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Abstract

Background: This study aimed to compare the efficacy, safety, and discharge times of patients undergoing day-case anor@
surgery using 5mg hyperbaric bupivacaine versus 5mg hypobaric bupivacaine. The evaluation was based on Fast-Track Scoring
criteria, which assess the suitability of patients for day-case surgery.

Methods: A prospective observational study was conducted at Ankara City Hospital, including 80 patients aged 18 to 65 years
within American Society of Anesthesiologists |-l risk groups scheduled for day-case anorectal surgery. All patients received spinal
anesthesia with either 5mg of 0.5% hyperbaric bupivacaine or 5mg of 0.5% hypobaric bupivacaine. Hemodynamic parameters,
sensory and motor block durations, time to first analgesic need, urination time, and discharge time were meticulously recorded and
analyzed. Statistical analyses were performed using the independent samples t test and Mann-Whitney U test, with significance
set at a = 0.05.

Results: The hypobaric group exhibited significantly shorter sensory and motor block durations, enabling faster surgical
readiness and earlier discharge. Both groups maintained comparable hemodynamic stability and postoperative complication
rates. Shorter discharge times in the hypobaric group may offer potential benefits for patient turnover and cost-effectiveness.

Conclusion: For patients undergoing day-case anorectal surgery, 5mg hypobaric bupivacaine provides faster recovery
and shorter discharge time than hyperbaric bupivacaine, without compromising safety. These findings suggest that hypobaric
bupivacaine may be a more suitable choice in day-case settings, contributing to improved resource utilization and patient

satisfaction.

Abbreviations: ASA = American Society of Anesthesiologists, SpO2 = peripheral oxygen saturation.
Keywords: anorectal surgery, day-case surgery, hyperbaric bupivacaine, hypobaric bupivacaine, spinal anesthesia

1. Introduction

Anorectal diseases, such as hemorrhoids, anal polyps, piloni-
dal sinus, anal fissures, anal fistulas, and rectoceles, are com-
mon. Surgical treatment for these conditions can be performed
using various anesthetic methods, including general anesthesia,
neuraxial anesthesia, local anesthetic infiltration, and combined
anesthesia techniques.!?!

In recent years, more than 90% of anorectal surgeries have been
planned as day-case procedures due to their cost-effectiveness
and safety. Day-case surgery is increasingly preferred world-
wide as it significantly reduces healthcare costs and is safe.
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Quick recovery from the chosen anesthesia method enhances
both surgeon and patient satisfaction. Consequently, there is
an increasing trend toward regional anesthesia techniques,
which offer several advantages over general anesthesia.®!

Anesthesia-related complications and side effects can affect
discharge times in day-case patients, making the choice of
anesthesia method and agents critical. Regional anesthesia
applications allow patients to remain conscious during the
procedure, maintain spontaneous respiration, and preserve
airway reflexes, thus providing postoperative analgesia and
offering advantages over general anesthesia in appropriate
cases.¥
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Recent studies have highlighted the effectiveness of various
regional anesthesia techniques, including the use of different
baricities of bupivacaine in spinal anesthesia for anorectal sur-
gery.’"!% Pharmacological differences between hypobaric and
hyperbaric bupivacaine influence their preference in spinal
anesthesia applications. Hyperbaric bupivacaine shows a pro-
nounced distribution in the cerebrospinal fluid under the effect
of gravity due to its density, whereas hypobaric bupivacaine
provides a more homogeneous distribution.*” The primary aim
of this study is to compare the efficacy and recovery profiles
of 5mg hyperbaric and 5 mg hypobaric bupivacaine in patients
undergoing day-case anorectal surgery and evaluate their suit-
ability for day-case surgery based on Fast-Track Scoring criteria.

2. Materials and methods
2.1. Study design and approval

This prospective observational study was conducted at Ankara
City Hospital following the approval of the Ethics Committee
(Decision No: E1-22-2335, Date: January 26, 2022). Written
informed consent was obtained from all patients. The study
included 80 patients aged 18 to 65 years in American Society
of Anesthesiologists (ASA) I-II risk groups undergoing day-case
anorectal surgery under spinal anesthesia.

¢ Inclusion criteria: Patients aged 18 to 65 years in ASA I-II
risk groups, scheduled for day-case anorectal surgery.

* Exclusion criteria: Known hypersensitivity to amide-type
local anesthetics, refusal of regional anesthesia, preoper-
ative motor and sensory deficits, bleeding diathesis, and
infections that contraindicate spinal anesthesia.

2.2. Preoperative preparation

An 18 G intravenous cannula was inserted into the nondom-
inant hand of each patient before spinal anesthesia. Standard
monitoring included electrocardiography, oxygen saturation
(Sp0O2), and noninvasive blood pressure measurements. Baseline
hemodynamic parameters, including heart rate and blood pres-
sure, were recorded.

2.3. Anesthesia procedure

Spinal anesthesia was administered in the sitting position at the
L4-5 or L5-S1 interspinous space using a 25 G Quincke spinal
needle. Patients were randomly assigned to 2 groups: Group
1 received Smg of 0.5% hyperbaric bupivacaine (Marcain®
spinal heavy 0.5%, AstraZeneca), and Group 2 received 5mg
of 0.5% isobaric bupivacaine (Marcain® 0.5%, AstraZeneca)
diluted with 1mL of sterile distilled water to create hypo-
baric bupivacaine, which was administered intrathecally over
30 seconds. The time of drug administration completion was
considered “0 minute” Patients in the hyperbaric group were
kept in a sitting position for saddle block until achieving the
appropriate dermatomal block, while patients in the hypobaric
group were placed in the Trendelenburg position. After achiev-
ing an adequate dermatomal block, patients were placed in the
surgical positions of prone, jack-knife, or lithotomy. Sensory
block level, motor block degree, and hemodynamic parame-
ters such as heart rate, systolic arterial pressure, diastolic arte-
rial pressure, mean arterial pressure, and SpO2 were recorded
every 5 minutes until the end of surgery. Sensory block level
was assessed using a “pin prick” test with a blunt needle on
the corresponding dermatomes according to the standard der-
matome map, and motor block level was evaluated using the
Modified Bromage Scale (0 = no paralysis, able to lift thigh,
leg, and foot; 1 = unable to move thigh, able to move knee;
2 = unable to move knee, able to move ankle; 3 = unable to
move any part of the lower limb). After confirming the block
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in all appropriate dermatomes for surgery using the “pin prick”
test performed every minute, the operation was allowed to
begin. The time from the puncture to the start of surgery was
recorded. Analgesia in the surgical area as confirmed by the
“pin prick” test was considered sufficient for sensory block.
Sensory and motor block assessments were performed during
the operation in collaboration with the surgical team to avoid
interfering with the procedure.

2.4. Sensory block assessments

Sensory block assessments were performed and recorded
according to the following definitions:

* Time to achieve adequate anesthesia for surgery: The time
from spinal anesthesia administration until the “pin prick”
test indicated the absence of sharp sensation in all der-
matomes appropriate for the surgical area.

e Time to reach maximum level: The time until the high-
est dermatomal level of sensory block was achieved, as
assessed by the “pin prick” test.

e Maximum level reached: The highest dermatomal level
achieved where the sharp sensation was absent, as assessed
by the “pin prick” test.

e Time to reach S4 dermatomal level of sensory block: The
time until the absence of sharp sensation at the S4 der-
matome, as assessed by the “pin prick” test.

 Time of sensory block resolution: The time from the initi-
ation of the sensory block until the sensory block resolved
completely in all affected dermatomes, as determined by
the “pin prick” test.

2.5. Motor block assessments

Motor block assessments were performed and recorded accord-
ing to the following definitions:

e Maximum motor block degree: The highest modified
Bromage score achieved at specified time intervals.

* Time to achieve maximum motor block degree: The time
from the administration of spinal anesthesia until the max-
imum motor block degree was obtained.

* Time of motor block resolution: The time from the onset of
motor block until the modified Bromage score returned to 0.

2.6. Monitoring and measurements

Hemodynamic parameters, motor block degree, and sensory
block level were measured every 5 minutes until the procedure
was completed. Motor block was evaluated using the Modified
Bromage Scale. Complications such as bradycardia, hypoten-
sion, nausea, vomiting, agitation, shivering, and respiratory
depression were observed. In the day surgery unit, patients
were monitored for vital signs, sensory block regression, and
discharge criteria postsurgery. Patient satisfaction, time to first
urination, and discharge times were recorded.

During surgery, patients were monitored for side effects such
as hypotension, bradycardia, nausea, vomiting, pain, shivering,
agitation, and respiratory depression, and any complications
observed were recorded. Total surgery time was also docu-
mented. Patients were contacted 24 to 30 hours postoperatively
to assess for nausea, vomiting, headache, and anesthesia satis-
faction (1 = not satisfied, 2 = somewhat satisfied, 3 = satisfied,
4 = very satisfied). If necessary, patients were called back to the
hospital for treatment, which was documented. Any intraoper-
ative sedation requirements and medications administered were
recorded on the follow-up form.

After the surgical procedure, patients were placed in a hori-
zontal position in the day surgery unit. In the day surgery unit,
monitoring of heart rate, systolic arterial pressure, diastolic
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arterial pressure, mean arterial pressure, and SpO2 continued
every 15 minutes. Monitoring of the Modified Bromage Scale
and dermatome sensory levels was also conducted and recorded.

In the day surgery unit, the time to first urination, mobili-
zation times, and the complete resolution of both sensory and
motor blocks were monitored and recorded as part of the dis-
charge criteria. Patients were evaluated according to the Fast-
Track scoring system (Table 1), with discharge planned for
those who achieved a score of 12 out of 14 and demonstrated
full recovery of motor function.

2.7. Statistical analysis

Data analysis was performed using IBM Statistical Package for
the Social Sciences 25.0 (IBM Corp., Armonk). Descriptive sta-
tistics (frequency, percentage, mean, standard deviation, median,
and min-max) were used to summarize the data. For qualitative
data, the chi-square (?) test was used. Normal distribution of
quantitative data was assessed using Kolmogorov-Smirnov and
Shapiro-Wilk tests, skewness-kurtosis, and graphical methods
(histogram, Q-Q plot, stem and leaf, boxplot).

For normally distributed quantitative data, the indepen-
dent samples ¢ test or 1-way analysis of variance was used
for group comparisons, and the paired ¢ test or repeated mea-
sures analysis of variance was used for repeated measures.
For non-normally distributed data, the Mann-Whitney U
test or Kruskal-Wallis test was used for group comparisons
and the Wilcoxon test or Friedman test for repeated mea-
sures. Relationships between variables were evaluated using
Pearson’s or Spearman’s correlation test. Statistical signifi-
cance was set at P =.05.

3. Results

3.1. Demographic and baseline characteristics

In the comparison of demographic characteristics, including
gender, age, height, weight, BMI, and ASA classification, there
were no statistically significant differences between the groups
(Table 2).

Fast-track scoring system.

Criteria Score
Vital signs stability

Blood pressure within 20% of baseline 2

Blood pressure deviates slightly (within 20—-40% of baseline) 1

Blood pressure deviates significantly (>40% of baseling) 0
Activity and mobility

Able to stand and walk independently 2

Able to stand but requires assistance to walk 1

Unable to stand or walk 0
Nausea and vomiting

No nausea or vomiting 2

Mild nausea controlled with medication 1

Severe nausea or vomiting uncontrolled with medication 0
Pain control

Minimal pain controlled without medication 2

Moderate pain controlled with medication 1

Severe pain uncontrolled with medication 0
Hydration and oral intake

Able to drink fluids without nausea 2

Able to take small sips only 1

Unable to take fluids 0
Bladder function

Has voided independently 2

Has not voided but reports no discomfort 1

Has not voided and reports discomfort 0
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3.2. Surgery and anesthesia times

There was a statistically significant difference in the duration of
surgery between the 2 groups, with Group I (hyperbaric bupi-
vacaine) having longer surgery times (Table 3). The difference
in surgical duration could be attributed to the type of proce-
dures performed, specifically pilonidal sinus excision, which was
more frequent in Group 1. Pilonidal sinus excision is a techni-
cally complex and time-consuming procedure, involving tissue
removal and wound closure, often leading to extended surgical
times.

A statistically significant difference was found between the
groups in terms of the time required to achieve the S4 sensory
dermatome block and the time for the sensory block to regress
(P <.05). Group II (hypobaric bupivacaine) showed a longer
duration for S4 dermatome sensory block onset but a shorter
time for sensory block regression, as indicated in Table 4.

Additionally, comparisons between the groups revealed a sta-
tistically significant difference in Modified Bromage Scale scores
across all measured time points (P < .05). Group II patients con-
sistently had higher Modified Bromage Scale scores, indicating a
more pronounced motor block (Fig. 1).

Group II (hypobaric bupivacaine) showed a longer time to
surgical readiness after spinal anesthesia than Group I (hyper-
baric bupivacaine; Table 3).

4. Perioperative outcomes

There was no statistically significant difference in sedation
requirements between the groups (P > .05). For patients requir-
ing sedation, 0.03mg/kg midazolam and 1 mcg/kg fentanyl
were administered. Sedation was required in 7.5% of patients in
Group I (n = 3) and 5% of patients in Group II (n = 2).

Postoperative complications showed no statistically sig-
nificant difference between the groups (P >.05). In Group
I, 5 patients (12.5%) experienced complications, compared
to 4 patients (10%) in Group II. The observed complications
included headache, nausea and vomiting, hypotension, and
lower back pain.

There were significant differences in postoperative outcomes,
including sensory and motor block characteristics (Fig. 1) dis-
charge time, and patient satisfaction. There was no statistically
significant difference between the groups in terms of time to
first analgesic requirement, urination time, and mobilization
time (P > .05; Table 4).

5. Discussion

Our statistical analysis revealed that the hypobaric bupiva-
caine group exhibited higher early-stage Modified Bromage
Scale (MBS) scores. This outcome is attributed to the broader

Comparison of patient characteristics between groups.

Characteristic Group l,n =40 Group Il,n =40 Pvalue
Sex (F/M) 9/31 9/31 1.000*
Age (yr) 40.7 £14.2 403 +120 899t
Height (cm) 1725+7.2 170.6 = 9.3 .2967
Weight (kg) 82.7 +16.0 82.7+148 .983f
BMI (kg/m2) 217+ 46 285+53 4611
ASA (/1) 14/26 22/18 116*

Data are expressed as n (%) or average + standard deviation.

ASA = American Society of Anesthesiologists physical status classification, BMI = body mass index,
F = female, Group | = hyperbaric bupivacaine, Group Il = hipobaric bupivacaine, M = male, n (%) =
number of patients (percentage), SD = standard deviation.

*Chi-square test.

tIndependent samples ¢ test.
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dermatome involvement associated with hypobaric bupivacaine
and the assessment of MBS at the extremity level. However, as
demonstrated in the Figure 1, although the hypobaric group
had higher initial MBS scores, the time to reach an MBS score
of zero was no statistically significant difference between the
groups (P =.404). This finding indicates that while the early
motor block intensity appeared greater in the hypobaric group,
the overall motor block resolution time was similar between the
2 groups, as reflected by the comparable times to achieve com-
plete motor function recovery.

According to the statistical data from our study, while there
was no significant difference between groups regarding mobili-
zation and urination times following spinal anesthesia, it was
observed that patients receiving hypobaric bupivacaine required
additional time to achieve sensory block at the S4 dermatome.
However, these patients also experienced a faster resolution of
sensory block, resulting in shorter discharge times. Evaluation
of hemodynamic data during intraoperative and postopera-
tive monitoring revealed no significant differences between the
2 groups, suggesting comparable hemodynamic stability with
both anesthetic techniques.

Despite a clinically negligible delay in sensory block onset
and duration, as well as a slight extension in surgical readiness
time, the hypobaric bupivacaine group demonstrated faster
block resolution and shorter discharge times.

In our study, the rapid recovery profile of hypobaric bupi-
vacaine demonstrated shorter discharge times compared to
hyperbaric bupivacaine. This observation is consistent with
findings from previous studies. Kaya et all'!l evaluated the
hemodynamic and recovery characteristics of hypobaric ver-
sus hyperbaric bupivacaine and found similar hemodynamic
stability between the 2 formulations. However, the hypo-
baric solution exhibited faster regression of both sensory and
motor blocks, making it particularly suitable for outpatient
procedures where rapid recovery is prioritized. Imbelloni et
all"? conducted a comparative study examining the effects of
hypobaric and hyperbaric bupivacaine in patients undergo-
ing anorectal surgery in the lithotomy position. Their findings
indicated that hypobaric bupivacaine provided effective anes-
thesia with a broader yet controllable distribution, resulting in
quicker block regression without compromising hemodynamic
stability. This aligns with our observations and suggests that
hypobaric bupivacaine could be an optimal choice for anorec-
tal surgeries requiring efficient turnover and minimal postop-
erative monitoring.!'>13!

These findings suggest that hypobaric bupivacaine may offer
practical benefits in day-case anorectal surgery by facilitating
faster patient turnover without compromising patient safety
or hemodynamic stability. This recovery profile aligns with the
goals of ambulatory surgical care, supporting hypobaric bupi-
vacaine as an effective choice for procedures requiring timely
discharge.

Comparison of surgery and anesthesia times.

Parameter Group I,n =40 Group ll,n =40 Pvalue
Surgery type

Anal fistulectomy 22 (55.0%) 25 (62.5%) -
Pilonidal sinus excision 9 (22.5%) 5(12.5%)
Hemorrhoidectomy 4(10.0%) 7 (17.5%)

Other 5(12.5%) 3(7.5%)

Surgery duration (min) 258 +12.0 18.8+99 .006
Time to surgical readiness (min) 52+14 73+22 .000

Values are presented as number (percentage) or mean =+ standard deviation. P values are derived
from the independent samples ¢ test.

Group | = hyperbaric bupivacaine, Group Il = hipobaric bupivacaine, n (%) = number of patients
(percentage).

Medicine

Both groups demonstrated similar levels of hemodynamic sta-
bility, postoperative pain control, and patient satisfaction, indi-
cating that both anesthetic techniques were effective and safe.
However, faster discharge times associated with hypobaric bupi-
vacaine could lead to increased patient turnover and reduced
healthcare costs.

The use of the FastTrack criteria ensured that all patients met
the necessary conditions for safe discharge, including stable vital
signs, effective pain management, recovery of motor function,
ability to intake without nausea, adequate hydration status, and
normal bladder function. This is consistent with previous stud-
ies that emphasized the importance of comprehensive criteria
for patient discharge after day-case surgery.>”-1%

The shorter sensory block duration in the hypobaric bupiva-
caine group is advantageous for day-case procedures as it allows
for quicker recovery and discharge. This aligns with previous
research highlighting the benefits of low-dose hypobaric bupi-
vacaine for spinal anesthesia in ambulatory surgery settings.!

The safety profiles of both hyperbaric and hypobaric bupiv-
acaine were comparable, with no significant differences in the
incidence of adverse effects, such as bradycardia, hypotension,
nausea, vomiting, agitation, shivering, or respiratory depression.
This reinforces the feasibility of using hypobaric bupivacaine as
a standard practice in day-case anorectal surgeries and provides
a reliable alternative to hyperbaric bupivacaine.!

The effectiveness and safety of hypobaric bupivacaine in day-
case anorectal surgeries were further supported by comparing
hyperbaric and isobaric bupivacaine. The benefits of hypobaric
bupivacaine, including faster discharge and minimal complica-
tions, make it a suitable choice for such procedures.

This finding aligns with recent literature, such as the study by
Imbelloni et al,''?! which reported that hypobaric bupivacaine
provides effective anesthesia with minimal hemodynamic fluctu-
ations, rendering it suitable for outpatient procedures.

A recent systematic review and meta-analysis also highlighted
the advantages of using hypobaric bupivacaine for lower-body
surgeries, showing improved outcomes in terms of the onset and
duration of anesthesia.!

5.1. Implications for clinical practice

The findings of this study have significant implications for clin-
ical practice. Hypobaric bupivacaine can enhance the efficiency
of daytime anorectal surgery by reducing the time required for
recovery and discharge. This can lead to better resource utili-
zation in healthcare settings and improved patient satisfaction
owing to shorter hospital stays and shorter recovery times.!!!

Postoperative outcomes.

Parameter Groupl,bn=40 Groupll,n=40 Pvalue
54 sensory block duration (min) 34+15 53+16 <.001
Time to first analgesic need (h) 434 £1.72 535+235 073
Time to urination (h) 3.71+£1.35 340+1.19 217
Time to mobilization (h) 219 +1.00 1.85+0.75 .093
Discharge time (h) 423 +1.04 3.38 £ 0.77 .000
Patient satisfaction (1-10 scale) 82+14 91+10 .001
Willingness to undergo again (%) 90% 95% 500
Postoperative complications 7(17.5%) 4(10.0%) 516
Nausea and vomiting 1(2.5%) 3(7.5%) 615
Headache 2(5.0%) 1(2.5%) 1.000
Urinary retention 2(5.0%) - 494
Hypotension 1(2.5%) - 1.000
Lower back pain 1(2.5%) - 1.000

Values are presented as mean + standard deviation or number (percentage). P values are derived
from the independent samples t test or chi-square test.
n (%) = number of patients (percentage).
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T6: 60 Minutes Post-Op,

T7:90 Minutes Post-Op,
T8: 120 Minutes Post-Op,
T9: 180 Minutes Post-Op,

Figure 1. Modified Bromage Scale (MBS; range from 0 to 3). The time to reach an MBS score of 0 was 1.88 + 0.79 hours in Group | and 1.64 + 0.59 hours in
Group II, with no statistically significant difference between the groups (P = .404). MBS = Modified Bromage Scale.

Additionally, the safety profiles of hyperbaric and hypobaric
bupivacaine were comparable with no significant adverse events
reported in either group. This reinforces the feasibility of using
hypobaric bupivacaine as a standard practice in day-case ano-
rectal surgeries and provides a reliable alternative to hyperbaric
bupivacaine.?

5.2. Future research directions

Although this study provides valuable insights into the use of
hypobaric versus hyperbaric bupivacaine in day-case anorectal
surgery, further research is warranted to explore the long-term
outcomes, patient-reported satisfaction, and cost-effectiveness
of these anesthetic techniques in larger multicenter trials.
Additionally, investigating the use of other local anesthetics and
combinations of regional anesthesia techniques could provide
more comprehensive guidance for optimizing anesthesia care in
day-case surgical settings.!
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