submission has not been previously published, nor is it before another journal for 

consideration. 

The text complies with the stylistic and bibliographic requirements in Author Guidelines. 

The research was approved by a Research Ethics Committee (if applicable) 

The authors are aware of the page fee costs associated with their submission. Please 

see Author Guidelines for more information. 

  

Copyright Notice 

Copyright of published material remains in the Authors’ name. This allows authors to use 

their work for their own non-commercial purposes without seeking permission from the 

Publisher, subject to properly acknowledging the Journal as the original place of publication. 

Authors are free to copy, print and distribute their articles, in full or in part, for teaching 

activities, and to deposit or include their work in their own personal or institutional database 

or on-line website. Authors are requested to inform the Journal/Publishers of their 

desire/intention to include their work in a thesis or dissertation or to republish their work in 

any derivative form (but not for commercial use).  

http://www.sajog.org.za/index.php/sajog/about/submissions#authorGuidelines
http://www.sajog.org.za/index.php/sajog/about/submissions#authorGuidelines
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Material submitted for publication in the SAJOG is accepted provided it has not been 

published or submitted for publication elsewhere. Please inform the editorial team if the main 

findings of your paper have been presented at a conference and published in abstract form, to 

avoid copyright infringement. 

Privacy Statement 

The SAJOG is committed to protecting the privacy of the users of this journal website. The 

names, personal particulars and email addresses entered in this website will be used only for 

the stated purposes of this journal and will not be made available to third parties without the 

user’s permission or due process. Users consent to receive communication from 

the SAJOG for the stated purposes of the journal. Queries with regard to privacy may be 

directed to publishing@hmpg.co.za. 
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APPENDIX G: LETTER TO THE EDITOR 

Dr Siseko Gqola 

Department of Obstetrics and Gynaecology 

Charlotte Maxeke Johannesburg Academic Hospital & University of Witwatersrand 

7 Yolk Road  

Parktown 

Johannesburg 

2193 

 

Dr William Edridge 

Editor-In-Chief 

South African Journal of Obstetrics and Gynaecology 

31 March  2023 

 

Dear Dr Edridge 

We would like to submit an original research article titled “Diagnosis in women suspected 

of pulmonary embolism at Chris Hani Baragwanath Academic Hospital – A 

retrospective review” for consideration for publication in your journal, South African 

Journal of Obstetrics and Gynaecology. The article is authored by S Gqola (Primary 

investigator), Y  Adam, and  L Mbodi as co-authors. This study is part of the research 

undertaken in partial fulfilment of the conditions for the Master of Medicine. 
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The authors declare that this article is original and that no funding for this research and no 

known conflict of interest. 

Yours Sincerely, 

 

…………… 

Dr. S. Gqola,  


