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Abstract 

Background 

South Africa has an increasing caesarean delivery (CD) rate and as such anaesthesia for CD 

has become a fundamental skill for all levels of anaesthetists. The Essential Steps in the 

Management of Obstetric Emergencies (ESMOE) guidelines provide a framework for 

practitioners with specific focus on dosage in neuraxial anaesthesia, perioperative fluids and 

management of hypotension.  

Aims 

The aim of this study was to describe the current practices of anaesthesia for patients 

requiring CD, including the management practices of common complications, within the 

University of the Witwatersrand Department of Anaesthesiology. 

Methods 

A prospective, contextual and descriptive study design was followed using an anonymous, 

self-administered online questionnaire. Descriptive statistics were used to assess adherence to 

guidelines and comparison made between senior and junior anaesthetist’s practices.  

Results 

Junior anaesthetists performed significantly more CD anaesthetics per month and had more 

training in ESMOE guidelines compared to senior anaesthetists. Senior anaesthetists were 

more likely to use a higher dose of bupivacaine. Phenylephrine as a first line anti-hypotensive 

agent was used by 99.4% of participants. The considered safe minimum platelet count for 

spinal anaesthesia was 75 x 10^9/l by 61.3% of participants. A significant difference between 

junior and senior anaesthetists was found where senior anaesthetists were more likely to 

accept a lower platelet count. A sensory level post administration of spinal anaesthetic was 

assessed by all participants with 53.1% using an ice brick and 35.0% requesting the surgeon 

to pinch the patient.  

Conclusion 

In the Witwatersrand Department of Anaesthesiology anaesthetists do follow the ESMOE 

guidelines of clinical practice for CD. While there are some differences in practice 

approaches, these were found to be within internationally accepted practice. There would be a 

benefit of improved awareness of the ESMOE guidelines within the department as well as 

further training on the different approaches to CD anaesthesia. (299 Words) 
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Abstract 

Background 

South Africa has an increasing caesarean delivery (CD) rate and as such anaesthesia for CD 

has become a fundamental skill for all levels of anaesthetists. The Essential Steps in the 

Management of Obstetric Emergencies (ESMOE) guidelines provide a framework for 

practitioners with specific focus on dosage in neuraxial anaesthesia, perioperative fluids and 

management of hypotension.  

Aims 

The aim of this study was to describe the current practices of anaesthesia for patients 

requiring CD, including the management practices of common complications, within the 

University of the Witwatersrand Department of Anaesthesiology. 

Methods 

A prospective, contextual and descriptive study design was followed using an anonymous, 

self-administered online questionnaire. Descriptive statistics were used to assess adherence to 

guidelines and comparison made between senior and junior anaesthetist’s practices.  

Results 

Junior anaesthetists performed significantly more CD anaesthetics per month and had more 

training in ESMOE guidelines compared to senior anaesthetists. Senior anaesthetists were 

more likely to use a higher dose of bupivacaine. Phenylephrine as a first line anti-hypotensive 

agent was used by 99.4% of participants. The considered safe minimum platelet count for 

spinal anaesthesia was 75 x 10^9/l by 61.3% of participants. A significant difference between 

junior and senior anaesthetists was found where senior anaesthetists were more likely to 

accept a lower platelet count. A sensory level post administration of spinal anaesthetic was 

assessed by all participants with 53.1% using an ice brick and 35.0% requesting the surgeon 

to pinch the patient.  

Conclusion 

In the Witwatersrand Department of Anaesthesiology anaesthetists do follow the ESMOE 

guidelines of clinical practice for CD. While there are some differences in practice 

approaches, these were found to be within internationally accepted practice. There would be a 

benefit of improved awareness of the ESMOE guidelines within the department as well as 

further training on the different approaches to CD anaesthesia.  
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Introduction 

Anaesthesia for caesarean delivery (CD) is a fundamental skill for all South African 

anaesthetists. The most recent Saving Mothers report from 2017 – 2019 showed an average 

CD rate of  28.1%1 which has increased from the earlier reports with an average of 23.1% for 

2011 – 20132 and 25.7% for 2014 – 2016.3 With the increasing number of deliveries being 

performed, predominantly under spinal anaesthesia administered by junior practitioners, there 

is an increasing risk of anaesthesia-related complications.4 The CD rate at the University of 

the Witwatersrand (Wits) Academic hospitals is approximately 44% with an average of 460 

CD per month.  

 

Spinal anaesthesia for CD is perceived as a safe choice for junior practitioners to administer4 

as it avoids the risks of general anaesthesia (GA) for both the mother and the foetus.5, 6 There 

is still, however, a need for proficiency in converting to GA when a spinal anaesthetic fails or 

complications such as a high (total) spinal occur.7 The incidence of a partial or failed spinal is 

0.5% – 6%,8 however, a 2017 study by Alabi et al.9 established a partial or complete failure 

rate of 11.7% in the Eastern Cape; associated with obesity, bupivacaine dosage of 1.8 ml and 

more junior practitioners.  

 

The guidelines drafted by the South African Essential Steps in the Management of Obstetric 

Emergencies (ESMOE)10, 11 provide a framework for practitioners to follow for both spinal 

and general anaesthesia for CD, with a focus on clinicians working in district and regional 

hospitals, but are also suited to higher level facilities. The ESMOE guidelines10 cover several 

aspects of obstetric spinal anaesthesia such as preparation of the patient, specific spinal 

techniques, monitoring, post-delivery management and the recovery period.  

 

Fluid management is a key component of CD. No combination of fluid therapy has been 

identified to prevent the need for vasopressors when hypotension occurs,12 but a 500 ml 

colloid or 1000 ml crystalloid fluid bolus may be administered as a pre-load or co-load13 to 

reduce the requirement of vasopressors. The vasopressor recommended by ESMOE is 

phenylephrine.10 Intra-operative hypotension must be treated quickly to reduce complications 

including nausea and vomiting.10, 12 The use of ephedrine is limited to hypotension associated 

with a bradycardia.14 
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The platelet count at which the administration of a spinal anaesthetic may safely be 

performed is debateable.15, 16 Lower platelet counts increase the risk of the development of a 

spinal haematoma which may result in permanent neurological damage.15 The exact risk of 

serious complications in CD spinal anaesthesia is unknown but in 2014 D’Angelo et al.17 

reported a spinal haematoma incidence of 1 in 251 463 during the establishment of the 

Serious Complication Repository Project. It is considered safe to administer a spinal 

anaesthetic if the patient’s platelet count is greater than 100 x 10^9/l.15 In 2021, the Society 

for Obstetric Anaesthesia and Perinatology16 published a consensus statement that a platelet 

count of 70 x 10^9/l or more is likely to have a very low risk of spinal haematoma 

complications, provided normal coagulation function is present.  

 

Medication dosages in spinal anaesthesia for CD have a narrow safety range of 9 – 12 mg 

(1.8 – 2.4 ml) hyperbaric bupivacaine 0.5% and 10 – 20 µg (0.2 – 0.4 ml) fentanyl.18 

ESMOE10 recommends 9 mg (1.8 ml) hyperbaric bupivacaine 0.5% with 10 µg (0.2 ml) 

fentanyl as a total mixture of 2.0 ml. CD requires a block of the T10 dermatome level for skin  

incision, however, a block level up to T4 may be required to cover visceral organ pain.19 No 

studies validating the effectiveness of the ESMOE dosage guidelines were found.      

 

In 2014, a doctoral thesis by Chetty20 assessed the anaesthetic management of patients 

undergoing CD and its impact on post-operative pain management. This is the only South 

African of its kind which included a national survey of anaesthetic practices for CD in both 

the public and private sectors and included a morphine spinal intervention study. Spinal 

anaesthesia was the preferred method of analgesia for CD. The addition of intrathecal 

morphine (50 µg and 100 µg) reduced post-operative opioid requirements compared to 

fentanyl but numerical rating scale scores were not statistically different.20  

 

Practice guidelines provide a safe framework for clinicians to follow while allowing for 

variability for individual cases. CD anaesthesia is a challenging and evolving field which 

requires practice and skill to master the various techniques. With an increasing number of 

CDs performed annually by junior practitioners, greater focus is required on the guidelines 

for CD anaesthesia. No study assessing anaesthetic practices against ESMOE guidelines at 

Wits could be found.   
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The aim of this survey was to describe the current practices of anaesthesia for obstetric 

patients requiring CD, including the management of common complications, among 

anaesthesia providers at Wits. 

 

Methods 

Approval was obtained from the Human Research Ethics Committee (Medical) (M200515) 

and all other relevant authorities prior to the initiation of the study. 

 

A prospective, contextual and descriptive study design was followed using an anonymous, 

self-administered online questionnaire. The study population consisted of all the anaesthetists 

and interns working in the Wits Department of Anaesthesiology at the time of data collection, 

between October 2020 and January 2021. This comprised of 257 staff (39 medical officers, 

114 registrars, 74 consultants and 30 interns). Questionnaires were distributed to the entire 

accessible population with a minimum response rate of 60% (155 completed questionnaires) 

established to be acceptable.21 

 

A comprehensive literature review identified two South African published questionnaires by 

Theron et al.22 and Jones et al.19 Written permission was obtained from the authors to use and 

adapt the questionnaires for the local setting. The adapted questionnaire was reviewed by 

three senior anaesthesiologists within the Wits Department of Anaesthesiology and following 

their recommendations, the questionnaire was amended to ensure face and content validity. 

Only practice was assessed with no minimum score requirement for participants. The 23 

questions consisted of demographics, fluid management choices, specific spinal anaesthesia 

medications and volumes, considered safe platelet levels and scenarios analysing practice 

choices.  

 

Data collection was via an online self-administered questionnaire through SurveyMonkey®. 

A link to the questionnaire was sent to all members working in the Wits Department of 

Anaesthesiology. Upon clicking the link, an information letter was first provided prior to 

continuing with the questionnaire.  
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All data from questionnaires were captured on Microsoft® Office 365 Excel® spreadsheets. 

The statistical program STATA® version 15 was used to process and analyse the data in 

consultation with a biostatistician. This survey consisted of only categorical data which was 

summarised as frequencies and percentages. To analyse differences between senior and junior 

anaesthesia providers a Chi squared test was used. A p-value of less than 0.05 was considered 

statistically significant. 

 

Results 

 

Of the 257 email links sent, 160 completed questionnaires were received, representing a 

response rate of 62.3%. There were no incomplete or partially completed responses received. 

The demographic data of respondents is summarised in Table 1.   
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Table1: Demographics of participants 

Professional designation N (%) 

Intern 

Medical Officer 

Registrar 

Consultant or career medical officer in anaesthesia 

19 (11.9) 

21 (13.1) 

71 (44.4) 

49 (30.6) 

Experience level  

Junior (1-3 years training) 

Senior (>3 years training) 

57 (35.6) 

103 (64.4) 

Years of experience in Anaesthesia   

< 1 year 

1 − 3 years 

4 − 9 years 

≥ 10 years 

28 (17.5) 

29 (18.1) 

71 (44.4) 

32 (20.0) 

Average number of caesarean delivery anaesthetics per month  

0 

< 10 

10 - 20  

21 - 30  

>30 

9 (5.6) 

39 (24.4) 

64 (40.0) 

37 (23.1) 

11 (6.9) 

Training in Obstetric Guidelines  

Yes 

No 

112 (70.0) 

48 (30.0) 

Training in ESMOE Guidelines   

Yes 

Other 

105 (65.6) 

7 (4.4) 

 

Junior anaesthetists (practitioners with up to three years’ experience) performed significantly 

more CD anaesthetics per month compared to senior anaesthetists (practitioners with more 

than three years’ experience) (p=0.003), with significantly more having had training in 

ESMOE compared to senior anaesthetists (p=0.009).  
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Seventy-five (46.9%) participants preferred administering crystalloid fluids prior to the 

administration of a spinal anaesthetic, while 45 (28.1%) preferred a colloid fluid and 40 

(25.0%) preferred giving both fluids. Administration was given as a preload only in 14 

(8.8%) responses, a co-load only in 19 (11.9%) and a combined preload and co-load in 127 

(79.4%) responses.  

 

Standard American Society of Anesthesiologists (ASA) monitors – electrocardiogram (ECG), 

pulse oximetry and non-invasive blood pressure (NIBP) – were selected by 150 (93.8%) 

participants and 10 (6.3%) used ECG and NIBP. Temperature was checked by 7 (4.4%) 

participants in addition to standard ASA monitors. Following the administration of the spinal 

anaesthetic, blood pressure was checked every minute by 118 (73.8%) participants, every 2 

minutes by 36 (22.5%) participants and after 3 minutes or longer by 6 (3.8%) participants. 

After delivery of the foetus, the blood pressure interval was not changed by 49 (30.6%) 

participants, changed immediately by 10 (6.3%) participants, after 5 minutes by 74 (46.3%) 

participants and after 10 minutes by 27 (16.9%) participants.  

 

Methods of uterine displacement were reported by 144 (90.0%) participants; 19 (11.9%) 

participants used an obstetric wedge, 121 (75.6%) participants used a table tilt, 4 (2.5%) 

participants used an intravenous fluid vacolitre as a wedge or manually displaced the uterus 

to the left and 16 (10.0%) participants did not displace the uterus. Phenylephrine was the 

agent of choice to treat hypotension following spinal anaesthetic by 158 (99.4%) participants, 

1 (0.6%) participant selected ephedrine and 1 (0.6%) participant selected other.  

Figure 1 shows the considered safe minimum platelet count for spinal anaesthesia when all 

other organ function is normal. Senior anaesthetists accepted a lower platelet count compared 

to junior anaesthetists (p= 0.018).  
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Figure 1: Considered safe minimum platelet count for spinal anaesthesia 

 

 

Hyperbaric bupivacaine 0.5% was used by all participants. A volume of 1.8 ml was used by 

105 (65.6%) participants, a volume greater than 1.8ml by 49 (30.6%) participants and a 

volume less than 1.8ml by 6 (3.8%) participants. A significant difference was evident, (p= 

0.012), with senior anaesthetists using greater than 1.8 ml hyperbaric bupivacaine in their 

spinal anaesthetics. Most participants, 153 (98.1%), use fentanyl as an additive for spinal 

anaesthesia with 3 (1.9%) selecting sufentanil and 4 (2.5%) not selecting any additive. While 

no respondents selected morphine as a first line additive, 3 (1.9%) participants did submit a 

response with a morphine dose of 100 µg. The dose of 0.2 ml fentanyl was selected by 128 

(80.0%) participants. Senior anaesthetists selected a fentanyl dose that was not 0.2 ml (p= 

0.007) with 14 (8.8%) participants selecting a value 0.3 – 0.5 ml.  

 

The desired sensory level for obstetric spinal anaesthesia was T4 – 7 for 113 (70.6%) 

participants, a level of T8 – 10 was selected by 39 (24.4%) participants and 7 (4.4%) 

participants selected a level above T4. A significant difference (p= 0.041) was found in the 

desired sensory level for surgery between senior and junior anaesthetists; with senior 

anaesthetists preferring a T4 – 7 level compared with junior anaesthetists who preferred a T8 

– 10 level. Figure 2 shows the preferred method to check the sensory level following 

administration of spinal anaesthesia.  
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Figure 2: Preferred method to check sensory level following spinal anaesthesia 

 

A spinal anaesthetic was deemed to have failed after 1 – 10 minutes by 38 (23.8%) 

participants, 92 (57.5%) participants after 11 – 20 minutes, 27 (16.9%) participants after 21 – 

30 minutes and 3 (1.9%) participants after more than 30 minutes.  

 

Three clinical scenarios were provided with a variety of management options. Participants 

could select only one answer they deemed most appropriate. Figure 3 shows a summary of 

participants’ selected choices for each scenario with different choices available for each 

scenario. The first clinical scenario required participants to select an intervention for a patient 

currently in theatre for an elective CD who, 20 minutes after spinal anaesthesia 

administration, had loss of cold sensation to T6 level but was able to lift one leg prior to skin 

incision. In the second scenario, an elective CD patient had received spinal anaesthesia 15 

minutes prior and now experienced significant pain on skin incision. In the third scenario an 

emergency CD patient had received spinal anaesthesia 10 minutes prior and experienced pain 

on incision of uterus.  
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Figure 3: Summary of participant selected answers in each clinical scenario 

 

 

 

Discussion 

In the Wits Department of Anaesthesiology, anaesthetists follow the ESMOE guidelines10 for 

CD under spinal anaesthesia. However, there were some deviations from the ESMOE 

guidelines when comparing senior to junior anaesthetists’ practices but these were all within 

acceptable practices found in the literature.  

 

Junior anaesthetists performed significantly more obstetric anaesthetics compared to senior 

anaesthetists which is in keeping with the findings of Farina et al.4 With the introduction of 

ESMOE training in the anaesthetic department at Chris Hani Baragwanath Academic 

Hospital in 2017, it was not unexpected to see a significant difference between junior and 

senior anaesthetists who had received ESMOE training.  
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The ESMOE guidelines10 specify the use of any clear fluid for pre-load and a crystalloid as a 

co-load. Our study showed that participants did not have a clear preference regarding fluid 

choice during spinal anaesthesia and more training around fluid choices may be beneficial. 

Mercier et al.23 found, in 2014, that a combination of crystalloid and colloid (specifically 6% 

hydroxyethyl starch) showed a significant reduction in hypotension and the use of 

vasopressors. However, no combination of fluid therapy can prevent the need for 

vasopressors when hypotension does occur.24 While evidence suggests giving both crystalloid 

and colloids as both pre-load and co-load fluids, the ESMOE guidelines10 advocate for 

crystalloids. 

 

A critical component of safe spinal anaesthesia is the monitoring of patients. The ESMOE 

guidelines10 highlight the use of patient monitoring and specify the use of ECG, NIBP and 

pulse oximetry and the timing of NIBP monitoring. Adherence to these guidelines was very 

good in the department with 93.8% using all three monitoring forms and 63.1% changing the 

monitoring interval 5 – 10 minutes after delivery of the foetus. Most anaesthetists cycle NIBP 

every minute with 30.6% of the department not changing the NIBP interval following 

delivery, which may result in unnecessary discomfort for the patient.  

 

The left lateral displacement of the uterus is required to reduce the risk of intra-operative 

hypotension and ensure a high standard of anaesthetic care.4, 10 Only 11.9% of participants 

indicated they would use an obstetric wedge compared to 75.6% who would use a table tilt. 

This difference may be due to teaching the use of the wedge in obstetrics in the 1970’s.25 A 

comparison by Hartley et al.26 in 2001 showed almost no difference in hypotension when 

comparing a wedge and lateral tilt. In 2017 Farber et al.27 showed that a higher dose of a 

phenylephrine infusion was needed in supine patients compared to those with a wedge or tilt. 

While the ESMOE guidelines specify the use of a wedge, any left lateral displacement of the 

uterus is beneficial in reducing hypotension.27 
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Spinal anaesthesia carries a risk of epidural haematoma formation which may result in 

permanent neurological damage.15 The debate of a safe minimum platelet count to perform a 

spinal anaesthetic is ongoing. Goodier et al.15 in 2015, advocate a platelet count of 100 x 

10^9/l, while in 2021 the Society of Obstetric Anaesthesia and Perinatology (SOAP)16 

suggests a count of 70 x 10^9/l. It is important to note that in the consensus statement by 

SOAP, there are documented cases of epidural haematoma formation with a platelet count of 

1 – 91 x 10^9/l  and cases were more likely to occur with a lower platelet count.16 In the Wits 

Department of Anaesthesiology, senior anaesthetists were significantly more likely to accept 

a lower platelet count. 

 

The choice of agent and volume used in spinal anaesthesia may vary depending on 

institutional guidelines. The ESMOE guidelines10 state that hyperbaric bupivacaine 9 mg (1.8 

ml) should be used with fentanyl 10 µg (0.2 ml) for a total volume of 2.0 ml. Alternatively, 

Mercier et al.23 in the CAESAR trial described a spinal anaesthetic mixture containing 

hyperbaric bupivacaine 11 mg, sufentanil 3 µg, and morphine 100 µg. While 65.6% of the 

Wits Department of Anaesthesiology used the ESMOE10 recommended dosage, a significant 

difference was found between senior and junior anaesthetists where seniors favoured higher 

volumes for both bupivacaine and fentanyl. The doses and volumes used by senior 

anaesthetists in the Wits Department of Anaesthesiology are within described international 

practices,18, 23 however, the reasoning behind this clinical decision would require further 

investigation. 

 

Assessment of efficacy and level of spinal anaesthetic prior to commencement of surgery is a 

standard of patient care in all cases. Spinal failure rates for CD range between 0.5% and 6%8 

but in a study by Alabi et al.9, in the Eastern Cape, a higher rate of 11.7% was found. Using 

an ice brick provides a safe and reliable method to assess level of spinal anaesthesia where a 

level of T4 – T69 is desirable. While the ESMOE guidelines10 require monitoring of the level 

of spinal anaesthetic, there is no specified method of assessment. Our study showed 53.1% of 

participants would use an ice brick to check the level of the spinal while 35.0% would ask the 

surgeon to pinch the patient prior to surgery. Jones et al19 provided no standard approach to 

testing the level of the spinal.  
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Managing an ineffective spinal anaesthetic during CD may be challenging. In the first clinical 

scenario where an elective CD patient has loss of cold sensation to T6 level after 20 minutes 

but lifting one leg, participants indicated that most would wait an additional 10 minutes, 

convert to GA immediately and some participants would repeat the spinal anaesthetic. The 

ESMOE guidelines10 recommend that if a partial spinal is evident then clinicians should 

consider conversion to GA, local anaesthesia/ketamine supplementation or delay surgery for 

later. If there is no effect after 20 minutes the spinal should be repeated. There is limited 

benefit to waiting an additional 10 minutes as most spinal anaesthetics will be effective after 

15 – 20 minutes.19 Conversion to GA is a valid option as elective theatres for obstetrics are in 

high demand and a patient may be delayed for several days or even become an emergency 

CD if the surgery is postponed. Repeating the spinal anaesthetic may be considered 

dangerous as there is some effect present, and the risk of a high spinal would be increased.7 

In the 2017 study by Jones et al.19 a similar scenario favoured changing position, repeating 

the spinal anaesthetic with a partial dose spinal mixture or converting to GA. 

 

In the second scenario where an elective CD patient received a spinal anaesthetic 15 minutes 

prior and feels pain on skin incision, 96.3% of participants indicated they would convert to 

GA. Jones et al.19 in a 2017 study of government hospitals in KwaZulu-Natal, also found that 

conversion to GA was the most common choice for this scenario but had a much lower 

percentage opting for this choice. It is possible that conversion to GA was more readily 

chosen as the Wits Department of Anaesthesiology is an academic training institution with 

exposure to more complex cases where conversion to GA may occur more often.  

 

The third scenario, where an emergency CD patient experienced pain on incision of the 

uterus, 45.6% of participants would convert to GA followed by 28.1% of participants 

administering intravenous ketamine in bolus increments. Jones et al.19 found a preference for 

giving ketamine over conversion to GA. While both choices are valid options and suggested 

by the ESMOE guidelines,10 it would be difficult to make a statement favouring one choice 

over the other.  
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Conclusion 

There are clear trends in the current practices of anaesthesia for CD in the Wits Department 

of Anaesthesiology which predominantly follow the guidelines set out by ESMOE. 

Significant differences in anaesthetic practices were found between senior and junior 

anaesthetists in dosage of spinal anaesthetic and considered safe platelet level but were within 

international practice standards. The ESMOE guidelines are conservative in their approach 

which may be safer for junior practitioners who are developing skills. The development of a 

standard practice guideline within the department, incorporating ESMOE guidelines and 

current literature practices, would be beneficial. These results are limited to the specific site 

and not generalisable. Further similar studies at other sites would be beneficial to gauge 

national practice.  
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Appendices 

Appendix 1: Author guidelines for Southern African Journal of 

Anaesthesia and Analgesia 

 

Author Guidelines 

Submitted manuscripts that are not in the correct format and without the required supporting 

documentation specified in these guidelines will be returned to the author(s) for correction 

and will delay publication.  

  

Authorship   

Named authors must consent to publication by signing a covering letter which should be 

submitted as a supplementary file. Authorship should be based on substantial contribution to: 

(i) conception, design, analysis and interpretation of data; 

(ii) drafting or critical revision for important intellectual content; and 

(iii) approval of the version to be published. These conditions must all be met (uniform 

requirements for manuscripts submitted to biomedical journals; refer to www.icmje.org); and 

(iv) exact contribution of each author must be stated. 

  

Declaration of conflict of interest   

Authors must declare all sources of support for the research and any association with a 

product or subject that may constitute a conflict of interest. If there is no conflict of interest to 

declare please include the following statement: The authors declare no conflict of interest. 

  

Funding source  

All sources of funding should be declared. Also define the involvement of study sponsors in 

the study design, collection, analysis and interpretation of data; the writing of the manuscript; 

the decision to submit the manuscript for publication. If the study sponsors had no such 

involvement, this should be stated as follows: No funding source to be declared. 
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Research ethics committee approval  

The submitting author must provide written confirmation of Research Ethics Committee 

approval for all studies including case reports. The ethics committee as well as the approval 

number should be included. 

  

Statistical analysis 

Authors are advised to involve medical statisticians at the protocol stage of their research 

project: to plan sample size, and the selection of appropriate statistical tests for analysis and 

presentation.      

 

Protection of patient’s rights to privacy  

Identifying information should not be published in written descriptions, photographs, and 

pedigrees unless the information is essential for scientific purposes and the patient (or parent 

or guardian) gives informed written consent for publication. The patient should be shown the 

manuscript to be published. Refer to www.icmje.org.  

  

Ethnic classification  

The rationale for analysis based on racio-ethnic-cultural categorisation should be indicated.  

 

Categories of submissions  

Shorter items are more likely to be accepted for publication, owing to space constraints and 

reader preferences.  

 

Original articles 

Original articles on research relevant to anaesthesia and analgesia should not exceed 3 200 

words, no more than 30 references, with up to 6 tables or figures. A structured abstract under 

the following headings, Background, Methods, Results, and Conclusions is a requirement and 

should not exceed 300 words. 

 

Clinical review articles 

Review articles relevant to anaesthesia and analgesia should not exceed 2 400 words, with a 

maximum of 20 references and no more than 6 tables or figures. A summary of 300 words or 

less is required. 
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Case reports 

Case reports should not exceed 1 800 words with no more than 10 references. Figures are 

limited to 2 figures and may include images or photographs. The case report should have 

three headings: Summary (not exceeding 100 words), Case report (with no introduction) and 

Discussion. Case reports will be published online only.  The summary and the URL will 

appear in the printed version. 

 

Scientific letters 

Scientific Letters should not exceed 2 400 words with a maximum of 10 references. Only one 

table or illustration is permissible. A structured abstract under the following headings, 

Background, Methods, Results, and Conclusions, is a requirement and should not exceed 250 

words. 

 

Letters to the editor 

Letters to the editor should be 800 words or less with only one image or table.  

 

Manuscript preparation 

Refer to articles in recent issues for the presentation of headings and subheadings. If in doubt, 

refer to 'uniform requirements' - www.icmje.org. Manuscripts must be provided in UK 

English.  

 

Qualification, affiliation and contact details 

This information must be provided for ALL authors and must be submitted as a 

supplementary file.  

 

Email addresses of all author must be provided. 

ORCID number of ALL authors must be provided - if authors do not have ORCID, please 

register at https://orcid.org/ 

 

Abbreviations 

All abbreviations should be spelt out when first used and thereafter used consistently, e.g. 

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

Scientific measurements must be expressed in SI units except blood pressure (mmHg) and 

haemoglobin (g/dl). Litres is denoted with a lowercase 'l' e.g. 'ml' for millilitres). Units should 

be preceded by a space (except for %), e.g. '40 kg' and '20 cm' but '50%'. Greater/smaller than 

signs (> and 40 years of age) should also be preceded by a space e.g. > 20 years. No spaces 

should precede ± and °, i.e. '35±6' and '19°C'.  

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.  

 

General formatting 

The manuscript must be in Microsoft Word or RTF document format. Text must be 1,5-

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

text in boxes, except for Tables). The manuscript must be free of track changes.  

Disclaimers should follow the Conclusion and it should be in the following order: 

Acknowledgements, Declaration conflict of interest, Funding source, Ethics declaration and 

ORCID.  

 

Illustrations and tables 

If tables or illustrations submitted have been published elsewhere, the author(s) should 

provide consent to republication obtained from the copyright holder.  

Tables may be embedded in the manuscript file and provided as 'supplementary files'. They 

must be numbered in Arabic numerals (1,2,3...) and referred to consecutively in the text (e.g. 

'Table 1'). Tables should be constructed carefully and simply for intelligible data 

representation. Unnecessarily complicated tables are strongly discouraged.  

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

accompanied by a concise title and column headings. Footnotes must be indicated with 

consecutive use of the following symbols: * † ‡ § ¶ || then ** †† ‡‡ etc.  
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Figures must be numbered in Arabic numerals and referred to in the text e.g. '(Figure 1)'. 

Figure legends: Figure 1: 'Title...'. All illustrations/figures/graphs must be of high 

resolution/quality: 300 dpi or more is preferable, but images must not be resized to increase 

resolution. Unformatted and uncompressed images must be attached as 'supplementary files' 

upon submission (not embedded in the accompanying manuscript). TIFF and PNG formats 

are preferable; JPEG and PDF formats are accepted, but authors must be wary of image 

compression. Illustrations and graphs prepared in Microsoft PowerPoint or Excel must be 

accompanied by the original workbook.  

 

 References 

Authors must verify references from the original sources. Only complete, correctly formatted 

reference lists will be accepted. Reference lists may be generated with the use of reference 

manager software, but the final document must be delinked from the reference database or 

otherwise generated manually. Citations should be inserted in the text as superscript, e.g. 

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

superscript reference number should come after the punctuation mark and should not be in 

brackets. 

 

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 four names should be given followed by et 

al. First and last page, volume and issue numbers should be given. Wherever possible, 

references must be accompanied by a digital object identifier (DOI) link and PubMed ID 

(PMID)/PubMed Central ID (PMCID). Authors are encouraged to use the DOI lookup 

service offered by Crossref. Crossref DOIs should always be displayed as a full URL link in 

the form https://doi.org/10.xxxx/xxxxx 

 

Journal references:  

Jun BC, Song SW, Park CS, Lee DH. The analysis of maxillary sinus aeration according to 

aging process: volume assessment by 3-dimensional reconstruction by high-resolutional CT 

scanning. Otolaryngol Head Neck Surg. 2005 Mar;132(3):429-34. 
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Polgreen PM, Diekema DJ, Vandeberg J, Wiblin RT, et al. Risk factors for groin wound 

infection after femoral artery catheterization: a case-control study. Infect Control Hosp 

Epidemiol [Internet]. 2006 Jan [cited 2007 Jan 5];27(1):34-7. Available 

from: http://www.journals.uchicago.edu/ICHE/journal/issues/v27n1/2004069/2004069.web.p

df. 

 

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 jun, 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: World Health Organization, 2002. 

http://www.who.int/whr/2002 (accessed 16 January 2010).  

 

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)'.  

 

Covering letter 

A covering letter to the editor is mandatory and must include statements that the manuscript 

has not been published previously and is not under review elsewhere. It should state details of 

any prior publication of the research in abstract form or in Congress proceedings. The letter 

must declare if any of the authors have a conflict of interest and that the requirements for 

submission, including ethics approval and patient permission for case reports have been 

fulfilled. All authors must sign the covering letter. 

  

Review process 

Manuscripts, after vetting by the editorial team, are assigned for peer-review to 2 reviewers, 

conversant with the particular field of research. The reviewers and the authors are blinded to 

each other's identity. The turn-around time for review and initial editorial decision 

notification aims to be within 6 weeks of submission.   
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 Proofs 

A PDF proof of an article may be sent to the corresponding author before publication to 
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working days in order for the article to be published in the issue for which it has been 

scheduled.  

  

Changes of address 

Please notify the editorial department of any contact detail changes, including email, to 

facilitate communication.   

 

Charges 
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Appendix 2: Literature review 

 

This literature review will cover spinal anaesthesia, South African Essential Steps in the 

Management of Obstetric Emergencies, general anaesthesia in caesarean delivery, fluid 

management, safe platelets counts for administration, spinal anaesthesia medications and 

dosages, assessment of spinal anaesthesia level and local and international practices.  

 

Introduction 

 

In 1985 the World Health Organization (WHO) first described a caesarean delivery rate of 10 

− 15% as being ideal for any region (1). South Africa has an average caesarean delivery rate 

double this at 23.1% according to the Saving Mothers report from 2011 − 2013 (2) and 5.7% 

from the Saving Mothers report 2014 − 2016 (3). According to unpublished statistics resented 

at Departmental meetings, Chris Hani Baragwanath Academic Hospital (CHBAH) performs 

more than 700 caesarean deliveries per month and has a caesarean delivery rate of 40 − 50%, 

Rahima Moosa Mother and Child Hospital (RMMCH) performs an average of 340 caesarean 

deliveries per month with a caesarean delivery rate of approximately 35 − 38%, and Charlotte 

Maxeke Johannesburg Academic Hospital (CMJAH) performs an average of 350 caesarean 

deliveries per month with a caesarean delivery rate of approximately 45 – 55%. With the 

increasing number of caesarean deliveries being performed, predominantly under spinal 

anaesthesia, there is an increasing risk of complications related to spinal anaesthesia (4). 

 

Spinal anaesthesia  

 

Spinal anaesthesia for obstetrics is perceived as a safe anaesthetic choice and is administered 

by junior staff at health facilities throughout South Africa (4). The perceived benefit is that a 

general anaesthetic is avoided in an obstetric patient with a higher risk of aspiration and 

difficult intubation (5). There is also a benefit to the foetus as it is not exposed to the harmful 

effects of general anaesthesia medications which may cross the placental barrier (6). 

However, general anaesthesia proficiency is required to convert a spinal anaesthetic to a 

general anaesthetic. Theron et al. (7) expressed a concern that increases in obstetric spinal 

anaesthesia numbers have resulted in poor obstetric general anaesthesia practice and this 

poses a risk to patients. 
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The complications of obstetric spinal anaesthesia are categorised into cardiovascular, 

neurological, drug-related and miscellaneous (8). Cardiovascular complications are mainly 

related to the chemical sympathectomy caused by the local anaesthetic agent and these may 

be exaggerated by pregnancy-related changes with the commonest complication being 

hypotension; but may also include cardiac arrest and bradycardia (5, 8). 

 

Neurological complications include a postdural puncture headache, nerve injury, meningitis, 

backache, transient neurologic syndrome, and epidural abscess formation (9, 10). A rare 

complication is when a high (total) spinal occurs as a result of the local anaesthetic agent 

affecting the cervical spinal cord and brainstem (11). Urgent cardiorespiratory support is 

required. Miscellaneous complications may include local anaesthetic toxicity, nausea and 

vomiting, pruritus, anaphylaxis and shivering (8, 10). 

 

South African Essential Steps in the Management of Obstetric Emergencies 

 

The guidelines drafted by the South African Essential Steps in the Management of Obstetric 

Emergencies (ESMOE) (12) provide a framework for practitioners to follow with a focus on 

clinicians working in district and lower level facilities but are suited to higher level facilities. 

The ESMOE guidelines cover several aspects of obstetric spinal anaesthesia such as 

preparation of the patient, specific spinal technique, monitoring, post-delivery management, 

and the recovery period. However, there may be deviations in practice from the 

recommended methods to allow for patient variability and specific scenarios. According to 

the Department of Anaesthesiology the ESMOE guidelines have been implemented as 

mandatory training for interns since 2017 at CHBAH. 
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General anaesthesia 

 

General anaesthesia in obstetric practice is a challenging skill because the physiological 

changes of pregnancy places patients at increased risk of aspiration and difficult intubation 

(13). The ESMOE guidelines (14) provide an outline for providers to administer a general 

anaesthetic by guiding anaesthetists’ assessment of airway difficulties prior to intubation, 

directing anaesthetists on how to check for signs of hypovolemia, premedicate the patient, 

and intubate the patient. Algert et al. (15) showed there was an increased risk to the neonate 

following general anaesthesia with the highest risk of complications occurring in those 

presenting for emergency caesarean delivery for foetal distress. Additionally, Chang et al. 

(16) found that the use of general anaesthesia for caesarean delivery has an eight-fold 

increase in the risk of postpartum haemorrhage. 

 

Fluid management 

 

Fluid administration for an obstetric spinal anaesthetic has been an ongoing debate. The 

proposed aim is to limit the degree of hypotension that occurs following administration of a 

spinal anaesthetic by administration of crystalloids or colloids or both. A patient may receive 

fluids prior to the administration of spinal anaesthesia (pre-loading) or immediately after 

administration of a spinal anaesthetic (co-loading), or a combination may be given (17, 18). 

Mercier et al. (19) conducted the CAESAR trial in 2014 and found that giving 500 ml of 

colloid fluid and 500 ml of crystalloid fluid was superior to giving only 1000 ml of 

crystalloid. An older study in 2004 by Dyer et al. (20) compared crystalloid preload versus 

crystalloid co-loading and found that there was a reduction in ephedrine requirements when 

co-loading was the fluid management of choice.  

 

No combination of fluid therapy can prevent the need for vasopressors when hypotension 

occurs (17). Phenylephrine is the first line vasopressor in obstetric spinal anaesthesia and 

aggressive management of hypotension is recommended by ESMOE (12). The use of 

ephedrine is limited to hypotension associated with a bradycardia as evidence has shown that 

ephedrine causes acidosis in the foetus (21). 
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Safe platelet count 

 

The platelet count at which administration of a spinal anaesthetic may be given is debateable. 

The risk is that a patient may develop a spinal haematoma resulting in permanent 

neurological damage (22). D’Angelo et al. (23) reported an incidence of a spinal haematoma 

of 1 in 251 463. The recommendation is that a spinal anaesthetic is safe to administer if the 

patient’s platelet count is greater than 100 x 109/l (22). Some studies support administering a 

spinal anaesthetic to patients with a platelet level of 75 x 109/l (24, 25).  

 

Spinal anaesthesia medications and dosages 

 

The agents and dosage used in spinal anaesthesia may vary. The ESMOE guidelines (12) 

state that hyperbaric bupivacaine should be used with fentanyl in a mixture of 10 μg (0.2 ml) 

and 9 mg bupivacaine (1.8 ml) for a total volume of 2.0 ml. Alternatively, Mercier et al. (19) 

in the CAESAR trial described a spinal anaesthetic mixture containing hyperbaric 

bupivacaine 11 mg, sufentanil 3 μg, and morphine 100 μg.  

 

Sng et al. (26) compared isobaric bupivacaine to hyperbaric bupivacaine and found no 

difference in risk of converting to general anaesthesia. The adjuvant choices include the short 

acting opioids sufentanil or fentanyl or the long acting morphine which provides analgesia for 

18 − 24 hours (27). 

 

Assessment of spinal anaesthesia sensory level 

 

The level of sensory block is variable among patients due to the physiological changes of 

pregnancy. A smaller volume of local anaesthetic should be used to mitigate the risk of a 

spinal level above the desired maximum level of T4 (26). There is the possibility of a spinal 

anaesthetic being ineffective either partially or completely (28). Spinal anaesthesia for 

caesarean delivery has a failure rate between 0.5% and 6% (29). Alabi et al. (30) found a 

failed spinal anaesthesia rate of 11.7% in the Eastern Cape. The management of a failed 

spinal anaesthetic requires prompt action. The ESMOE guidelines (12) recommend repeating 

the spinal anaesthetic injection if no effects are seen after 20 minutes. If a partial block is 

present the recommendation is to convert to general anaesthesia or administer ketamine and 

local anaesthetic agents as required (28). 
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Local and international practices 

 

In 2014 a doctoral thesis study by S Chetty (31) looked at the anaesthetic management of 

patients undergoing caesarean delivery and its impact on post-operative pain management. 

The study included a national survey of anaesthetic practices for caesarean delivery in both 

the public and private sectors and included a morphine spinal intervention study. There was a 

focus on the post-operative pain management of patients following caesarean delivery. The 

study concluded that spinal anaesthesia was the preferred method of analgesia for caesarean 

delivery and standards of care were similar to international standards at the time. The 

addition of intrathecal morphine improved patient pain scores. There were some differences 

in dosages of drugs used in spinal anaesthesia when comparing senior and junior 

practitioners. This study will focus on the use of ESMOE practice guidelines during the intra-

operative management of patients for caesarean delivery and compare them across levels of 

anaesthesia training. ESMOE training for internship medical doctors in the Department of 

Anaesthesiology was implemented in 2017 and despite this, guidelines for ESMOE are still 

not readily available in theatres.  

 

A survey by Shatalin et al. (32) looked at anaesthesia practices in Israel and found that 

general anaesthesia was performed in 10% of caesarean deliveries with an increase in the use 

of neuraxial techniques as well as an increase in the use of intrathecal morphine during the 

previous 10 years. Oji-Zurmeyer et al. (33) conducted a survey in Austria and noted that all 

centres offered a neuraxial anaesthesia service, some centres made use of ultrasound 

guidance for neuraxial analgesia and 94% of centres had lipid rescue solutions available. 

Both studies showed spinal anaesthesia related hypotension is treated with boluses of 

phenylephrine. Neither study mentions specific methods relating to administration of spinal 

or general anaesthesia practices for caesarean delivery.  

 

Practice guidelines provide a safe framework for clinicians to follow as well as allowing for 

variability between patients. Obstetric anaesthesia is a challenging and evolving field which 

requires practice and skill to master the various techniques. With an increasing number of 

caesarean deliveries performed annually by junior practitioners, greater focus is required on 

the guidelines for obstetric anaesthesia. The doctoral thesis by S Chetty is the only study 

which briefly looks at practices for caesarean delivery. No other study specifically assessing 

anaesthetic practices at the University of the Witwatersrand (Wits) could be found. 
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Introduction 

 

In 1985 the World Health Organization (WHO) first described a caesarean delivery rate of 10 

− 15% as being ideal for any region (1). South Africa has an average caesarean delivery rate 

double this at 23.1% according to the Saving Mothers report from 2011 − 2013 (2) and 

25.7% from the Saving Mothers report 2014 − 2016 (3). According to unpublished statistics 

presented at Departmental meetings, Chris Hani Baragwanath Academic Hospital (CHBAH) 

performs more than 700 caesarean deliveries per month and has a caesarean delivery rate of 

40 − 50%, Rahima Moosa Mother and Child Hospital (RMMCH) performs an average of 340 

caesarean deliveries per month with a caesarean delivery rate of approximately 35 − 38%, 

and Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) performs an average of 

350 caesarean deliveries per month with a caesarean delivery rate of approximately 45 – 

55%. With the increasing number of caesarean deliveries being performed, predominantly 

under spinal anaesthesia, there is an increasing risk of complications related to spinal 

anaesthesia (4).  

 

Spinal anaesthesia for obstetrics is perceived as a safe anaesthetic choice and is administered 

by junior staff at health facilities throughout South Africa (4). The perceived benefit is that a 

general anaesthetic is avoided in an obstetric patient with a higher risk of aspiration and 

difficult intubation (5). There is also a benefit to the foetus as it is not exposed to the harmful 

effects of general anaesthesia medications which may cross the placental barrier (6). 

However, general anaesthesia proficiency is required to convert a spinal anaesthetic to a 

general anaesthetic. Theron et al. (7) expressed a concern that increases in obstetric spinal 

anaesthesia numbers have resulted in poor obstetric general anaesthesia practice and this 

poses a risk to patients.  

 

The complications of obstetric spinal anaesthesia are categorised into cardiovascular, 

neurological, drug-related and miscellaneous (8). Cardiovascular complications are mainly 

related to the chemical sympathectomy caused by the local anaesthetic agent and these may 

be exaggerated by pregnancy-related changes with the commonest complication being 

hypotension; but may also include cardiac arrest and bradycardia (5, 8).  
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Neurological complications include a post dural puncture headache, nerve injury, meningitis, 

backache, transient neurologic syndrome, and epidural abscess formation (9, 10). A rare 

complication is when a high (total) spinal occurs as a result of the local anaesthetic agent 

affecting the cervical spinal cord and brainstem (11). Urgent cardiorespiratory support is 

required. Miscellaneous complications may include local anaesthetic toxicity, nausea and 

vomiting, pruritus, anaphylaxis and shivering (8, 10). 

 

The guidelines drafted by the South African Essential Steps in the Management of Obstetric 

Emergencies (ESMOE) (12) provide a framework for practitioners to follow with a focus on 

clinicians working in district and lower level facilities but are suited to higher level facilities. 

The ESMOE guidelines cover several aspects of obstetric spinal anaesthesia such as 

preparation of the patient, specific spinal technique, monitoring, post-delivery management, 

and the recovery period. However, there may be deviations in practice from the 

recommended methods to allow for patient variability and specific scenarios. According to 

the Department of Anaesthesiology the ESMOE guidelines have been implemented as 

mandatory training for interns since 2017 at CHBAH.  

 

General anaesthesia in obstetric practice is a challenging skill because the physiological 

changes of pregnancy places patients at increased risk of aspiration and difficult intubation 

(13). The ESMOE guidelines (14) provide an outline for providers to administer a general 

anaesthetic by guiding anaesthetists’ assessment of airway difficulties prior to intubation, 

directing anaesthetists on how to check for signs of hypovolemia, premedicate the patient, 

and intubate the patient. Algert et al. (15) showed there was an increased risk to the neonate 

following general anaesthesia with the highest risk of complications occurring in those 

presenting for emergency caesarean delivery for foetal distress. Additionally, Chang et al. 

(16) found that the use of general anaesthesia for caesarean delivery has an eight-fold 

increase in the risk of postpartum haemorrhage. 
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Fluid administration for an obstetric spinal anaesthetic has been an ongoing debate. The 

proposed aim is to limit the degree of hypotension that occurs following administration of a 

spinal anaesthetic by administration of crystalloids or colloids or both. A patient may receive 

fluids prior to the administration of spinal anaesthesia (pre-loading) or immediately after 

administration of a spinal anaesthetic (co-loading), or a combination may be given (17, 18). 

Mercier et al. (19) conducted the CAESAR trial in 2014 and found that giving 500 ml of 

colloid fluid and 500 ml of crystalloid fluid was superior to giving only 1000 ml of 

crystalloid. An older study in 2004 by Dyer et al. (20) compared crystalloid preload versus 

crystalloid co-loading and found that there was a reduction in ephedrine requirements when 

co-loading was the fluid management of choice.  

 

No combination of fluid therapy can prevent the need for vasopressors when hypotension 

occurs (17). Phenylephrine is the first line vasopressor in obstetric spinal anaesthesia and 

aggressive management of hypotension is recommended by ESMOE (12). The use of 

ephedrine is limited to hypotension associated with a bradycardia as evidence has shown that 

ephedrine causes acidosis in the foetus (21).  

 

The platelet count at which administration of a spinal anaesthetic may be given is debateable. 

The risk is that a patient may develop a spinal haematoma resulting in permanent 

neurological damage (22). D’Angelo et al. (23) reported an incidence of a spinal haematoma 

of 1 in 251 463. The recommendation is that a spinal anaesthetic is safe to administer if the 

patient’s platelet count is greater than 100 x 109/l (22). Some studies support administering a 

spinal anaesthetic to patients with a platelet level of 75 x 109/l (24, 25). 

 

The agents and dosage used in spinal anaesthesia may vary. The ESMOE guidelines (12) 

state that hyperbaric bupivacaine should be used with fentanyl in a mixture of 10 µg (0.2 ml) 

and 9 mg bupivacaine (1.8 ml) for a total volume of 2.0 ml. Alternatively, Mercier et al. (19) 

in the CAESAR trial described a spinal anaesthetic mixture containing hyperbaric 

bupivacaine 11 mg, sufentanil 3 µg, and morphine 100 µg.  

 

Sng et al. (26) compared isobaric bupivacaine to hyperbaric bupivacaine and found no 

difference in risk of converting to general anaesthesia. The adjuvant choices include the short 

acting opioids sufentanil or fentanyl or the long acting morphine which provides analgesia for 

18 − 24 hours (27). 
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The level of sensory block is variable among patients due to the physiological changes of 

pregnancy. A smaller volume of local anaesthetic should be used to mitigate the risk of a 

spinal level above the desired maximum level of T4 (26). There is the possibility of a spinal 

anaesthetic being ineffective either partially or completely (28). Spinal anaesthesia for 

caesarean delivery has a failure rate between 0.5% and 6% (29). Alabi et al. (30) found a 

failed spinal anaesthesia rate of 11.7% in the Eastern Cape. The management of a failed 

spinal anaesthetic requires prompt action. The ESMOE guidelines (12) recommend repeating 

the spinal anaesthetic injection if no effects are seen after 20 minutes. If a partial block is 

present the recommendation is to convert to general anaesthesia or administer ketamine and 

local anaesthetic agents as required (28). 

 

In 2014 a doctoral thesis study by S Chetty (31) looked at the anaesthetic management of 

patients undergoing caesarean delivery and its impact on post-operative pain management. 

The study included a national survey of anaesthetic practices for caesarean delivery in both 

the public and private sectors and included a morphine spinal intervention study. There was a 

focus on the post-operative pain management of patients following caesarean delivery. The 

study concluded that spinal anaesthesia was the preferred method of analgesia for caesarean 

delivery and standards of care were similar to international standards at the time. The 

addition of intrathecal morphine improved patient pain scores. There were some differences 

in dosages of drugs used in spinal anaesthesia when comparing senior and junior 

practitioners. This study will focus on the use of ESMOE practice guidelines during the intra-

operative management of patients for caesarean delivery and compare them across levels of 

anaesthesia training. ESMOE training for internship medical doctors in the Department of 

Anaesthesiology was implemented in 2017 and despite this, guidelines for ESMOE are still 

not readily available in theatres.  
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A survey by Shatalin et al. (32) looked at anaesthesia practices in Israel and found that 

general anaesthesia was performed in 10% of caesarean deliveries with an increase in the use 

of neuraxial techniques as well as an increase in the use of intrathecal morphine during the 

previous 10 years. Oji-Zurmeyer et al. (33) conducted a survey in Austria and noted that all 

centres offered a neuraxial anaesthesia service, some centres made use of ultrasound 

guidance for neuraxial analgesia and 94% of centres had lipid rescue solutions available. 

Both studies showed spinal anaesthesia related hypotension is treated with boluses of 

phenylephrine. Neither study mentions specific methods relating to administration of spinal 

or general anaesthesia practices for caesarean delivery.  

 

Practice guidelines provide a safe framework for clinicians to follow as well as allowing for 

variability between patients. Obstetric anaesthesia is a challenging and evolving field which 

requires practice and skill to master the various techniques. With an increasing number of 

caesarean deliveries performed annually by junior practitioners, greater focus is required on 

the guidelines for obstetric anaesthesia. The doctoral thesis by S Chetty is the only study 

which briefly looks at practices for caesarean delivery. No other study specifically assessing 

anaesthetic practices at the University of the Witwatersrand (Wits) could be found.  

  

Problem Statement 

 

Over the years there have been variations in some of the practices of administering 

anaesthesia for obstetric patients. Through means of a structured survey this research project 

will attempt to determine the current practices within the Wits Department of 

Anaesthesiology and compare those to currently accepted guidelines and literature.  

 

Aim 

 

The aim of this survey is to describe the current practices of anaesthesia for obstetric patients 

requiring caesarean delivery, including the management practice of common complications, 

among anaesthesia providers at Wits.  
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Objectives 

 

The objectives of this study are to:   

 describe the current practice of anaesthesia in obstetric cases 

 describe compliance to recommendations and guidelines 

 compare practice between junior and senior anaesthesia staff. 

 

Research assumptions 

 

The following definitions will be used in this study. 

 

Anaesthetist: is a qualified doctor working in the Department of Anaesthesiology including 

interns, medical officers, registrars and consultants. 

 

Junior anaesthetist: is a medical officer or registrar with three years or less of training in 

anaesthesia.  

 

Senior anaesthetist: is a medical officer or registrar with more than three years of training in 

anaesthesia.  

 

Anaesthesiologist: an anaesthetist who has completed all training requirements to register 

with the Health Professional Council of South Africa (HPCSA). 

 

Consultant: an anaesthesiologist or career medical officer with more than 10 years of 

experience in practicing anaesthesia.  

 

Registrar: is a qualified doctor who is registered with the HPCSA as a trainee 

anaesthesiologist.  

 

Medical officer: is a qualified doctor who is practising in the Department of Anaesthesiology 

under specialist supervision. Medical officers with more than 10 years of experience are 

career medical officers and regarded as consultants.  
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Intern: is a doctor who has completed a university degree and is currently undergoing 

practical training prior to registration with the HPCSA as an independent practitioner.  

 

Spinal anaesthetic: is anaesthesia which is injected directly into the subarachnoid space of 

the spinal column with the intention of causing anaesthesia for surgical delivery of a foetus. 

(27) 

 

Demarcation of study field 

 

The survey will be conducted in the Department of Anaesthesiology which is affiliated to the 

Faculty of Health Sciences of Wits. The department has a staff complement of 80 consultants, 

119 registrars, 40 medical officers, and 32 interns. The hospitals listed below make up the 

core academic and training platforms of the department. 

 

 Charlotte Maxeke Johannesburg Academic Hospital: a 1200-bed central hospital. 

 Chris Hani Baragwanath Academic Hospital: a 2888-bed central hospital. 

 Helen Joseph Hospital: a 500-bed regional hospital. 

 Rahima Moosa Mother and Child Hospital: a 338-bed regional hospital. 

 The satellite training sites will not be included in this study.  

 

Ethical considerations 

 

Approval to conduct this study will be obtained from the Human Research Ethics Committee 

(Medical) and the Graduate Studies Committee of Wits. Approval will also be obtained from 

the Academic Head of the Department of Anaesthesiology at Wits (Appendix 1).  

 

This survey will assess current practices within the Department of Anaesthesiology at Wits 

by using a self-administered questionnaire.  

 

At the departmental academic meetings, anaesthetists will be informed about the study and 

invited to participate. The anaesthetists that agree will receive an information letter 

(Appendix 2) and the questionnaire (Appendix 3) which has been adapted for this study.  
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Permission was obtained from the authors of previous similar questionnaires (Appendix 4). 

Completion of the questionnaire will be considered as implied consent.  

 

Each questionnaire will be allocated a study number to be able to calculate the response rate. 

A completed questionnaire will be folded and returned in a sealed box. Anonymity will be 

maintained as no identifying information will be collected. The questionnaire will take 10 − 

15 minutes to complete. Only the researcher and supervisors will have access to the raw data 

material to ensure confidentiality. The study will be conducted in accordance with the 

principles of the declaration of Helsinki (34) and the South African guidelines for Good 

Clinical Practice (35). All data will be stored in a locked cupboard for six years following the 

completion of the study.  

 

Research methodology  

1.1 Research design 

 

A prospective, contextual, descriptive research design will be followed.  

 

A prospective study requires that data are collected from when the study begins and outcomes 

are observed over a period of time or at the end of the study (36). For this study data will be 

collected at the time the research occurs and clinical practices will be determined after the 

questionnaires have been analysed.  

 

A contextual study observes a specific location in time in an organisational level or 

geographical location and attempts to aid understanding of the specific study group in their 

environment (37). The context of this study is the Department of Anaesthesiology at Wits.  

 

In a descriptive study the researcher examines the variables as they occur naturally without 

any intervention. It requires identification of particular phenomena based on an observational 

basis or the correlation between phenomena (38).  

 

In this study the clinical practices in the Department of Anaesthesiology will be observed 

through a questionnaire.  
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8.2 Study population 

 

The study population will be the anaesthetists in the Department of Anaesthesiology at Wits.  

 

Study sample 

 

8.3.1 Sample method  

 

In this study a convenience sampling method will be used. Questionnaires will be handed out 

to all anaesthetists attending departmental academic meetings. Convenience sampling makes 

use of a non-probability sampling technique where participants are selected because of their 

easy accessibility and proximity to the researcher (39). 

 

8.3.2 Sample size 

 

The sample size was determined following consultation with a biostatistician and confirmed 

by using the Raosoft® sample size calculator. The Department of Anaesthesiology consists 

of 40 medical officers, 119 registrars, 80 consultants, and 32 interns which gives a total of 

271 staff. Questionnaires will be given to the entire accessible population with the intention 

of obtaining a 100% response rate but a minimum of 60% response rate has been determined 

to be acceptable (40).  

 

 

The minimum recommended sample size for this survey is 160 to achieve a 95% confidence 

level, 5% margin of error, and 50% response distribution.  

 

8.3.3 Inclusion criteria 

 

Anaesthetists working in the Department of Anaesthesiology at Wits who are willing to 

participate in the survey.  
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8.3.4 Exclusion criteria 

 

Blank questionnaires will be excluded.  

 

8.4 Collection of data 

 

8.4.1 Development of the questionnaire 

 

Collection of data will be obtained through means of a self-administered questionnaire 

(Appendix 3) which will be distributed at departmental meetings over two months. The 

questionnaire is an amended version of two different questionnaires developed by Theron et 

al. (7) and Jones et al. (28) who have published articles relating to the questionnaires. The 

adapted questionnaire has been reviewed by three senior anaesthesiologists within the 

Department of Anaesthesiology and following their recommendations the questionnaire has 

been amended to ensure face and content validity. The questionnaire consists of a section 

related to demographics of the respondents and 23 questions on anaesthesia practices for 

caesarean delivery.  

 

8.4.2 Determination of current practices in obstetric anaesthesia for caesarean delivery 

 

The aim of the questionnaire is to determine current practices for caesarean delivery 

anaesthesia among anaesthetists in the Department of Anaesthesiology at Wits. Therefore, 

there is no minimum required mark.  

 

8.4.3 Data collection process 

 

The Department of Anaesthesiology has weekly meetings for all department members. At the 

beginning of these meetings the researcher will give a short introduction to the research study 

and invite anaesthetists present to participate. An information letter together with the 

questionnaire will be given to those who express an interest in participating.  
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Each questionnaire will be given a study number which will allow the researcher to calculate 

the response rate. Blank questionnaires will be included to calculate a response rate but not 

included in the data interpretation. Partially completed questionnaires will be included in the 

data interpretation.  

 

During the completion of the questionnaires the researcher will be present to assist with any 

concerns regarding the questionnaire and research process, as well as to protect against any 

data contamination. To further mitigate against data contamination, questionnaires will be 

handed out during non-consecutive department meetings over a period of two months and at 

different sites. Each questionnaire should take approximately 10 – 15 minutes to complete, 

after which they will be placed in a sealed box at the door entrance to protect anonymity and 

confidentiality.  

 

Covid-19 contingency plan for data collection will be through means of an online self-

administered questionnaire through the website SurveyMonkey®. The questionnaire 

(Appendix 3) will be uploaded to SurveyMonkey® and a link as well as the covering letter 

(Appendix 2) will be emailed to all members of the Department of Anaesthesia. The survey 

will protect respondent’s anonymity by not requiring any identifying information or email 

address to submit answers.  

 

Access to SurveyMonkey® will be restricted through login details known only to the primary 

investigator and supervisors. On conclusion of the survey all data will be exported to an 

Excel® database which will be securely kept on a password protected computer which will 

only be accessible by the primary investigator.  

 

Data analysis 

 

All data from questionnaires will be captured on Microsoft® Office 365 Excel® 

spreadsheets. The statistical program STATA® version 16 will be used to process and 

analyse the data. For descriptive analysis of statistics all categorical data will be expressed as 

frequency tables and proportions. Means and standard deviations or median and interquartile 

ranges will be used for continuous variables, depending on the distribution of the data.  
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The survey consists of only categorical data which will be summarised as frequencies and 

percentages. The 95% confidence interval will also be calculated.  

 

To analyse differences between senior and junior anaesthesia providers a Fishers exact or Chi 

squared test will be used. To compare the data of choice of ASA Monitors a Chi squared test 

will be used and a student’s t-test will be used to compare quantities of drug used in spinal 

anaesthesia. The data points from the survey will be compared to the ESMOE guidelines 

through a Fishers exact test or Chi squared test to analyse differences with a p-value of less 

than 0.05.  

 

Significance of the study 

 

Globally there is an increasing trend in the number of caesarean deliveries and South Africa 

is certainly following this trend as evident in the Saving Mothers reports (1, 3). This study 

would be significant as it would highlight the various approaches to caesarean delivery 

anaesthesia within the Department of anaesthesiology and compare those approaches, at 

different skill levels, to the recently introduced ESMOE training guidelines and current 

literature. Currently there is no study comparing current practices for caesarean delivery 

anaesthesia to the ESMOE guidelines in the Department of Anaesthesiology at Wits. As such 

the results of this study would establish a practice baseline of anaesthetists in the Department 

of Anaesthesiology and we may compare this to the ESMOE guidelines. Based on the results 

of the study motivation for further in-service training (specifically medical officers and 

registrars who do not receive training currently) in ESMOE guidelines could be sought after 

and copies of the ESMOE guidelines placed in theatres.  
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Validity and reliability of the study 

 

The validity and reliability of this study will be maintained by the following: 

 appropriate study design; 

 use of a questionnaire which is adapted with face and content validity; 

 presence of researcher during completion of questionnaires to address any questions 

that may arise and to prevent data contamination; 

 maintaining anonymity by numbering the questionnaires with no identifying data and 

placing completed and folded questionnaires in a sealed box; 

 analysing data with the assistance of a statistician.  

 

 

Potential limitations  

 

The study will be limited because only anaesthetists working in the Department of 

Anaesthesiology at Wits will be surveyed so any conclusions will apply only to the relevant 

hospitals and may not be a true reflection of anaesthetic practices at other facilities. The use 

of convenience sampling may result in data being skewed or creation of bias. The honesty of 

answers may also result in the data obtained not being accurate. A poor response rate may be 

a limitation to the study. There is also the possibility the survey may be completed more than 

once by the same person.   
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Project outline 

 

Activity Nov – 

Dec 

2019 

Jan 

 

2020 

Feb 

 

2020 

Mar –

May 

2020 

May – 

Jul 

2020 

Aug − 

Sep 

2020 

Oct – 

Nov 

2020 

Dec 

 

2020 

Proposal 

preparation 

        

Literature 

review 

        

Proposal 

submission 

        

Postgraduate 

approval 

        

Ethics approval         

Data collection         

Draft analysis         

Draft article         

Submission         

 

Financial obligations 

 

The cost of printing and paper will be incurred by the Department of Anaesthesiology. 

 

Item 
Price 

per page 
Number 
of pages 

Copies 
Total 

(Rands) 

Proposal 1 15 10 R 150 

Ethics 1 10 25 R 250 

Post graduate 
form 

1 2 6 R 12 

Final MMed 
Submission 

1 100 4 R 400 

Questionnaires 1 5 208 R1040 

Grand total    R 1852 

 

The cost of SurveyMonkey® for standard access is R540 for one month.   
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Annexure 1: Letter from Head of Department of Anaesthesiology 
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Annexure 2: Information letter 

 

Dear Colleague, 

My name is Ben Watermeyer and I am currently a registrar in the Department of 

Anaesthesiology at the University of the Witwatersrand. I would like to extend an invitation 

to participate in my research project for my MMed degree which is titled: A survey of current 

practice in anaesthesia for caesarean delivery at a Department of Anaesthesiology. The 

purpose of the study is to identify the current practices regarding obstetric anaesthesia within 

the department which will aid in the continued professional development within the 

department and assist in improving patient outcomes. Even if you do not perform anaesthesia 

for caesarean deliveries, please complete the questionnaire as you may be involved in training 

of other clinicians.  

 

Your participation in the study is voluntary and completion and submission of this self-

administered questionnaire will constitute your consent. All questionnaires will remain 

anonymous for your protection and each completed questionnaire will be given a number to 

calculate the response rate. Only the researcher and supervisors will have access to the raw 

data which will ensure your confidentiality is protected. You may withdraw from the study at 

any time prior to the submission of the questionnaire. No incentives will be given for the 

completion of the questionnaire. 

 

Completion of the questionnaire should not take longer than 10 − 15 minutes and participants 

are requested not to share the information provided. All questionnaires should be completed 

online using the provided link to Survey Monkey®, this includes any incomplete 

questionnaires. Should you have any questions relating to the study or if you would like to 

access the final report, you may contact the following persons: Ben Watermeyer 072 599 

3684 or the study supervisors Maria Fourtounas maria.fourtounas@gmail.com and Melissa 

Stubbs Melissa.stubbs@gmail.com. A copy of the final report will be accessible at the 

University of the Witwatersrand Institutional Repository environment on DSpace 

(WIReDSpace) at www.wiredspace.wits.ac.za. 

Permission to conduct the study has been obtained from the Human Research Ethics 

Committee (Medical) of the University of the Witwatersrand. This committee has a principle 

function to safeguard the rights and dignity of all human subjects who agree to take part in a 

research project and maintain the integrity of the research.  
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Should you have any concern over the way the study is being conducted, please contact the 

chairperson of the committee who is Professor Clement Penny by email on 

Clement.Penny@wits.ac.za or by telephone on 011 717 2301. The committee secretaries may 

be reached at 011 717 2700/1234 and by e-mail at Zanele.Ndlovu@wits.ac.za and 

Rhulani.Mukansi@wits.ac.za. 

 

Thank you for your participation 

Ben Watermeyer 
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Annexure 3: Questionnaire 

 

Please place a cross (x) over the block that best represents your practices.  

Please only select one answer.  

If you do not currently practice anaesthesia for caesarean delivery, please select the answers 

you would teach others.  

  

1: What is your current position in the department? 

 Intern 

 Medical Officer  

 Registrar  

 Consultant or career medical officer in anaesthesia 

 

2: Have you received any training in obstetric anaesthesia guidelines?  

 Yes  

 No   

 

3: If yes, was the training in ESMOE or other South African guidelines? 

 Training in ESMOE  

 Other (please specify): _________________ 

 

4: How many years of working experience have you had in anaesthesia?  

 < 1 year 

 1 − 3 years 

 4 − 9 years 

 ≥ 10 years 

5: On average how many anaesthetics for caesarean section do you perform per month? 

 0 per month 

 ≤ 10 per month 

 10 − 20 per month 

 21 − 30 per month 

 ≥ 31 per month 
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6: What is your preferred fluid type to administer to obstetric patients about to receive a 

spinal anaesthetic? 

 Crystalloid 

 Colloid 

 Both 

7: How do you administer the fluid in question 6? 

 Preload only (Prior to administration of spinal anaesthetic) 

 Co-load only (Immediately after administration of spinal anaesthetic) 

 Combined preload and co-load 

 

8: Which of the following standard ASA monitors do you apply before administering a spinal 

anaesthetic for caesarean delivery? Please specify if other.  

 ECG 

 Pulse Oximeter 

 NIBP 

 Temperature  

 Other: 

 

9: How frequently do you monitor the blood pressure after administration of a spinal 

anaesthetic? 

 Every 1 minute 

 Every 2 minutes 

 Every 3 minutes 

 > 3 minutes 

10: How long after delivery of foetus do you change the blood pressure monitoring interval?  

 Immediately post delivery 

 5 minutes after the last stable blood pressure 

 10 minutes after the last stable blood pressure 

 Do not change NIBP cycling interval  
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11: What method of uterine displacement do you most frequently use?  

 Do not displace uterus to left side 

 Obstetric wedge (e.g. Sand block, foam wedge pillow) 

 Table tilt  

 Other: _________________ 

 

12: What first line agent do you use to treat spinal anaesthetic related hypotension in an 

obstetric patient?  

 Adrenaline 

 Dopamine 

 Ephedrine 

 Phenylephrine  

 Other: ________________ 

13: At what minimum platelet count do you administer a spinal anaesthetic? (assume all other 

organ function is normal) 

 ≥ 100 x 109 per l blood 

 ≥ 75 x 109 per l blood 

 ≥ 50 x 109 per l blood 

 < 50 x 109 per l blood 

14: Which local anaesthetic do you use in your spinal anaesthesia for obstetric patients? 

 Isobaric bupivacaine 0.5% 

 Hyperbaric bupivacaine 0.5%  

15: What dosage of local anaesthetic do you most frequently use? 

 Bupivacaine __________ml _____mg 

16: What additive do you use for your obstetric spinal anaesthesia? 

 Fentanyl 

 Sufentanil 

 Morphine 

17: What dosage of additive do you use? 

 Fentanyl  _____ml _____ µg 

 Sufentanil  _____ml _____ µg 

 Morphine _____ml _____ µg 
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18: How do you check for a sensory level after administration of a spinal anaesthetic in 

obstetrics?  

 Ask surgeon to pinch patient with instrument 

 Ice brick  

 Loss of motor function in legs 

 Pin prick 

 

19: At what sensory block level will you proceed with surgery? 

 T8 − 10 

 T4 − 7 

 Above T4 

20: How long do you wait before declaring the spinal anaesthesia inadequate? 

 1 – 10 minutes 

 11 – 20 minutes 

 21 – 30 minutes 

 > 30 minutes 

 

Please answer the following 3 scenarios. Circle your most appropriate choice of intervention.  

All patients are 70kg, with no comorbidities  

 

21. Elective Caesarean Delivery (CD), loss of cold sensation to T6 level after 20 minutes but 

lifting one leg, pre skin incision. 

       

A. Convert to general anaesthesia  

B. Ketamine increasing iv increments    

C. Repeat spinal anaesthetic 

D. Short acting opioid (e.g. Alfentanil) iv increasing increments    

E. Wait 10 minutes  
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22. Elective CD, spinal anaesthetic given 15 minutes ago, significant pain immediately on 

skin incision. 

 

A. Convert to general anaesthesia 

B. Ketamine increasing iv increments 

C. Midazolam    

D. Sevoflurane by mask  

E. Short Acting Opioid (e.g. Alfentanil) iv increments    

 

 

23. Emergency CD, spinal anaesthetic given 10 minutes ago, pain on incision of uterus. 

 

A. Convert to general anaesthesia 

B. Ketamine  

C. Midazolam   

D. Sevoflurane by mask 

E. Short Acting Opioid (e.g. Alfentanil) iv increments 
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Annexure 4: Letters of permission to use and modify questionnaires 
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Appendix 4: Research corrections approval letter 
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Appendix 5: Postgraduate studies letter of approval 
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Appendix 6: Human research ethics committee clearance certificate  
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Appendix 7: Plagiarism and Turnitin report cover page 

 

 


