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INTRODUCTION 

 
 
Safe anaesthetic management of a woman requiring an emergency caesarean section is 
vital for a healthy outcome of both mother and child. The role of the anaesthetist in an 
emergency caesarean section is not only providing the appropriate anaesthetic but also 
includes maternal resuscitation, in-utero resuscitation of the fetus and the post-operative 
care of the mother (1). 
Only medical practitioners who have received formal anaesthetic training to administer 
general and major regional anaesthesia should provide obstetric anaesthesia 
independently, to ensure appropriate standard of care. 
Good communication between the obstetric and anaesthetic teams is vital for timely 
delivery of the baby and to avoid morbidity and mortality. A multidisciplinary 
communication strategy that can be understood by all relevant health professionals is 
required to ensure the efficient mobilisation of staff to undertake an emergency caesarean 
section timeously(2). 
Caesarean sections are still plagued with high complication rates, despite our advances 
in medicine, morbidity and mortality remains unacceptably high.  

HISTORY 

 

It has been stated that a successful caesarean section requires the survival of both mother 
and child for at least one month after delivery. There have been many alleged successful 
caesarean sections described from the 1500’s but they either did not meet the above 
criteria or were never authenticated. According to this the first successful caesarean 
section was performed in Netherlands in 1792 on a woman with cephalo-pelvic 
disproportion(3). 
Until the late nineteenth century women were denied admission to medical schools and 
were therefore prohibited from performing caesarean sections. Dr James Barry, while 
serving in the British army, performed the first successful caesarean section in South 
Africa on the 25 July 1826. Interestingly Dr James Barry (1789 – 1865) birth name was 
Margaret Ann Bulkley, whom at the age of 20 years changed her name in order to be 
accepted to study medicine in Edinburgh. It was only after her death that it was discovered 
she had successfully concealed her sex for 56 years(3, 4).  
While Barry applied western surgical techniques, nineteenth-century travellers in Africa 
reported incidents of local people successfully performing caesarean sections with their 
own medical practices. In 1879 a British traveller, R.W. Felkin, witnessed a caesarean 
section performed by Ugandans (4). 
In America and Germany, the first successful caesarean sections were performed in 1835 
and 1841 respectively(3). 
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Figure I: One of the earliest printed illustrations of caesarean section, supposedly the birth of 
Julius Caesar. A live infant being surgically removed from a dead woman From Suetonius’ Lives 
of the Twelve Caesars, 1506 woodcut (4). 

CAESAREAN SECTION 

 
 

DEFINITION 

A caesarean section (CS) is a surgical procedure performed to deliver the baby through 
an incision on the mother’s abdomen and uterus. Caesarean sections have traditionally 
been divided into two groups either elective or emergency procedures. Elective caesarean 
sections are undertaken before labour commences as opposed to an emergency 
caesarean section which is undertaken when it is deemed that there is an immediate 
threat to the life of a woman or fetus, and can be before or after labour has commenced(1). 
A caesarean section is a multidisciplinary procedure, which involves many tasks, some of 
which are quite complex. The procedure ideally requires a team of seven different 
personnel: an anaesthetist and anaesthetic assistant, an obstetrician and a surgical 
assistant, a theatre nurse, a midwife, and a paediatrician for the baby. The staff needs to 
be assembled before the surgery can be undertaken.(5)  
Once a decision to deliver the baby by an emergency caesarean section is made, the 
operating team has to be informed and the patient has to be prepared for the operation. 
This requires obtaining informed consent, establishing intravenous access, appropriate 
investigations, cross match if required and correctly identifying the patient before and 
when they are transferred to theatre. Feto-maternal monitoring continues until the patient 
is transferred to the operating room. (5) 
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CATEGORISING URGENCY  

 

Caesarean sections have traditionally been divided into two groups, either elective or 
emergency procedures. The emergency category is broad, as it may include procedures 
done within minutes to save the life of a mother or baby as well as those in which mother 
and baby are well but where early delivery is desirable, e.g. a woman with a planned 
elective CS who is admitted in labour. This classification does not convey the degree of 
urgency of the procedure. In some centres, this has led to an ad hoc local adaptation with 
either reclassification of the least ‘urgent’ cases as elective or the creation of a third ‘semi-
elective’ category. This has resulted in data inconsistencies between hospitals(1). 
The above-mentioned Binary Classification System may initially seem suitable because it 
is widespread, simple and not easily confused. However the term ‘elective’ is imprecise 
and the term ‘emergency’ may be applied to a wide range of urgent cases, reducing its 
usefulness. This has led to renewed interest in alternative classification systems(6) 
And as a result, it is acknowledged that the traditional classification of caesarean section 
into ‘elective’ and ‘emergency’ is of limited value for data collection and audit of obstetric 
and anaesthetic outcomes. This is because the spectrum of urgency that occurs in 
obstetrics is lost within a single ‘emergency’ category(7) 
A clear classification system would facilitate communication between professionals as to 
the degree of urgency of a CS. This is important to enable smooth flow of events, while 
ensuring the safety of both mother and baby, in cases where the decision to deliver by CS 
has been made during labour. If used consistently, such a classification system would 
facilitate comparison of process and outcome measures  between  hospitals(2) 
Various classification systems are proposed. One possibility is to apply a non-obstetric 
surgical classification to caesarean section. The National Confidential Enquiry into 
Perioperative Outcome and Death (NCEPOD) classification (emergency, urgent, 
scheduled and elective) is well established, but the definitions are not easily applicable to 
caesarean section. Some maternity units have devised their own classifications as 
example the Colour Coding System (table I). Having different systems, however, makes 
it difficult to compare local and national practices, outcomes and complications(6) 
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Table I: The Colour Coding System (7) 

 
 
 
In the year 2000, a new classification for the caesarean sections was developed in a two-
part study conducted at 6 hospitals. Initially 90 obstetricians and anaesthetists graded 10 
clinical scenarios according to 5 different classification systems (visual analogue scale, 
suitable anaesthetic technique, maximum time to delivery, four grade classification 
"clinical definition", 1-5 rating scale). The study proved the Four Grade Classification 
System (Table II)  is the most consistent and the most useful(8) 
Importantly, the clinical definition based classification system  proved to be useful and 
reliable in the clinical practice(7) 
 
 

Table II: The Four Grade Classification System (8) 

CATEGORY DEFINITION 

(1)EMERGENCY IMMEDIATE THREAT TO THE LIFE OF WOMAN OR FETUS 
(2)URGENT MATERNAL OR FETAL COMPROMISE WHICH IS NOT            

IMMEDIATELY LIFE-THREATENING 
(3 SCHEDULED NEEDING EARLY DELIVERY BUT NO MATERNAL OR FETAL 

COMPROMISE 
(4) )ELECTIVE AT A TIME TO SUIT THE WOMAN AND MATERNITY TEAM 

 

THE FOUR GRADE CLASSIFICATION SYSTEM 

 
The classification system that was first proposed in 2000 has been accepted by various 
UK organizations including(6, 7). 

 Royal College of Obstetricians and Gynaecologists 
 Royal college of anaesthetists 
 Obstetric  anaesthetists Association 
 Confidential Enquiries into Maternal and Child Health 
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The four grade classification system for caesarean sections include specific conditions 
which are depicted in Table III(1). 
 
 
Table III: The Four Grade Classification System with examples of clinical conditions(1). 
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PURPOSE OF THE FOUR-GRADE CLASSIFICATION SYSTEM 
 
 
PROSPECTIVE PLANING 
 
Communication 
Is often highlighted as an area for improvement in obstetric care. Having a more precise 
method of describing urgency would aid communication and potentially save time and 
misunderstandings within and between teams(6). 
 
Guiding practice 
In extreme emergencies, it may be useful for a single trigger (e.g. saying Category 1 
patient) to initiate a set management pathway (e.g. using general instead of regional 
anaesthesia)(7). 
 
 
RETROSPECTIVE ANALYSIS 
 
Distribution of resources and techniques 
Having numerous categories of urgency allows units to analyse activity and examine 
whether allocation of resources (e.g. balance of inexperienced/experienced staff) and 
particular techniques (e.g. general anaesthesia) was appropriate. For example, Nel et al 
found in an audit that contrary to the initial suggestion that use of general anaesthesia for 
emergency caesarean section was low and appropriately supervised, subdivision of 
‘emergency’ into ‘non-life threatening’ and ‘life-threatening’ showed that general 
anaesthesia for the latter was common and frequently provided by unsupervised 
trainees(6). 
 
Outcome measures 
A commonly quoted standard of care is that delivery of the severely compromised fetus 

should be achieved in ≤30 minutes(7). 

 
Costs, charging and determining activity 
Caesarean sections carry the costs of disposables, staff time, drugs, equipment and 
hospital stay. When analysing the distribution of such costs, it is helpful to be more specific 
about the types of case, to set budgets and/or charges more accurately for projected 
activity(6).  
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DECISION-TO-DELIVERY INTERVAL (DDI) 

 
An Emergency or Category one caesarean section is a commonly performed lifesaving 
obstetric operation. It refers to the delivery of a fetus (which has attained a viable 
gestational age), placenta and membranes through an abdominal and uterine incision in 
cases where vaginal delivery is either not feasible or would impose undue risks to the 
mother or baby or both. It may be carried out under regional or general anaesthesia and 
its indications include maternal cardiac arrest, prolapse of the umbilical cord, sustained 
fetal bradycardia (<70/min for ≥3minutes), severe abruptio placentae with a live baby, 
placenta praevia with major haemorrhage, and failed assisted vaginal delivery with fetal 
compromise (bradycardia, high lactate or low pH ie < 7.2), identified irreversible 

abnormality on the cardiotocograph (CTG) that requires delivery within 30 minutes(1, 5).  
 
 
 
DEFINITION OF DDI  
 
DDI refers to the length of time between decision-making and delivery of the neonate by 
emergency caesarean section. It is measured in minutes from the time a decision for 
emergency caesarean delivery is made to the time the baby is delivered (9). 
In 1989, the ACOG committee recommended that in the case of emergency caesarean 
sections, the delivery interval should not exceed 30 min(9, 10) 
The professional bodies such as the American College of Obstetrics and Gynaecology , 
National Institute of Clinical Excellence in the UK and the Royal Australian and New 
Zealand College of Obstetricians and Gynaecologists all have broadly similar 
recommendations in that the decision-to-delivery interval for category 1 CS should be no 
longer than 30 min(10) 
Health facilities providing comprehensive emergency obstetric and neonatal care should 
have the capability of starting an emergency caesarean section within 30 minutes from 
the decision. This depends on organisational structure, institutional policies, staffing 
pattern, availability of equipment and supplies, processes involved in preparation of and 
moving the patient from the labour and delivery suite to the operating room, architectural 
specifications of the unit, availability of the operating team, preparation of operating room 
and the mode of anaesthesia used(5). 
 
 
LITERATURE REVIEW ON DDI IN CATEGORY ONE PATIENTS: 

 

 Evaluation of ‘Decision –To- Delivery Interval’ and causes of delay in emergency 
caesarean sections at a tertiary care hospital. IN Pakistan (2016)(11).  
 
Conclusion: Emergency caesarean section within 30 minutes is possible (No delay 
achieved in 35.96%).  Non availability of operating table is the main cause for the 
delay(11). 
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 Decision - Delivery Interval and perinatal outcome of emergency caesarean 
sections at a tertiary institution. IN Nigeria (2014)(12). 
 
Conclusion: Emergency caesarean section within 30 minutes is poorly achieved (No 
delay in only 5.7 %). Anaesthetic delay is the main delaying cause (Too few 
anaesthetists available). This study demonstrated a lack of correlation between DDI 
and perinatal outcome.(12) 
 

 Evaluation of timings and outcomes in category‑one caesarean sections in a 

tertiary obstetric Hospital in Singapore (2016)(13). 
 
Conclusion: Emergency caesarean section within 30 minutes is achievable (No 
delay in 100%). The bulk of the patients had general anaesthetics. GA was found 
to be associated with shorter anaesthesia and operation times, but poorer fetal 
outcomes compared to spinal anaesthesia (13). 
 

 Factors affecting “decision to delivery interval” in emergency caesarean sections 
in a tertiary care hospital in India (2016)(14). 
 
Conclusion: Emergency caesarean section within 30 minutes is very difficult to 
achieve (No delay in only 1.8 %). The major cause of delay was non availability of 
operation theatres due to long list of awaiting surgery. This study demonstrated 
poorer fetal outcomes when the mean DDI exceeded 75 minutes(14). 

 

 Decision to delivery interval for emergency caesarean sections: Goals Vs reality. 
in UK (2009)(15). 
 
Conclusion: The current recommendations for the interval between decision and 
delivery are not being achieved in routine practice. Failure to meet the 
recommendations does not seem to increase neonatal morbidity ,when the  DDI 
exceeded 30 minutes (15). 
 

 The decision to delivery interval in emergency caesarean sections: Impact of 
anaesthetic technique and work shift. In Sweden (2017)(16). 
 
Conclusion: 92% of the cases were delivered within 30 minutes and mean DDI for 
all cases was 17.3±8.1 minutes. GA shortened the DDI by 10 and 13 minutes 
compared to RA(16). 
 

 Evaluation of decision‑to‑delivery interval in emergency caesarean section: A 1‑
year prospective audit in a tertiary care hospital. In India (2017)(17). 
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Conclusion: Only 42.4% emergency CS conformed to the 30 min DDI. Failure to 
meet the current recommendations was associated with adverse maternal 
outcomes, but not with adverse neonatal outcome (17). 
The usually accepted standard in cases of serious maternal or fetal compromise is 
that decision to birth time by caesarean section should be within 30 minutes, 
although the literature suggests that there is minimal research evidence to show 
improvement in the outcomes(1). 
There may be conflicting priority of concerns about the mother and her baby. Hasty 
decision-making has the potential to cause adverse effects. Delays in birth possibly 
associated with poor outcomes(1). 
All in all, it is generally accepted that DDI interval of less than 30 minutes in 
Category 1 patients is arbitrary, not evidence-based, despite these objections, the 
proportion of deliveries of Category 1 patients within the 30-minute interval remains 
a commonly recommended auditable target that may indicate quality of care (1, 2) 

 
 
 

CHOICE OF ANAESTHESIA FOR AN EMERGENCY CAESEREAN SECTION 

 
The primary goal of anaesthesia for caesarean section is to provide adequate and safe 
anaesthesia both for the mother and baby. The factors that must be identified rapidly to 
inform the choice of anaesthetic are: the urgency and the indication (communicate with 
surgeon), maternal preference (communicate with mother), and specific contraindications 
or difficulties (brief history as above plus preoperative examination of airway, body mass 
index, spine, and coagulation status). If regional anaesthetic is attempted, a time limit 
must be imposed and conversion to GA performed once this is exceeded(18). The rate of 
GA conversion of regional anaesthesia in category 1 CS is significantly higher than in less 
urgent cases. 
 
GENERAL ANAESTHESIA 
 
In category 1 CS, rapid sequence general anaesthesia (RSGA) is commonly used 
because this technique is faster to perform and quicker to establish than a spinal 
anaesthesia. However, RSGA is being challenged due to risk of hypoxia, aspiration, and 
controversies regarding the technique practiced, choice, and doses of drugs.(18, 19) 
 
SPINAL ANAESTHESIA 
 
On arrival of the patient to theatre a discussion between the obstetrician and the 
anaesthetist should take place to assess if there is enough time allowing for a routine 
spinal anaesthesia or not. Preferably feto-maternal monitoring should continue during the 
spinal anaesthesia procedure (20). 
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An approach of spinal anaesthesia termed “rapid sequence spinal anaesthesia” has been 
described for Category 1 caesarean section when there is no contraindication for spinal. 

The concept of RSSA was introduced the first by Kinsella et al. for category‑1 caesarean 

section(19). 
 

The principles of RSSA as described by Kinsella and colleagues include the use of no-
touch spinal technique, simplify the spinal drug combination, limit the time available for 
attempts, if necessary, start the surgery before full establishment of the block ( T10 ) and 
be ready to administer general anaesthesia in the event of spinal failure(19, 21-23) 
 
 
 
 

Table IV: Rapid Sequence Spinal Anaesthesia ( RSSA)(18) 

 
Adapted from OXFORD MEDICAL PUBLICATIONS,Emergencies in Anaesthesia, Second edition. 

 

 

Controversy exists as to whether effective spinal anaesthesia can be achieved as quickly 
as general anaesthesia for a category-1 caesarean section (24). 
 
 
LITERATURE REVIEW OF GENERAL ANAESTHESIA VS REGIONAL ANAESTHESIA 
IN CATEGORY ONE PATIENTS  
 

 Rapid sequence spinal anaesthesia versus general anaesthesia: A prospective 

randomized study of anaesthesia to delivery time in category‑1 caesarean 

section.IN INDIA (2016)(19). 
 

Conclusion: Anaesthesia delivery time is shorter in rapid sequence spinal 
anaesthesia (Anaesthesia delivery time is the time interval between time for 
anaesthesia to delivery of the baby).This technique may be equivalent to rapid 

sequence general anaesthesia in category‑1 emergency caesarean section. No 

significant difference was found in Apgar scores between the two groups(19). 
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Figure III: Anaesthesia time (19) 

 
 

 
Figure IV: Time for surgical readiness(19) 

(GR-A: RSGA / GR-B: RSSA) 
 
 
 

 Speed of spinal vs general anaesthesia for category-1 caesarean section: a 
simulation and clinical observation-based study. IN UK& CANADA(2013) (24, 25). 

 
Conclusion: A 7-min difference between the median times to surgical readiness for 
spinal anaesthesia (8:52 min:s) and general anaesthesia (1:56 min:s). Attempts to 
shorten the anaesthetic time by altering established techniques, whether using 
general or regional anaesthesia, are likely to result in only modest time savings 
overall. It is also well known that violations of established work practices contribute 
to a large proportion of adverse events(24, 25). 

 

 Rapid sequence spinal anaesthesia for category-1 urgency caesarean section:    a 
case series.IN UK(2010) (21). 

 
Conclusion: The data indicated that one might expect to establish anaesthesia in 
6–8 min using a rapid sequence spinal. Careful case selection is crucial (21).   
Rapid sequence spinal anaesthesia describes an approach to regional anaesthesia 
in emergency situations to mitigate the risks of the GA ,while enabling prompt 
delivery of the baby .RSSA was the first described in 2003 , and since then , there 
have been supporters and challengers of its role . Critics cite a potential increased 
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risk of the infection. Supporters suggest that the risks associated with the GA 
outweighs the theoretical risks attributed to RSSA (20). 
RSSA requires involvement of the whole theatre team and the communication is an 
essential component .RSSA is not for an inexperienced anaesthetist and should only 
be introduced after appropriate team training(20).   
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CONCLUSION 

  
The anaesthetist plays a critical part in mother-and-child care. Prioritisation of caesarean 
section urgency contributes to a favourable impact on the outcome for both the mother 
and the baby.  
A target DDI of 30 minutes in Category 1 patients is an audit tool that allows testing of the 
efficiency of the whole delivery team and has become accepted practice. However, certain 
clinical situations will require a much quicker DDI than 30 minutes and units should work 
towards improving their efficiency. On the other hand undue haste to achieve a short DDI 
can introduce its own risk, both surgical and anaesthetic, with the potential for maternal 
and neonatal harm(7). 
There is minimal quality evidence about the ideal anaesthetic technique for patients 
requiring emergency caesarean section. Traditionally, general anaesthesia has been 
advocated when there is immediate threat to the mother or the fetus, whereas the use of 
neuraxial techniques is advocated in less pressing situations(26). 
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