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ABSTRACT

Pregnancy, labor, and delivery lead to significant physiological changes, and having accurate knowledge of
these changes is crucial for an effective spinal anesthetic technique during a caesarean section. Optimizing the
mother's health before, during, and after a caesarean section is the goal of the ERACS care method, which is a
specialized approach to surgical procedures. Issues with lower limb mobility, anxiety, and dependence on
others are some mental health problems that may arise from prolonged recovery periods. Spinal anesthesia
patients are evaluated using the Bromage scale to determine if they are ready to be released from the post-
anesthesia room. Researchers at Panglima Sebaya Hospital aimed to compare the time taken by standard
operating room procedures and ERACS to reach a Bromage Score (2) after spinal anesthesia in caesarean
section patients. This study employed a cross-sectional design based on observational analytical research,
which is a non-experimental quantitative technique. Out of 84 patients, 47 were treated with standard SC
techniques, and 47 were treated with ERACS SC. The findings indicated that the conventional method took
181-240 minutes (3—4 hours) to achieve a Bromage score (2), while the ERACS method only took 60-120
minutes (1-2 hours). A significance value of 0.000 (2-tailed) was determined based on the independent t-test
results. The results showed that the ERACS method required less time than the conventional method to
achieve Bromage Score (2) in CS patients post-spinal anesthesia.
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INTRODUCTION

Anesthesia is a common practice in the medical field to numb patients during invasive
surgeries such as caesarean sections. Local, general, and regional anesthesia are the three
main types of these drugs (Mangku & Senapathi, 2010). Regional anesthesia is superior to
general anesthesia in terms of safety for the mother, the amount of medication needed to
control bleeding and other complications during induction, and the time required to recover
from the anesthetic effects (Butterworth et al., 2013). Spinal anesthesia involves injecting
local anesthesia into the subarachnoid space located between the L2-L3, L3-L4, or L4-L5
segments of the lumbar spine (Majid et al., 2011). As long as the block does not reach a high
level, spinal anesthesia can satisfy the patient with its own set of benefits, including rapid
recovery, fewer side effects, and less impact on the respiratory system. According to recent
research conducted by the World Health Organization (WHO), the use of caesarean section
(CS) procedures is increasing globally. It already accounts for more than 21% of births and is
expected to continue to rise (World Health Organization, 2021). Furthermore, according to the
2018 RISKESDAS statistics, 17.6% of births in Indonesia occurred via CS. This percentage is
predicted to increase by 5% to 15% annually, in line with the trend of birthing methods. The
results presented here are consistent with the high volume of CS in East Kalimantan Province,
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particularly in Paser Regency, where 43% of 5,052 births in 2022 were assisted by CS. In
some circumstances, such as an intact uterus and a baby weighing more than 500 grams
(Anggorowati & Sudiharjani, 2018), an artificial birthing method called caesarean section
(CS) can be performed through an incision in the front abdominal wall and uterine wall.
Hysterotomy, sometimes known as caesarean surgery, is a surgical procedure that allows a
mother to give birth while the baby is still in the uterus (Sirait, 2021).

When the mother and fetus show signs that could endanger their lives, such as placenta previa
or abnormal fetal position or presentation, the CS delivery technique is used (Cunningham et
al., 2018). One of the most common CS delivery methods today is ERACS, or Enhanced
Recovery After Caesarean Surgery. According to Nisak et al. (2023), ERACS is a procedure
that improves maternal health before, during, and after caesarean section by implementing a
specific care approach. ERACS is a program that helps patients recover more quickly after
surgery. This program has several benefits, including a lower risk of complications and a
shorter hospital stay. Additional benefits of ERACS include reducing opioid exposure and
addiction rates, as well as improving the quality of healthcare services (Patel & Zakowski,
2021). The implementation of ERACS involves three (3) steps: preoperative preparation,
intraoperative care, and postoperative care. This approach aims to ease the patient's mind with
first-class services while accelerating care and recovery by prioritizing patient. According to
research conducted by Tika et al. (2022), the ERACS method offers many advantages and
benefits as a perioperative program for patients undergoing caesarean sections. These include
a shorter hospital stay, less anxiety and depression, a lower risk of postoperative infections,
and faster body recovery. In a different study, Nisak et al. (2023) found that mothers who
used ERACS reported less discomfort during delivery than mothers who did not use ERACS.
To help women cope with postoperative wound discomfort and allow them to move more
quickly after childbirth, the ERACS approach uses minimal painkillers. Post-CS care is
essential to help patients recover emotionally and physically after surgery. Because patients
cannot move their lower limbs, psychological conditions such as anxiety, dependence, and
depression can develop as a result of the five-day recovery interval.

Patients undergoing spinal anesthesia are evaluated using the Bromage scale to determine
their readiness to be released from the post-anesthesia room. The Bromage scale is useful for
assessing motor function after anesthesia. It measures the duration of postoperative care and
observation. The criteria for moving patients from the recovery room are when their Bromage
score is equal to or lower than 2 on the scale. A patient is considered fully recovered from
anesthesia if they achieve a Bromage score of 2 (Finucane, 2007). According to research
conducted by Nuryana (2020), patients utilizing the Enhanced Recovery After Surgery
(ERAS) method achieved the Bromage Scale more quickly compared to those using
conventional methods, specifically in patients undergoing Cesarean Section (CS) with spinal
anesthesia. For CS patients, the range of ERAS methods resulted in an average Bromage
Scale achievement time of 27 minutes, with the longest approach taking 67 minutes. In
contrast, for CS patients, the range of time required to complete the Bromage Scale was from
136 minutes for the fastest traditional approach to 195 minutes for the longest. With an
operating room capable of handling six different types of surgeries, Panglima Sebaya Hospital
stands as a primary medical facility in Paser Regency. Panglima Sebaya Hospital offers
Cesarean Section among other surgical care. According to statistics collected from the Central
Operating Room Recovery Room of Panglima Sebaya Hospital, the average monthly patient
load for CS is 47, with 32 patients undergoing conventional CS and 15 patients undergoing
ERACS. The Bromage Scale should be less than or equal to 2, and patients often require 45
minutes to an hour to be transferred to the recovery room before they are allowed to leave. In
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light of this, the author intends to compare the duration required to achieve a Bromage Score
of 2 in patients undergoing spinal anesthesia for Cesarean Section using conventional
techniques and ERACS in the Central Operating Room Recovery Room at Panglima Sebaya
Hospital. Pada penelitian ini memiliki tujuan untuk mengetahui perbedaan lama waktu
pencapaian Bromage Score (2) pada pasien SC pasca spinal anestesi antara pengunaan metode
konvensional dengan ERACS di Kamar Operasi RSUD Panglima Sebaya.

METHOD

This research strategy employs an analytical, quantitative, non-experimental, cross-sectional
study design. A total of 84 patients were included in the sample, consisting of 47 conventional
CS patients and 47 ERACS CS patients. Data collection for this project was conducted from
March to May 2024. Research implementation permission was granted by Panglima Sebaya
Hospital on March 20, 2024, with letter number: 400.5.4/958/WD.11.3/2024. Panglima
Sebaya Hospital in Paser Regency served as the research location, specifically in the
Recovery Room. Data — data tersebut dikumpulkan menggunakan lembar observasi kemudian
data diolah secara komputerisasi dengan cara editing, coding, data entry, dan tabulating.
Selanjutnya, data dianalisis dengan dilakukan uji statistik menggunakan uji independent t-test.
Namun, sebelum dilakukan uji statistik independent t-test, maka terlebih dahulu dilakukan uji
normalitas data untuk mengetahui normal atau tidaknya data yang digunakan. Uji normalitas
data dilakukan dengan menggunakan rumus Kolmogorov Smirnov atau Shapiro-Wilk.

RESULT
Characteristics of the Respondents
Table 1.

Univariate Analysis Results Based on Age, Height, and Weight
Variable Mean + SD Minimum Maximum
Age (years) 30.5+£5.1 20 45
Height (cm) 158.4 +6.5 145 175
Weight (kg) 65.1+8.9 55 85

Time Required to Achieve Bromage Score (2) Post-Spinal Anesthesia in Caesarean Section
Patients Using Conventional and ERACS Methods

Table 2.
Frequency Distribution of the Duration to Achieve Bromage Score (2) in Post-Spinal
Anesthesia Caesarean Section Patients Using Conventional and ERACS Methods

Time (minutes) Conventional (n=47) ERACS (n=47)

0-30 0 (0%) 43 (91%)

31-60 17 (36%) 4 (9%)

61-120 17 (36%) 0 (0%)

121-180 13 (28%) 0 (0%)
Table 3.

Mean Time to Achieve Bromage Score (2) in Post-Spinal Anesthesia Caesarean Section
Patients Using Conventional and ERACS Methods

Group Mean + SD Minimum Maximum
Conventional 137.5+£40.3 70 180
ERACS 17.3+£9.6 5 30
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DISCUSSION

Characteristics of the Respondents

Age

According to Table 1, which discusses respondents' characteristics by age, the majority of
mothers undergoing caesarean section, whether through conventional or ERACS methods, are
aged between 17 and 35 years. These findings align with previous research that shows the
majority of mothers who underwent caesarean sections in 2024 at Bahagia Hospital Makassar
were aged between 20 and 35 years (Surmayanti et al., 2022). Meanwhile, mothers giving
birth via caesarean section were aged between 20 and 34 years, according to research
conducted at Budi Kemuliaan Hospital in 2020 (Soebrata et al., 2023). The ideal age for
women to have children is between 20 and 35 years because, during this period, women are at
their reproductive peak. Biologically, the best time for women to become pregnant is between
20 and 35 years of age, as fertility rates and egg production are at their highest during this
period (Murray & Huelsmann, 2013). At this stage of a woman's life, her body is typically in
the best condition to support pregnancy, and her uterus can provide the best environment for
the growing baby (Soebrata et al., 2023).

Height

Mothers undergoing caesarean section, either with traditional or ERACS procedures,
generally have a height range between 151-160 cm, according to Table 1, which discusses
respondent characteristics by height. Septiana and Sapitri (2020) found that the majority of
caesarean section patients at Prabumulih City Hospital had a height of 145 cm or more, which
Is consistent with the findings of this study. According to Septiana & Sapitri (2020), Rustam
Mochat proposed that women with a height of 145 cm or less might have a narrow pelvis and
are more likely to undergo a caesarean section during childbirth. However, this study’s
findings contradict that assumption. According to the research, a small pelvis, which can
complicate the baby’s passage through the birth canal, is highly associated with heights below
145 cm. Due to the correlation between pelvic circumference and overall body and spine
dimensions, height is one of the variables that can contribute to a narrow pelvis. An average-
height individual's pelvis is generally wider and larger than that of shorter individuals.
Because the pelvis is part of the spine, its size can be influenced by spinal dimensions.
Additionally, Kristiani et al. (2023) noted that environmental and genetic factors are among
the many other variables that can affect pelvic size.

Weight

Table 1 shows that the majority of mothers undergoing caesarean sections, both through
traditional and ERACS procedures, weigh between 61 and 70 kg. This group represents the
respondent’s weight-related characteristics. Researchers hypothesize that maternal weight
during pregnancy, patients' desire to give birth more comfortably, and the growing popularity
of caesarean sections all play a role in patient preferences regarding delivery procedures.
Because overweight pregnant women are more likely to experience infertility issues and
spontaneous miscarriages, According to the Institute of Medicine, between 50% and 60% of
overweight and obese mothers put themselves and their unborn children at risk of
complications such as venous thromboembolism, depression, premature birth, high blood
pressure, and breastfeeding difficulties. Mothers who are underweight, compared to those
who are obese, require extra fat. Premature labor and macrosomia are risks for mothers with
unfavorable pregnancies (Zahra & Hidayat, 2023). Transverse skin incisions and cleaner
transverse uterine incisions should be made in women who are obese. The use of
subcutaneous layers is highly recommended, as there is a higher risk of infection in this
population (Machado, 2012).
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Time to Achieve Bromage Score (2) in Post-Spinal Anesthesia Caesarean Section
Patients Using Conventional Methods

According to the results presented in Table 2, the conventional method of achieving a
Bromage score (2) in post-spinal anesthesia caesarean section patients typically takes between
31 and 60 minutes, or approximately half an hour to an hour, with an average time of 67
minutes. Observation findings corroborate this, as 17 individuals (36%) required 31 to 60
minutes. The anesthetic drugs used in this study for patients undergoing caesarean section
with the conventional technique were: a) Bupivacaine 12 mg + Fentanyl 25 mg; and b)
Bupivacaine 0.5% 12.5 mg. Bupivacaine is an amide-type local anesthetic with a rapid onset
of action and a long duration of effect. By blocking the passage of sodium ions across cell
membranes, bupivacaine temporarily stops impulses from traveling along nerve fibers (Puar,
2021). To maximize the analgesic action of local anesthetics like bupivacaine, further
medications or adjuvants are required.

The use of opioids is one example of an adjuvant. Opioids are defined as any chemical
substances, whether naturally occurring or synthetic, that bind to morphine receptors and
effectively reduce pain during and after surgery (Badi et al., 2022). A reliable synergistic
effect can be achieved by combining moderate doses of bupivacaine with opioid adjuvants;
this combination extends the duration of the sensory block without exacerbating sympathetic
block or delaying recovery (Nahakpam et al., 2020). The results of this study support
previous research indicating that patients undergoing spinal anesthesia post-caesarean section
with a dose of bupivacaine 0.5% 20 mg require 190-235 minutes to achieve a Bromage score
(2), whereas a dose of bupivacaine 0.5% 15 mg requires 155-195 minutes (Nuriyadi, 2012).
Further research conducted in November 2018 at Dr. Moewardi Surakarta Hospital and other
indicated that, compared to bupivacaine 5 mg + fentanyl 50 mcg, bupivacaine 12.5 mg
provides a longer duration of motor blockade and a faster onset of effects. This data suggests
that recovery times are shorter with the combination of bupivacaine 5 mg and fentanyl 50
mcg. The authors of the study hypothesize that the addition of 50 mcg fentanyl and the
volume of the local anesthetic reduce the concentration of bupivacaine, which subsequently
affects the binding of bupivacaine to proteins, thus explaining the delayed onset and shorter
duration of motor blockade (Indradata et al., 2021).

Duration to Achieve Bromage Score (2) in Cesarean Section Patients Post-Spinal
Anesthesia with Enhanced Recovery After Cesarean Surgery (ERACS) Method
According to findings in Table 2, related to the time required to achieve a Bromage Score of
(2) in patients undergoing Cesarean Section (CS) post-spinal anesthesia, the ERACS method
typically results in a duration of 0 minutes to 30 minutes, or 0 hours to half an hour. On
average, 43 patients (91%) achieved a Bromage Score of (2) within 17 minutes, with a range
of 0-30 minutes. These findings are supported by observational data. Levobupivacaine 0.5%
10 mg + fentanyl 25 mg was administered to all sample patients undergoing CS using the
ERACS technique in this study. The time required to achieve the Bromage Score is
influenced by the anesthetic medication given to the patients (2). Consistent with previous
studies, this research indicates that levobupivacaine significantly reduces the resolution time
for Bromage 0O motor blockade compared to bupivacaine, even when both drugs are given
with the same amount of additional opioids (Bremerich et al., 2007). Furthermore, Artawan et
al. (2021) and others have shown that isobaric levobupivacaine groups have much shorter
motor and sensory blockade durations. As the S(-) non-racemic enantiomer of bupivacaine,
levobupivacaine has a lower toxicity profile for the cardiovascular and central nervous
systems.
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Levobupivacaine is used as a replacement for the more commonly used bupivacaine due to its
claimed advantages, such as a broader effect on sensory nerve fibers compared to motor fibers
and a lower risk of cardiotoxicity in overdose compared to the racemic form of bupivacaine.
Because the protein binds faster, levobupivacaine is less hazardous. Moreover, compared to
patients receiving bupivacaine, levobupivacaine has milder side effects, including
hypotension, bradycardia, nausea, and vomiting (Duggal et al., 2015). For all patients
consuming it, fentanyl significantly enhances the quality of anesthesia and prolongs the
analgesic period. Patients who use opioids may experience the highest quality of anesthesia
when both drugs work synergistically in various ways (Ferrarezi et al., 2021).
Levobupivacaine 0.5% 10 mg + fentanyl 25 mg will work synergistically to enhance the
effectiveness and duration of postoperative analgesia after a Cesarean Section, making the
mother more comfortable without negatively impacting the baby’s health.

Difference in Time to Achieve Bromage Score (2) in Cesarean Section Patients Post-
Spinal Anesthesia between Conventional Methods and Enhanced Recovery After
Cesarean Surgery (ERACS)

The 2-tailed significance value was set at 0.000 according to the independent t-test findings in
Table 4. This finding indicates that the ERACS approach takes longer than the standard
method to achieve a Bromage Score of (2) in patients undergoing Cesarean Section after
spinal anesthesia. Data in Table 4.2 further shows the time difference between the two
methods; traditional Cesarean Sections often take 31-60 minutes, while ERACS procedures
usually take only 0-30 minutes. Partially due to the type of anesthesia administered to
patients, the ERACS approach requires less time than the traditional method to achieve a
Bromage Score of (2) in patients undergoing Cesarean Section post-spinal anesthesia. This
aligns with the idea that, after spinal anesthesia, the patient's leg muscles are still susceptible
to the effects of general anesthesia. The density of the local anesthetic determines how the
drug flows and how much area is anesthetized (Butterworth et al., 2013). The length of spinal
blockade is largely influenced by the dose of local anesthetic; longer motor recovery periods
are associated with higher doses of local anesthetic (Ikhwandi et al., 2023).

Additionally, other factors come into play, such as informing patients about mobilization.
This includes explaining that patients can move their toes, ankles, and flex them 0-6 hours
after the initial Cesarean Section. Patients still feel anxious about moving after surgery, so this
information is crucial. The anesthetic given to patients undergoing conventional Cesarean
Section is bupivacaine 0.5% 12.5 mg or fentanyl 25 mg + bupivacaine 12 mg, according to
previous research. On the other hand, levobupivacaine 0.5% 10 mg + fentanyl 25 mg is
prescribed to patients undergoing ERACS. Patients undergoing spinal anesthesia for Cesarean
Section will experience a shorter sensory and motor blockade if given 10 mg fentanyl and
0.5% levobupivacaine. These results are consistent with previous research showing faster
motor recovery times in the levobupivacaine group compared to the bupivacaine group
(Artawan et al., 2021). Consistent with previous studies, this research establishes that the
ERACS approach requires more time than the standard method to achieve a Bromage Score in
patients undergoing Cesarean Section (Nuryana, 2020). Early mobilization level 1, defined as
the ability to move the lower extremities, differs significantly in patients treated with ERACS
compared to those treated with non-ERACS care, according to other research (Zuleikha et al.,
2023). Furthermore, previous research has shown that patients undergoing ERACS were able
to achieve early mobilization at level 1 in 17 participants (94.4% of the total) and level 2 in 1
participant (5.6%), consistent with our study results (Nuraeni et al., 2024).
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CONCLUSION

The conclusions drawn from this study indicate that, between March and May 2024, patients
undergoing post-spinal anesthesia caesarean section at Panglima Sebaya Hospital required an
average of 67 minutes, or 31 to 60 minutes, to achieve a Bromage score (2) when using the
conventional method. Using the ERACS method, patients undergoing post-spinal anesthesia
caesarean section at Panglima Sebaya Hospital between March and May 2024 typically
required an average of 17 minutes or 0—30 minutes (around 0-0.5 hours) to achieve Bromage
score (2). Panglima Sebaya Hospital found that between March and May 2024, patients
undergoing post-spinal anesthesia caesarean section required longer to achieve a Bromage
score (2) when using the conventional approach compared to the ERACS method.
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