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Abstract

Objective: The choice of anesthesia for emergency cesarean delivery (CD) is one of the most important choices to make
in obstetric anesthesia. In this study, we examine which type of anesthesia was used for emergency CD in our hospital,
and how the choice affected the time from entry to the operation room until incision (TTI), time until delivery (TTD),
and maternal/neonatal outcomes. Methods: Retrospectively, we examined all emergency CD’s performed in Shaare
Zedek Medical Center between January—-December 2018. Results: 1059 patients met the inclusion criteria, of which
7.7% underwent general anesthesia (GA), 36.2% — conversion from labor epidural analgesia to surgical anesthesia, 52%
— spinal anesthesia and 4.1% — combined spinal epidural. We did not find a significant difference between the GA and
conversion epidural groups in terms of TTI or TTD. Nevertheless, GA was found to be correlated to a high rate of blood-
products requirement and ICU admission. The rate of newborns with an APGAR score of less than 7, in both first and
fifth second after birth, was significantly higher in the GA group, as well as the need for NICU admission. Conclusion:
This study clearly emphasizes that the TTI are shortest when using GA or conversion of labor epidural analgesia to
surgical anesthesia. Meanwhile, GA is also linked to higher rates of admissions to ICU as well as poorer neonatal
outcomes compared to the other groups. Additionally, our study uncovered a low rate of GA, and relatively low rate of
regional anesthesia failure, which meets the accepted standards.
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Introduction

In the last years, we see a dramatic increase in the rate of
elective cesarean deliveries (CD). In England, for instance,
the rate of initial CD labors rose from 11% to 16% in a 10 year
period," and likewise in the rate of CD in general (30% of
labors in England! and 33% in the United States?). In some
counties, CD even constitutes the majority of labors (around
55.5% in Brazil and in Egypt).?

The reasons and indications for the performance of CD may
be sorted in a few different manners. The first is by distinction
between maternal indications, such as preeclampsia,
hemorrhage, high blood pressure, and past cesarean
sections; fetal indications, such as macrosomia, abnormal
fetal presentation, fetal distress and multiple gestation, and
other obstetric reasons such as arrest of descent, placenta
previa, cord prolapse, maternal preference, and so on.?49
These very reasons may also be divided and separated on the
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basis of urgency of the operation for saving the life of the mother
and/or newborn, or for the improvement of other outcomes of
labor, for example, herpes prevention. Hence, the importance of
surgery safety increases even more, as we choose CD to avoid
neonatal herpes, for example, aiming to choose the safest path.
Ensuring the maternal and fetal safety is the main anesthetic goal
in CD’s, and in order to enable its achievement, multidisciplinary
coordination, and collaboration are crucial. In order to create
better communication between the anesthesiologists and
gynecologists, the NICE organizations developed a classification
of cesarean section urgency,®”! which was recently adopted by
the Royal College of Obstetricians and Gynaecologists (RCOG)
and the Royal College of Anaesthetists (RCoA).®! As in any
surgery, the anesthesiologist’'s responsibility is to ensure the
patient’s safety. In CD, there is great importance to matching
the type of anesthesia with the urgency of the surgery and the
maternal and fetal medical condition. Regional Anesthesia (RA)
is generally preferable,’®? though in critical cases, GA is often
necessary.

© 2020 Kenas Wiskott et al.. This is an open access article distributed under the Creative Commons Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

§ sciendo

6



Wiskott et al.: Anesthesia for Emergency Cesarean Delivery

There are some solid reasons for the preference of RA over
general anesthesia (GA).I'"” The main reason is that maternal
mortality rates in cases with GA are more than twice as hight""
(and even up to 16 times as high in certain case series).l'?
Moreover, there is the concern of difficult intubations.!'s
Accidental Awareness during General Anesthesia (AAGA),["®!
the risks involved in the transfer of anesthetic medication from
maternal to fetal blood,!" and more. Besides the urgency,
there are other indications for GA such as the patient’s refusal
to RA, failure of RA,l'"" coagulopathy,['®1920 hemodynamic
instability and increased intracranial pressure. Another factor
that may make GA preferable is the availability and timeframe
of the anesthesia. The time from making the decision to
operate until reaching adequate anesthesia is significantly
shorter in GA as compared to RA.I'22122 |t should also be
noted that the type of anesthesia chosen will have an effect
on blood loss and on the need to use blood products.?24 Of
all emergency CD’s, the rate of GA usage in accordance with
the urgency is around 7—15%.1'"25281 Some case series even
present a rate as high as 50% in certain cases.?"%!

Materials and methods

In this retrospective cohort study, we focused on emergency
CD performed in Shaare Zedek Medical Center, comparing
the ones performed with GA to the ones performed using RA.
We compared the times elapsed from the patient’s admission
to the operation room until the beginning of surgery (time
to incision-TTI) and from admission to operation room until
delivery (time to delivery - TTD); maternal outcomes and
complications, such as the need for blood products and
transfer to ICU; and neonatal outcomes and complications,
such as PH, APGAR, and transfer to NICU.

We have gathered data regarding emergency CD performed
between January—December 2018. The data was digitally
extracted from automated anesthesia records by the two
coauthors (KW & RJ). The surgeries were identified as CD
according to the diagnosis code, and as emergent according

Table 1: Preoperative Characteristics

to a specific system mark. From these cases, additional data
regarding the patients and the newborns was extracted and
embedded into Excel tables. Any missing data was manually
gathered from the medical records. Finally, all data was cross-
referenced in order to eliminate clerical errors. The study got
the approval of the institutional ethics committee (Number ID-
RCB: 0062-19-SZMC).

The inclusion criteria were emergency CD performed in 2018,
exclusion criteria were, as is customary,? multiple gestation,
cases with IUFD, and alongside cases in which the anesthetic
protocols were not digital or unavailable.

The primary outcome of the study was the time to incision
(TTIl) and time to delivery (TTD). The secondary outcomes
were the maternal complications, such as the need for
blood products and transfer to ICU; need for intraoperative
supplemental intravenous analgesia/sedation in the different
groups of neuraxial anesthesia (NAA) and neonatal outcomes
and complications, such as PH, first, and fifth minute APGAR
score and transfer to NICU. Additional recorded data was
the patient’s preoperative data (age, number of pregnancies,
number of labors, and number of past cesarean sections) and
additional monitoring.

Results

During the follow up period, 1253 patients underwent
emergency CD. After exclusion according to the criteria, 1059
patients were included in the study. The tables presented
below only include the data of 1025 patients for which the
anesthesia type was not changed during surgery. The groups’
characteristics are presented in Table 1.

The rate of GAamongst all patients was 7.7%. The correlation
between the anesthesia type and the maternal outcomes is
presented in Table 2.

GA is, as seen above, correlated with shorter TTl and TTD,
but also with greater use of blood products and need for ICU
admission. In our experimental group, there were 2 (1.9%)
cases in which the intubation was labeled “difficult” by the

GA Epidural

Spinal CSE

Count 79
Mother’s age, Years 31.41 £ 6.76 (19-45)
Parity 4.59 £ 3.52 (1-17)

Past CS 0.59 £ 1.10 (0-5)

Gestational Age, Weeks 36.76 + 4.26 (26—41)

28.98 + 6.11 (16-49)
2.99 +2.94 (1-18)

0.20 + 0.41 (0-2)

39.55 + 1.71 (29-43)

547 16
31.83 + 6.37 (19-52) 32.75 +7.61 (20-46)
4.43 +3.28 (1-19) 4.31+2.44 (1-8)

0.73 + 1.03 (0-6) 1.69 + 1.62 (0-5)

37.53 £ 3.20 (25-42) 37.25 + 3.02 (30-41)

Values are given as Mean + SD (range); GA - General Anesthesia; CSE - Combined Spinal Epidural
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anesthesiologist. In both these cases, video laryngoscope
was successfully used for intubation.

Intraoperative supplemental intravenous analgesia/sedation,
defined in this study as using of one or more of the following
medications: Fentanyl 50 mcg, Ketamine 12.5 mg, Midazolam
2 mg, Propofol 50 mg in the different groups of NAAwas 15.9—
37.5%.

27.4% patients in the Epidural group required sedation. No
events of aspiration or other sedation-related complications
had been recorded. In our group of patients, of the 403 who
started with epidural in the delivery room, 20 (4.9%) required
conversion of the anesthesia type, of which 9 (2.2%) were
converted to spinal following a failed epidural, 7 (1.7%) were
converted to GA following a failed epidural, and 4 (1%) were
converted to GA, in spite of a proper epidural, due to the
urgency of the operation. From 561 patients who started with
spinal, 14 (2.49%) required conversion to GA following a failed
spinal or additional intraoperative complication. The rate of
sedation in Spinal group was 15.9%.

The correlation between the type of anesthesia and the
neonatal outcomes is presented in Table 3.

Discussion

Our study’s main objective was to find whether there is a
statistically significant variance in TTl and TTD, depending on
the different types of anesthesia used in emergency CD; GA

Table 2: Maternal Outcomes

and various NAA types.

Analyzing the results, we found no clinically substantial
difference between the groups in terms of demographic
parameters. Moreover, there was no significant difference
in TTI when comparing the groups of patients who received
GA for CD and those who were converted from labor epidural
analgesia to surgical epidural anesthesia for CD (epidural
conversion). TTD times of these groups also did not differ
significantly. While the fact that GA provides the shortest
operation-times is a consensus in literature, the reality that
epidural conversion allows similarly short times is not as
consistent.[?230

The use of spinal anesthesia for CD is common in the
absence of labor epidural analgesia,??® though according to
the data we have uncovered, there is a TTI difference of more
than 8 minutes in spinal anesthesia group compared to GA or
epidural groups.

In our hospital, the use of combined spinal epidural (CSE)
is not very common, and according to the data gathered,
it prolongs the TTI by almost 3-fold as compared to GA
or epidural conversion. Thus, the use of CSE may be a
reasonable option only in non-critical cases.

As secondary outcomes, we examined data regarding the use
of blood products, admission to ICU and the need for additional
sedation on top of NAA. It is notable that in the GA group,
the need for blood products was substantially greater (11.4%
of patients in this group received blood products, and 6.3%
of them were even admitted to ICU, mainly due to massive

Spinal CSE

GA Epidural
TTI, Min 11.19 £ 10.74 (0.23-48.48)*
TTD, Min 14.15 + 11.93 (2.00-53.02)*
Blood products 9 (11.4%)* 2 (0.5%)
ICU admission 5 (6.3%)* 0 (0%)

11.29 + 5.64 (0.68-38.27) NS
16.17 £7.55 (2.17-78.77) NS

19.41 £7.77 (0-60.9) 29.94 +9.06 (10.22—43.57)

25.46 +9.99 (1-97) 39.09 + 12.09 (14.22-61.72)
4(0.7%) 1 (6.3%)

1(0.2%) 0 (0%)

Values are given as Mean * SD (range) or as number (percent); GA - General Anesthesia; CSE - Combined Spinal Epidural; TTI - Time To Incision; TTD -
Time To Delivery; NS - not significant compared to GA; * p < 0.05 compared to other groups.

Table 3: Neonatal Outcomes

GA Epidural Spinal CSE
APGAR1 <7 38 (48.1%)* 63 (16.4%) 87 (15.9%) 3(18.8%)
APGAR5<7 19 (24.1%)* 14 (3.7%) 23 (4.2%) 0 (0%)
Birth Weight 2825 + 870 (700-4180) 3311 + 548 (1126—4652)* 2970 + 783 (570-5114) 2786 + 667 (1210-3958)
Transfer to NICU 28 (35.4%)* 37 (9.7%) 122 (22.3%) 7 (43.8%)
PH 7.205+0.153 7.256 + 0.094 7.271+£0.975 7.22+0.136
(6.71-7.405)** (6.776-7.442) (6.894-7.506)** (6.895-7.391)

Values are given as Mean * SD (range) or as number (percent); GA - General Anesthesia; CSE - Combined Spinal Epidural; NICU - Neonatal Intensive Care
Unit; * p < 0.001 compared to other groups. ** p < 0.05 between those two groups.
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bleeding). This finding matches reports in literature,?*?4 As
for the need of additional sedation, the group of patients who
got epidural conversion needed additional sedation at far
higher rates, as could be expected.?® It should be noted that
both in the epidural group and in the spinal group, in which
15.9% were sedated, no unusual events of aspiration or other
sedation-related complications had been recorded, and there
were no admissions to ICU.

One of the common aspects referenced in relation to
emergency CS anesthesia, is the rate of NAA failure.®! In
our group of patients, of the 403 who started with epidural
in the delivery room, only 20 (4.9%) required conversion of
the anesthesia type, of which 9 (2.2%) were converted to
spinal following a failed epidural, 7 (1.7%) were converted to
GA following a failed epidural and 4 (1%) were converted to
GA, in spite of a proper epidural, due to the urgency of the
operation.

According to the guidelines of the Royal College of
Anesthetists, an RA to GA conversion rate of less than 5%
in emergency CS is considered an indication for a high-
quality obstetric anesthesia unit.?® If so, our unit meets this
standard. Expectably, there have also been cases of failed
spinals; of the 561 patients who started off with spinal, 14
(2.49%) required conversion to GA following a failed spinal.
Nevertheless, this rate also meets the guidelines specified
above.

As previously noted, one of the reasons for avoiding GA in
obstetrics, as much as possible, is the relatively high risk of
difficult intubation and its complications. In our experimental
group, there were 2 (1.9%) cases in which the intubation was
labeled “difficult” by the anesthesiologist. In both these cases,
video laryngoscope was used for intubation, and there were
no further complications or need for ICU admission.

As for neonatal outcomes, there was a clear and significant
correlation found between all examined outcomes and GA.
APGAR1, APGARS5, and pH outcomes were all substantially
poorer in the GA group. Furthermore, the rate of NICU
admissions was significantly higher in GA group (35.4%)
compared to epidural and spinal groups (9.7% and 22.3%,
respectively). Nevertheless, it should be noted that the birth
weights and gestational ages of the epidural group were also
markedly better.

As limitations of this study, we can mark that it was a
retrospective research, with data gathered from medical
records, may inherently suffer from some inconsistencies;
hence, we will shortly begin working on a similar study in
a prospective cohort outline. Given the existing structure of
the medical records, both the time of making the decision to
operate and its levels of urgency are not precisely recorded.
Therefore, we were not able to calculate the decision delivery
time properly, nor categorize the operations in terms of
urgency.

Conclusion

This study clearly emphasizes that the times from admission to
the operation room until incision are shortest when using GA or
conversion of labor epidural analgesia to surgical anesthesia.
Meanwhile, GA is also linked to higher rates of admissions to
ICU as well as poorer neonatal outcomes compared to the
other groups. Additionally, our study uncovered a low rate of
GA, and a relatively low rate of RA failure, which meets the
accepted standards.

Accordingly, it may be suggested that both maternal and
neonatal outcomes are expected to be better in the epidural
group. Moreover, this method enables the shortest TTI. Thus,
it may be recommended to perform epidural analgesia in the
early stages of labor, for all cases with a known high risk of
reaching cesarean section delivery.

Every medical center works under unique conditions, with
different population types, which undoubtedly affect the rates
of GA and epidural analgesia use for labors. Therefore, we
advise each medical center to examine its specific data and
adjust its standards in accordance with the current guidelines
found in literature.

Funding/support statement

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sector.
This study was part of the requirements for an MD thesis by
the second author, RJ.

Acknowledgment
The study received only departmental funding.

Conflicts of interest statement
None of the co-authors have any conflicts of interest to
declare.

References

[e1]NHS Maternity Statistics, England 2017-18 - NHS Digital [In-
ternet]. NHS Digital. 2019 [cited 11 June 2019]. Available from:
https://digital.nhs.uk/data-and-information/publications/statistical/
nhs-maternity-statistics/2017-8

[2] Boerma T, Ronsmans C, Melesse DY, Barros AJD, Barros FC,
Juan L et al. Global epidemiology of use of and disparities in cae-
sarean sections. Lancet 2018; 392: 1341-1348. doi: 10.1016/
S0140-6736(18)31928-7

[3] Barber EL, Lundsberg LS, Belanger K, Pettker CM, Funai EF,
llluzzi JL. Indications contributing to the increasing cesarean
delivery rate. Obstet Gynecol 2011; 118: 29-38. doi: 10.1097/
AOG.0b013e31821e5f65



Romanian Journal of Anesthaesia and Intensive Care

[4] Cunningham F, Leveno K, Bloom S, Hoffman B, Casey B, Spong
C. Williams Obstetrics, 25e. 25th ed. New York, N.Y.: McGraw Hill
Medical, 2018

[5] Boyle A, Reddy UM, Landy HJ, Huang CC, Driggers RW, Laughon
SK. Primary cesarean delivery in the United States. Obstet Gyne-
col 2013; 122: 33-40. doi: 10.1097/A0G.0b013e3182952242

[6] Caesarean section | Guidance | NICE [Internet]. Nice.org.uk.
2019 [cited June 11, 2019]. Available from: https://www.nice.org.
uk/guidance/cg132/chapter/1-Guidance

[7] Lucas DN, Yentis SM, Kinsella SM, Holdcroft A, May AE, Wee M

et al. Urgency of caesarean section: a new classification. J R Soc

Med 2000; 93: 346-50. doi: 10.1177/014107680009300703

[Internet]. Rcog.org.uk. 2019 [cited June 11, 2019]. Available

from:

lines/goodpractice11classificationofurgency.pdf

[9] Halpern SH, Soliman A, Yee J, Angle P, loscovich A. Conversion
of epidural labour analgesia to anaesthesia for Caesarean sec-

8

—

https://www.rcog.org.uk/globalassets/documents/guide-

tion: a prospective study of the incidence and determinants of
failure. British Journal of Anaesthesia 2009; 102: 240-243. doi:
10.1093/bja/aen352

[10]Bucklin BA, Hawkins JL, Anderson JR, Ullrich FA. Obstetric an-
esthesia workforce survey: twenty-year update. Anesthesiology
2005; 103: 645-53. doi: 10.1097/00000542-200509000-00030

[11]Hawkins JL, Chang J, Palmer SK, Gibbs CP, Callaghan WM.
Anesthesia-related maternal mortality in the United States: 1979-
2002. Obstetrics & Gynecology 2011; 117: 69-74. 10.1097/
AOG.0b013e31820093a9

[12]Dongare P, Nataraj M. Anaesthetic management of obstetric
emergencies. Indian Journal of Anaesthesia 2018; 62: 704. doi:
10.4103/ija.lIJA_590_18

[13]Mushambi MC, Kinsella SM, Popat M, Swales H, Ramaswamy
KK, Winton AL et al. Obstetric Anaesthetists’ Association and Dif-
ficult Airway Society guidelines for the management of difficult
and failed tracheal intubation in obstetrics. Anaesthesia 2015; 70:
1286-306. doi: 10.1111/anae.13260

[14]Difficult airway: C-section [Internet]. Openanesthesia.org. 2019
[cited September 22, 2019]. Available from: https://www.open-
anesthesia.org/difficult_airway_c-section/

[15]Pandit JJ, Andrade J, Bogod DG, Hitchman JM, Jonker WR, Lu-
cas N. 5th National Audit Project (NAP5) on accidental awareness
during general anaesthesia: summary of main findings and risk
factors. Br J Anaesth 2014; 113: 549-59. doi: 10.1093/bja/aeu313

[16]Afolabi BB, Lesi FE. Regional versus general anaesthesia for
caesarean section. Cochrane Database Syst Rev 2012; 10:
CD004350. doi: 10.1002/14651858.CD004350.pub3

[17]Orbach-Zinger S, Friedman L, Avramovich A, ligiaeva N, Or-
vieto R, Sulkes J et al. Risk factors for failure to extend labor
epidural analgesia to epidural anesthesia for Cesarean section.
Acta Anaesthesiol Scand 2006; 50: 1014-8. doi: 10.1111/j.1399-
6576.2006.01095.x

[18]Reuveni A, Orbach-Zinger S, Eidelman LA, Ginosar Y, loscovich
A. Peripartum anesthetic management of patients with Factor Xl

10

deficiency. J Perinat Med 2014; 42: 295-300. doi: 10.1515/jpm-
2013-0144

[19]Shroff R, Thompson AC, McCrum A, Rees SG. Prospective
multidisciplinary audit of obstetric general anaesthesia in a dis-
trict general hospital. J Obstet Gynaecol 2004; 24: 641-6. doi:
10.1080/01443610400007877

[20]Bernstein K, Baer A, Pollack M, Sebrow D, Elstein D, loscovich A.
Retrospective audit of outcome of regional anesthesia for delivery
in women with thrombocytopenia. J Perinat Med 2008; 36: 120-3.
doi: 10.1515/JPM.2008.020

[21]Quinn A, Kilpatrick A. Emergency caesarean section during la-
bour: response times and type of anaesthesia. European Journal
of Obstetrics & Gynecology and Reproductive Biology 1994; 54:
25-29. doi: 10.1016/0028-2243(94)90077-9

[22. Hein A, Thalen D, Eriksson Y, Jakobsson JG. The decision to
delivery interval in emergency caesarean sections: Impact of an-
aesthetic technique and work shift. F1000Res 2017; 6: 1977. doi:
10.12688/f1000research.13058.2

[23]Aksoy H, Aksoy U, Yiicel B, Ozyurt SS, Acmaz G, Babayigit MA
et al. Blood loss in elective cesarean section: is there a differ-
ence related to the type of anesthesia? A randomized prospective
study. J Turk Ger Gynecol Assoc 2015; 16: 158—-63. doi: 10.5152/
jtgga.2015.15034

[24]Helman S, Drukker L, Fruchtman H, loscovich A, Farkash R, Avi-
tan T et al. Reuvisit of risk factors for major obstetric hemorrhage:
insights from a large medical center. Arch Gynecol Obstet 2015;
292: 819-28. doi: 10.1007/s00404-015-3725-y

[25] Traynor AJ, Aragon M, Ghosh D, Choi RS, Dingmann C, Vu
Tran Z, et al. Obstetric Anesthesia Workforce Survey: A 30-
Year Update. Anesth Analg 2016; 122: 1939-46. doi: 10.1213/
ANE.0000000000001204

[26]Beckmann M, Calderbank S. Mode of anaesthetic for category
1 caesarean sections and neonatal outcomes. Australian and
New Zealand Journal of Obstetrics and Gynaecology 2012; 52:
316-320. doi: 10.1111/j.1479-828X.2012.01457 .x

[27]Kinsella SM, Walton B, Sashidharan R, Draycott T. Category-1
caesarean section: a survey of anaesthetic and peri-operative
management in the UK. Anaesthesia 2010; 65: 362-8. doi:
10.1111/j.1365-2044.2010.06265.x

[28][Internet]. Rcoa.ac.uk. 2020 [cited 14 January 2020]. Avail-
able from: https://www.rcoa.ac.uk/sites/default/files/docu-
ments/2019-09/CSQ-ARB-2012_0.pdf

[29]Staboulidou I, Beslic J, Kuehnle E, Kaisenberg C, Hillemanns P,
Schippert C. Neonatal and Maternal Short-Term Outcome after
Emergency Caesarean Section in Comparison to Elective and
Second Stage Caesareans: Results of A Retrospective 10-Year
Survey. International Journal of Women’s Health and Wellness
2018; 4: 080. doi: 10.23937/2474-1353/1510080

[30]Popham P, Buettner A, Mendola M. Anaesthesia for Emergency
Caesarean Section, 2000—2004, at the Royal Women’s Hospital,
Melbourne. Anaesthesia and Intensive Care 2007; 35: 74—79. doi:
10.1177/0310057X0703500110



