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Abstract
Background: Caesarean Section (CS) is a mode of  delivery to decrease maternal and perinatal morbidity and mortality. We 
aimed to determine the type of  anaesthesia used for CS among live-birth deliveries; and the failure rate of  spinal anaesthesia 
(SA) in Princess Marina Referral Hospital, Botswana.
Methods: Women who underwent CS from May-December 2017 were enrolled in the study. Data were recorded from 
anaesthesia charts and abstracted using Excel spreadsheet. We established the type of  anaesthesia used, comparing the rate 
of  elective versus emergency indications, and failure rate of  SA using STATA. Fisher’s exact test used to compare results.
Results: Among 2775 live-birth deliveries, 30.2% (837/2775) was by CS. Of  those, 95.2% (797/837) had had SA and 4.8% 
(40/837) were GA. Under SA, 27.4% (218/797) were elective, and 72.6% (579/797) were emergency. Under GA 10% (4/40) 
were elective and 90.0% (36/40) were emergency. The overall failure rate of  SA was 2% (16/813), that is 0.9% (2/220) for 
elective and 2.4% (14/593) among emergency indications; Fisher’s exact test p = 0.2959.
Conclusion: Our study demonstrated that single shot SA is the most commonly preferred type of  anaesthesia for both 
elective and emergency CS. The overall failure rate of  SA was less common in our settings than previously reported.
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Introduction
Cesarean section (CS) is one mode of  delivering a new-
born using a surgical intervention mainly meant to de-
crease maternal and perinatal morbidity and mortality1,2. 
Globally the rate of  CS is increasing both in high- and 
low-income countries 2–4. Recently, governments and 
clinicians have expressed concern about the rise in the 
numbers of  CS births and the potential negative conse-
quences for maternal and infant health 5–8. The increase 
has two main reasons: maternal preference 9 and an in-
crease in emergency CS attributed to advanced intrapar-
tum fetal monitoring 10. The latter allows obstetricians 
to diagnose intrapartum fetal compromise earlier and 
more effectively 10.
 

There are two types of  anaesthesia for CS, regional 
(spinal anaesthesia, epidural anaesthesia, and combined 
spinal-epidural anaesthesia) and general anaesthesia 11. 
Current evidence highlights the benefits and increased 
use of  regional over general anaesthesia for CS since 
regional anaesthesia avoids the risk of  difficult intuba-
tion, pulmonary aspiration of  gastric contents, mini-
mal blood loss and helps to avoid the use of  multiple 
drugs that may cause drug interactions with drugs used 
for general anaesthesia 10–13. Furthermore, there is an 
increased tendency of  using CS under regional anaes-
thesia because of  the risk of  failed intubation and as-
piration of  gastric contents that are causes of  maternal 
morbidity and mortality 14.
 
Though both regional and general anaesthesia are       
acceptable for CS the use of  general anaesthesia has 
fallen dramatically in high-income countries in the past 
few decades and is now used in less than 5% of  CS 14–16. 
The type of  anaesthesia chosen for CS is dependent on 
numerous factors such as the urgency, indication of  the 
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operation, coexisting medical problems, maternal and 
obstetrician’s preference, anticipated duration and dif-
ficulty of  the procedure and the presence or absence 
of  an in-situ epidural or spinal catheter 17–19. There 
are many indications for general anaesthesia, some of  
which are failed regional anaesthesia, conditions where 
regional anaesthesia is contraindicated, maternal re-
quest and life-threatening fetal and/or maternal com-
promise that may occur with extra time incurred with 
a regional technique or where there is insufficient time 
for a regional technique 20.
 
Data on the type of  anaesthesia by urgency, elective and 
emergency, and prevalence of  CS are limited, especial-
ly in low-income countries. In the United States and 
the UK, general anaesthesia is used for less than 5% 
of  elective CS deliveries. For emergency CS deliveries, 
the rate varies between 15 and 30% 16. In sub-Saharan 
Africa, 10-20% of  the CS are performed under gen-
eral anaesthesia 21. There is no internationally accepted 
classification system for CS. The international health-
care community has considered the ideal rate for CS 
to be between 10% and 15% 22. Hitherto/span>, there 
has been no specific information in Botswana regard-
ing the rate of  CS, description of  categories of  CS or 
type of  anaesthesia used for CS. Therefore, this study 
aimed to determine: (1) The type of  anaesthesia used 
for CS among live-birth deliveries, general or regional, 
stratified by urgency, elective and emergency, in Prin-
cess Marina Hospital (PMH), in Botswana; (2) Failure 
rate of  regional anaesthesia requiring a shift to general 
anaesthesia. 

Methods
Study population
All mothers who delivered with the help of  CS under 
anaesthesia during the study period.
 
Study settings
The study was conducted in PMH, in Gaborone, Bot-
swana. PMH is one of  the largest public referral hos-
pitals in Botswana with just over 500 beds and six op-
erating theatres. Patients are commonly referred from 
smaller district hospitals and outreach clinics to PMH 
for specialized or advanced care.
 
Data collection
Data were collected using the PMH anaesthesia regis-
ter between May and December 2017. Data were dou-
ble-entered into a Microsoft Excel (2013) Spreadsheet. 
Inconsistencies and missing data were identified through 

logic checks, and once identified data were checked 
against the original anaesthesia register. The variables 
included were the age of  the patient, indication for CS, 
the urgency of  the CS, mode of  anaesthesia and time 
taken to conduct the CS procedure. Medications, such 
as oxytocin and vasopressors, were also recorded.
 
Definition of  terms
CS is when a baby is born through an incision in the 
mother's abdomen and uterine wall. Elective is when CS 
is planned and an Emergency when CS is not planned11. 
Regional anaesthesia refers to the use of  local anaes-
thetic solutions to produce circumscribed areas of  loss 
of  sensation. The types of  regional anaesthesia used for 
CS that is, spinal (subarachnoid) and epidural (extradur-
al) anaesthesia involve the infiltration of  a local anaes-
thetic agent, usually bupivacaine, into the surroundings 
of  the spinal cord through the lower back of  the wom-
an. General anaesthesia refers to the loss of  ability to 
perceive pain associated with loss of  consciousness 
produced by intravenous or inhaled anesthetic agents 23.
 
Classification of  CS Categories 24

CS category. A classification relating the degree of  ur-
gency of  CS to the presence or absence of  maternal or 
fetal compromise.
Category 1 = immediate threat to the life of  mother or 
fetus
Category 2 = no immediate threat to the life of  mother 
or fetus
Category 3 = requires early delivery
Category 4 = at a time to suit the women and staff  
(elective)
 
Statistical Analysis
Data were analyzed using STATA (Stata Corp. 2015. 
Stata Statistical Software: Release 14. College Station, 
TX: Stata Corp LP) 25. We established the type of  anaes-
thesia used, comparing the rate of  elective versus emer-
gency indications, and conversion rate from SA to GA 
(failure rate of  SA) using STATA. In our comparison, 
we used Chi-square or Fisher’s exact test and P values 
of  <0.05 were considered statistically significant.
 
Ethical considerations
The study protocol was approved by the University 
of  Botswana Institutional Review Board (UBR/RES/
IRB/17552), Botswana Health Research and Develop-
ment Committee of  Ministry of  Health and Wellness 
(HDME: 13/18/1VoLX (81), and PMH and Ethical 
Committee (5/79(306-1-2017). Waiver for the informed 
consent process was offered by the IRBs.
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Results
Among 2775 live-birth deliveries conducted in PMH, 
30.2% (837/2775) was conducted using CS, the median 
age and interquartile range (IQR) among 837 was 29 
years (IQR, 24-29 years).
 
Type of  anaesthesia by elective versus emergency 
CS
Out of  837 live-birth, SA was the initial choice of  anaes-

thesia for 813 of  the CS while for 24 GA was an initial 
choice. For 16 (2 from elective and 14 from emergency 
group) CS aesthesia choice was changed from SA to 
GA during the CS procedure. Excluding the 16 changed 
from SA to GA, overall, elective CS was performed un-
der SA in 27.4% (218/797) versus 10.0% (4/40) under 
GA, Fisher’s exact test p <0.016. Emergency CS was 
performed under SA in 72.6% (579/797) versus 90.0% 
(36/40) under GA (including those converted from SA 
to GA), Fisher’s exact test p <0.016 (Fig. 1).

Fig 1. Flow diagram type of anaesthesia for caesarean section and indication status, 
elective versus emergency 
 

 

 

 

 

                                                  

   

                                
 

                                                                                                     

 

Note: Elective CS was performed under SA in 98.2% (218/222) versus 1.8% (4/222) under GA, 
and Emergency CS performed under SA in 94.1% (579/615) versus 5.9% (36/615) under GA 
 

Conversion to General from Spinal Anaesthesia
Overall 2.0% (16/813) of  CS under SA converted to 
GA during the CS procedure. The failure rate was high-
er, though it did not reach a significant level, among 

CS deliveries with emergency indication than elective 
CS indications, 2.4% (14/593) versus 0.9% (2/220), re-
spectively, Fisher’s exact test p = 0.2959 (Table 1). Bupi-
vacaine was the only available local anesthetic used for 
spinal anaesthesia in our context.
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Indications for caesarean section conducted under 
general anaesthesia in Princess Marina Hospital in 
Botswana
Out of  40 CS performed under GA, the majority were 

as a result of  failed spinal anaesthesia, 40% (16/40), fol-
lowed by antepartum hemorrahage, 22.5% (9/40) and 
Thrombocytopenia and Fetal distress, each 10% (4/40) 
(Fig. 2).

Fig 2. Indications for caesarean section conducted under general anaesthesia in 
Princess Marina Hospital in Botswana 

  

 

Note: CS= caesarean section   

Indications for caesarean section conducted as an 
elective in Princess Marina Hospital in Botswana
Among the 222 performed as elective CS, previous CS, 

post-date pregnancy and big-baby were in the top three, 
55.9% (124/222), 10.8% (24/222) and 8.1% (18/222), 
respectively (Fig. 3).

Table 1.  Failure rate of spinal aesthesia requiring change to 
general anaesthesia between elective and emergency cesarean section procedure 

  

  Initial use of Spinal Anaesthesia 

Type of CS* Failed** Successful Row total Fisher’s exact test, 

p value 

Elective CS 2 (0.9%) 218 (99.1%) 220 0.2959 

Emergency CS 14 (2.4%) 579 (97.6%) 593   

Column total 16 797 813   
  
*   CS= Cesarean section 

  

** Failed means conversion to general anaesthesia from initial spinal anaesthesia 
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Fig 3. Indications for caesarean section conducted as an elective in Princess 
Marina Hospital in Botswana 

 

Note: APH=Antepartum hemorrahage, CS= caesarean section, CPD = Cephalopelvic 
disproportion 

Category of  caesarean section and spinal anaes-
thesia
Category 1 CS is an immediate threat to the life of  a 
woman or fetus, and 205 cases were category 1. Among 
this 89.3 % (183/205) CS performed under spinal an-
aesthesia and the remaining 10.7% were under general 
anaesthesia. The indications for Category 1 CS were: 
Imminent uterine rupture, Antepartum haemorrhage, 
Fetal distress and Cord prolapse.

Spinal bupivacaine 0.5% doses and other drugs 
used for CS
The bupivacaine doses used for CS ranged from 
7.5mg to 15mg, and the majority used 12.5mg (81.3%, 
648/797) followed by 10mg (13%, 103/797), 12mg 
(3.3%, 26/797), 15mg (0.9%, 7/797), 11mg (0.6%, 
5/797), 9mg (0.4%, 3/797), 8mg (0.3%, 2/797), 13mg 
(0.3%, 2/797) and 7,5mg (0.1%, 1/797).
 
There was no epidural or combined spinal-epidur-
al performed during the study period for CS. Hyper-
baric bupivacaine was used combined with fentanyl in 
20/797 (2.5%) cases and the most commonly used dose 
was 12.5 mg (81.3%). And 10mg used in 103 (12.9%) 
of  women. The common dose used ranged from 10-
12.5mg. The lowest dose was 7.5mg and the highest 

being 15mg. Vasopressor was required to treat spinal 
hypotension in 150/837(18.97%) cases. Pharmacologic 
agents used to treat spinal hypotension and bradycardia 
were phenylephrine, ephedrine and atropine. Ten IU 
intravenous bolus of  oxytocin used to augment uterine 
contractions in all cases.
 
Analysis of  different grades of  CS showed 205 cat-
egory 1 CS such as 139 fetal distress, 43 antepartum 
haemorrhages, 16 imminent uterine rupture, and seven 
cord-prolapse.
 

Discussion
The present analysis was the first study reporting on 
type of  anaesthesia, general or regional, stratified by 
elective and emergency, and the prevalence of  CS in 
referral hospital settings in Botswana. Close to one-
third (30.2%) of  deliveries in PMH was by CS which 
is on the higher side of  what is estimated worldwide. 
Globally, though CS rate increased even up to 30%, the 
WHO emphasise that at a population level, CS rates 
higher than 10% are not associated with reductions in 
maternal and newborn mortality rates benefit for wom-
en or infants being the major reasons for considering 
CS deliveries. Currently, there is no standard classifica-
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tion system for CS that would allow the comparison 
of  CS rates across different facilities, cities, countries 
or regions in a useful and action-oriented manner 26. A 
population-based recommended CS rate cannot be ap-
plied as the ideal rate at the hospital level 26 and thus our 
hospital-level result was not directly comparable to any 
other study.
 
Given the benefits and risks of  the different techniques, 
it is important to clarify what type of  anaesthesia is 
more efficacious in terms of  various maternal and ne-
onatal outcomes for the different types of, and indica-
tions for, CS 11. In our settings, 98.2% of  elective and 
94.1% of  emergency CS was conducted using regional 
(SA) anaesthesia which is higher than the report from 
sub-Sahara countries (80-90% of  CS under SA) 21. The 
present finding was also higher than the minimum prac-
tice from high-income countries, where the rate was 
95% and 85%, respectively for elective and emergency 
CS 27. In this study, we observed that spinal anaesthesia 
was used frequently for category 1 CS which contribut-
ed to a high percentage of  spinal anaesthesia for emer-
gency CS.
 
In this study, there was no epidural or combined spi-
nal-epidural anaesthesia usage as a mode of  anaesthesia 
for CS. Partly, the reason was due to lack of  labour anal-
gesia set up in PMH and partly because of  the shortage 
of  trained nursing staff  in the maternity ward to mon-
itor the patient.  
 
In PMH, there is no protocol on a type of  anaesthesia 
for the different category of  CS. In this study, we ob-
served that SA used frequently for category 1 CS that 
most likely contributed to the high percentage of  SA 
for emergency CS (96%). In our study, the finding of  
the high percentage of  SA for category I emergency CS 
is above the minimum of  the high- income countries in 
some cases like uterine rupture and cord prolapse may 
also contribute to this finding.
 
In contrast to reports from Nigeria and South Africa, 
the rate of  failure of  the SA and subsequent conversion 
to GA in PMH is low (0.9% among elective and 2.4% 
among emergency CS, Table 1). A study in Nigeria re-
vealed a SA failure rate of  6 % which was attributed to 
technical failure as it was found to occur with anaes-
thetists who had low experience in anaesthesia 28. South 
African family medicine practice has revealed the inci-
dence of  a SA failure rate as high as 11% & found to 
be higher in emergency CS. From another South Africa 

report in Mthatha hospital, the incidence of  a SA failure 
was 11.7% with a higher rate for emergency (12.3%) 
than with elective (9.4%) CS 29. According to the Royal 
College of  Anaesthetists (2012), a 1% failure rate for 
elective and 3% for emergency CS are acceptable 27. 
The present study findings showed that the incidence 
of  failed SA was lower in PMH compared to that of  the 
South African Eastern Cape Mthatha hospital, Nigeria 
or the Royal College of  Anaesthetist’s practice/experi-
ence. In our settings, GA conversion from SA was seen 
in both high and low doses of  bupivacaine (0.5%). As 
the SA failure was seen with a high and low dose of  
bupivacaine and we are in agreement with the report 
from Nigeria that attributed technical problems with 
less experience.

Opioid adjunct to SA during CS has the advantage of  
increasing the intraoperative sensory block and the 
quality of  analgesia. The synergetic effect of  an opioid 
will aid to decrease the dose of  bupivacaine required 
for SA and it helps to decrease the risk of  high block 
or spinal hypotension 30. Concerning the use of  adju-
vant during CS anaesthesia in PMH, fentanyl was the 
only drug used. This result showed the use of  fentanyl 
adjuvant during SA for CS was in 20 parturient cases 
20/797 (2.39%) which is a very low percentage. In our 
entire patient population, the local anaesthetic used for 
SA was bupivacaine 0.5%. A variety of  bupivacaine 
dosing regimens was used in our settings. In most cases, 
the dose of  bupivacaine for SA in PMH was 12.5mg. 
Some authors suggest the bupivacaine dose commonly 
used is slightly higher than the average dose reported18. 
Adjusting the spinal bupivacaine dose to patient height 
is the factor that should be taken into consideration in 
order to decrease the incidence and severity of  hypo-
tension and less requirement of  vasopressors 31.
 
Oxytocin initial bolus dose can cause cardiac arrhyth-
mia and hypotension. It is essential to take precaution 
especially in those parturient with hemodynamic insta-
bility and cardiac illness. All our patients received an 
initial bolus dose of  10 IU regardless of  the comorbid 
condition and indication for CS while the 2010 British 
Journal of  Anaesthesia has concluded the routine use 
of  5 units oxytocin bolus during elective C-section can 
no longer be recommended as adequate uterine tone 
can be obtained with lower doses of  oxytocin (0.5 – 
3)32. The study by Tsima et al in 2013 at PMH on the 
use of  oxytocin during CS revealed that the local setting 
does not follow international practice and recommend-
ed the need for national guidelines 33. According to the 
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2017 Up-to-date, oxytocin bolus should be given slowly 
in a dose of  less than 3IU 18. 
Our study has some limitations. First, the study was 
cross-sectional in one referral hospital, as the result 
would only reflect a snapshot of  CS in PMH, not at the 
country level. However, PMH being the largest public 
referral hospital in Botswana, and most deliveries be-
ing at health facilities our result would be helpful to 
program implementation and future planning. Second, 
there was no detailed profile on comorbidity and ob-
stetric complications; and there was no maternal or ne-
onatal outcome included since there was no follow up 
of  patients after the procedure.
 
Conclusion
Our study demonstrated that single shot SA is the 
most commonly preferred mode of  anaesthesia for 
both elective and emergency CS in PMH in Botswa-
na that is higher than that of  practices in sub-Sahara 
African countries. The SA failure rate and subsequent 
conversion to GA were less than the rate mentioned 
in the literature for both emergency and elective CS. 
Regardless of  the indication for CS or considering the 
presence or absence of  comorbid conditions 10 IU of  
oxytocin given as a bolus intravenously in all cases that 
is a high dose. A prospective comprehensive study in-
cluding assessment of  maternal and neonatal outcomes 
associated with the choice of  anaesthetic technique is 
warranted.
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