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ABSTRACT

Objective: To compare the efficacy and hemodynamic stability of saddle block (SA) versus
conventional subarachnoid block (SAB) anesthesia in patients undergoing transurethral resection of
the prostate (TURP).

Study Design: A prospective, randomized, comparative study.

Place of Study: Sindh Institute of Urology and Transplantation (SIUT), Karachi, Pakistan
Methodology: Two equal groups of 70 male patients undergoing elective TURP (n = 35 each) were
randomly assigned. Group Saddle underwent a saddle block with 0.5% hyperbaric bupivacaine,
whereas Group SAB received standard spinal anesthesia. Postoperative results, sensory and motor
block features, and intraoperative hemodynamic parameters were all noted and contrasted. SPSS
version 26 was used for statistical analysis. p< 0.05 was considered significant.

Results: Baseline characteristics were comparable between groups (p > 0.05). Saddle block
maintained higher intraoperative systolic and diastolic blood pressures (p = 0.000) and lower heart
rates (p = 0.012%*). Hypotension (p = 0.009) and vasopressor requirements were significantly lower
in the saddle group. Although sensory block onset was faster in saddle anesthesia (p = 0.001*), motor
block and analgesia duration were longer in SAB (p < 0.01%*). Intraoperative adverse events were
fewer with saddle anesthesia (p = 0.041%).

Conclusion: Saddle block anesthesia provides adequate surgical anesthesia for TURP with superior
hemodynamic stability, fewer adverse events, and faster recovery compared to conventional spinal
anesthesia. It represents a safer and more controlled alternative for elderly or high-risk patients.

Key Words: Saddle block, Subarachnoid block, TURP, Hemodynamic stability, Regional,
Bupivacaine.
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INTRODUCTION

Transurethral resection of the prostate (TURP) remains one of the common urological procedures
performed for symptomatic benign prostatic hyperplasia in older men and is frequently performed
under regional (neuraxial) anesthesia because it provides good intraoperative analgesia, allows
intraoperative neurologic monitoring, and reduces pulmonary complications compared with general
anesthesia in high-risk patients.! Neuraxial techniques are associated with favorable short-term
outcomes after TURP, including lower 30-day mortality and fewer systemic complications in large
database analyses when compared with general anesthesia.’

Conventional subarachnoid (spinal) block is the most widely used neuraxial technique for TURP.?
However, spinal anesthesia in elderly patients carries a well-recognized risk of sympathetic blockade
that can cause hypotension and bradycardia, effects that are particularly important in the typical
TURP demographic (elderly men with cardiovascular comorbidity).* Several trials and observational
studies have therefore examined strategies to limit the cephalad spread and sympathetic impact of
spinal anesthetics to preserve hemodynamic stability, including dose reduction, use of additives,
patient positioning, and alternative block distributions.>

The saddle block, a limited spinal technique designed to confine the block to the sacral and lower
lumbar dermatomes by using small drug volumes and sitting positioning, theoretically produces
adequate perineal and lower-limb anesthesia for endoscopic prostatic surgery while minimizing
cephalad sympathetic spread.” Multiple randomized controlled trials and single-center RCTs in
reported that saddle or modified-saddle blocks are associated with smaller falls in mean arterial
pressure and heart rate, lower vasopressor requirements, and comparable surgical conditions when
compared with conventional subarachnoid block in patients undergoing TURP.3-10

Despite the accumulating single-centre evidence favoring a reduced hemodynamic impact with
saddle-type blocks, published studies vary in patient selection (cardiac risk, age), local anesthetic type
and dose, exact block technique (classic vs modified saddle), monitoring strategies, and outcome
definitions (absolute MAP drop vs incidence of clinically significant hypotension, vasopressor use,
or need to convert anesthesia).® In addition, adjuncts such as low-dose intrathecal opioids or systemic
sedative agents (e.g., remimazolam) have been evaluated for their effects on intraoperative comfort
and hemodynamics during neuraxial anesthesia for TURP, adding further heterogeneity to the
literature.® !

Given the high prevalence of cardiovascular comorbidity among TURP patients and the potentially
serious consequences of intraoperative hypotension in this group, there is a clear clinical need for
comparative, standardized data assessing whether saddle (or modified saddle) block provides superior
hemodynamic stability without compromising surgical anesthesia or postoperative analgesia when
contrasted with conventional subarachnoid block. Existing trials show promising signals but differ in
design and endpoints; therefore, a rigorously designed comparison using contemporary monitoring
and consistent definitions of hemodynamic events will help to guide anesthesia choice for TURP,
especially in elderly or cardiac-risk cohorts. The current study compared the anesthetic effectiveness
and hemodynamic stability of saddle block with subarachnoid block in patients having transurethral
resection of the prostate.

METHODOLOGY

This study was designed as a prospective, randomized controlled trial. It was conducted at the Sindh
Institute of Urology and Transplantation (SIUT), Karachi, Pakistan after approval from SIUT
Research Ethics Committee (Approval No: SIUT-ERC-2025/A-583.

The study included 70 male patients aged between 50 and 80 years with an American Society of
Anesthesiologists (ASA) physical status classification of I-III who were scheduled for elective
transurethral resection of the prostate (TURP).!> Sample-size calculation was performed using
OpenEpi (Open Source Epidemiologic Statistics for Public Health). Using a two-sided a = 0.05 and
80% power and assuming a clinically meaningful between-group difference in mean arterial pressure
of ~6.7 mmHg with an assumed standard deviation of 10 mmHg, the required sample size was 35
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patients per group (70 total).> ° A simple random sampling technique was employed using a
computer-generated randomization list, and allocation concealment was maintained with sealed
opaque envelopes. Patients with known allergies to local anesthetics, psychiatric or neurological
disorders, morbid obesity (BMI > 35 kg/m?), coagulation abnormalities, or those unwilling to
participate were excluded from the study.

Before surgery, each patient received a thorough pre-anesthetic evaluation. Each participant was fully
briefed about the study's procedures and goal before providing written informed consent. Baseline
vital parameters, such as heart rate (HR), oxygen saturation (SpO2), systolic blood pressure (SBP),
diastolic blood pressure (DBP), and mean arterial pressure (MAP), were taken when the patient
arrived in the operating room. Patients were preloaded with 0.9% normal saline at a rate of 10 ml/kg
over 20 minutes using an 18-G intravenous cannula. One of two groups was randomly assigned to
each participant.

In Group SA (Subarachnoid Block), a 25G Quincke needle was used to deliver 2.5 ml of 0.5%
hyperbaric bupivacaine via the midline approach to the L3-L4 or L4-L5 intervertebral space.
Individuals were then left in a supine position for 10 minutes following the injection. In Group SB
(Saddle Block), the patient was sat for ten minutes before being put in a supine posture after receiving
an injection of two milliliters of 0.5% hyperbaric bupivacaine. Continuous intraoperative monitoring
was performed according to the Association of Anaesthetists of Great Britain and Ireland (AAGBI)
guidelines, including electrocardiography, non-invasive blood pressure measurement, and pulse
oximetry.!* Hemodynamic parameters were recorded every five minutes for the first thirty minutes
and then every ten minutes until the end of the surgery. Hypotension, defined as a decrease of more
than 20% in MAP from baseline, was managed with phenylephrine boluses.

Motor blockade was assessed using the modified Bromage scale, while sensory blockade levels were
evaluated bilaterally using a wet swab test at fixed intervals.'* Additional intraoperative data, such as
time to maximum sensory and motor blockade, duration of surgery, irrigation fluid volume, and
perioperative complications, were documented. The primary outcome variables included anesthetic
efficacy in terms of sensory and motor blockade, while secondary outcome variables included
hemodynamic stability, vasopressor requirements, and anesthesia-related adverse events.

The data was entered and examined using the Statistical Package for the Social Sciences (SPSS)
software, version 26. "Continuous variables with a normal distribution, represented as mean +
standard deviation (SD), were compared using the independent samples t-test." Non-normally
distributed variables were shown as medians (interquartile ranges) and compared using the Mann-
Whitney U test. Frequencies and percentages representing categorical data were examined using the
chi-square test and Fisher's exact test. P-values were considered statistically significant if they were
less than 0.05.

RESULTS

Both groups were comparable with respect to demographic and baseline clinical parameters. There
were no statistically significant differences between patients receiving subarachnoid block (SAB) and
those receiving saddle block in terms of age, weight, height, or body mass index (BMI), indicating
successful randomization and homogeneity between the groups. Similarly, prior to the application of
anesthesia, baseline hemodynamic parameters such as heart rate, systolic blood pressure (SBP),
diastolic blood pressure (DBP), and mean arterial pressure (MAP) were similar in both groups. This
ensured that any observed intraoperative variations in hemodynamic stability or anesthetic efficacy
could be attributed to the type of block rather than pre-existing physiological differences between the
study participants. (Table 1)
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Table 1. Baseline Demographic and Clinical Characteristics of Patients (n = 70)

Variable SAB (n=35) | Saddle (n=35) | p-value
(Mean = SD) | (Mean £ SD)
Age (years) 68.7 £ 6.8 69.5+6.5 0.642
Weight (kg) 782+ 11.5 78.1+11.0 0.961
Height (cm) 168.3 +6.8 166.7 £ 6.2 0.312
BMI (kg/m?) 27.7+4.3 28.2+4.6 0.667
Baseline Heart Rate (beats/min) 78.1 £ 8.1 77.2+9.0 0.685
Baseline SBP (mmHg) 138.1 +14.6 140.7 +17.1 0.482
Baseline DBP (mmHg) 83.0+11.1 82.0+ 8.0 0.697
Baseline MAP (mmHg) 101.4+9.8 101.6 £9.5 0.892
‘An independent samples t-test was applied to compare continuous variables between the two
groups’.
Abbreviations: SAB: Subarachnoid Block; SB: Saddle Block; SBP: Systolic Blood Pressure; DBP:
Diastolic Blood Pressure; MAP: Mean Arterial Pressure; bpm: Beats per Minute.

During the intraoperative period, statistically significant differences were noted between the two
groups with respect to hemodynamic stability. Patients in the saddle block group maintained higher
and more consistent blood pressures compared to those in the subarachnoid block group. Mean
systolic and diastolic blood pressures were ‘significantly higher in the saddle block’ group (p = 0.001
and p = 0.004, respectively), indicating better circulatory control.

The mean heart rate during surgery was also lower and more stable among saddle block patients (p =
0.012). Episodes of hypotension occurred less frequently in the saddle block group (p = 0.009), and
their total vasopressor requirement was markedly reduced compared to the subarachnoid group (p <
0.001). (Table 2)

Table 2. Intraoperative Hemodynamic Parameters (n=70)

Parameter SAB (Mean = | Saddle (Mean = SD)/n(%) p-value
SD)/n(%)

SBP at 5 min (mmHg) 108.5+15.2 1252+ 17.6 0.000*
SBP at 15 min (mmHg) 116.5+£14.6 128.1 +18.8 0.005%*
Mean HR during surgery (beats/min) 82.3+8.9 76.1+74 0.012*
Mean SBP during surgery (mmHg) 112.7+13.4 1248+ 11.7 0.001*
Mean DBP during surgery (mmHg) 70.5+9.2 793+ 84 0.004*
Hypotension episodes (n, %) 12 (34.3%) 3 (8.6%) 0.009*
Total vasopressor dose (mg) 24£0.6 0.3£0.9 <0.001*
‘Independent Samples t-test was used for continuous variables; a Fisher's Exact test was used for
categorical data’. Abbreviations: SAB — Subarachnoid Block; SB — Saddle Block;, SBP — Systolic Blood
Pressure; DBP — Diastolic Blood Pressure; HR — Heart Rate

Significant variations were found in a number of factors when the block characteristics of the two
groups were compared. While the percentage of patients who experienced sufficient sensory block
was similar in the saddle block and subarachnoid block groups (p = 0.337), the saddle block group
saw a considerably faster start of sensory block (p =0.001).

The duration of analgesia was also shorter with saddle block (p =0.010), suggesting quicker recovery.
In terms of motor block, patients receiving saddle anesthesia achieved a lower maximum Bromage
score (p = 0.024) and exhibited a significantly ‘shorter duration of motor blockade’ (p < 0.001),
indicating earlier mobility and reduced motor impairment. (Table 3)

Vol.32 No. 09 (2025) JPTCP (717-724) Page | 720



https://jptcp.com/index.php/jptcp/issue/view/79

Comparison Of Hemodynamic Stability And Anesthetic Efficacy Between Subarachnoid Block Versus Saddle Block In
Patients Undergoing Transurethral Resection Of The Prostate

Table 3. Comparison of Block Characteristics between Groups (n = 70)

Parameter SAB (n = 35) Saddle (n = 35) p-value
(Mean £ SD)/n(%) | (Mean = SD)/n(%)

Adequate Sensory Block 33 (94.3%) 31 (88.6%) 0.337

Time to Maximum Sensory Block (min) 6.8+1.9 45+1.3 0.001*

Duration of Analgesia (min), 239.9+10.1 203.6 = 8.6 0.010*

Maximum Bromage Score Achieved | 3 (3-3) 2 (2-3) 0.024*

(Median, IQR)

Duration of Motor Block (min), 202.7+16.2 148.9 + 14.8 <0.001*

‘An independent samples t-test was used for continuous variables, and the Mann—Whitney U test was used
for non-parametric data (Bromage score)’. *Statistically significant (p <0.05)
Abbreviations: SAB — Subarachnoid Block;

Intraoperative and postoperative outcomes showed a clear advantage of saddle block over
subarachnoid block in terms of overall patient stability and safety. Although the mean duration of
surgery was comparable between the two groups (p = 0.472), patients in the saddle block group
required significantly less irrigation fluid during transurethral resection of the prostate (p = 0.048),
indicating improved hemodynamic control and reduced bleeding tendency. The incidence of
intraoperative adverse events was also significantly lower in the saddle block group compared to the
subarachnoid block group (p = 0.041). Postoperative nausea and vomiting, as well as conversion to
general anesthesia, were less frequent in the saddle block group, though the differences were not
statistically significant (p =0.132 and p = 0.151, respectively). (Table 4)

Table 4. Intraoperative and Postoperative Qutcomes (n = 70)

Variable SAB (n = 35) Saddle (n = 35) p-value
(Mean = SD)/n(%) (Mean + SD)/n(%)

Duration of Surgery (min) 68.4+10.9 66.7+9.5 0.472

Irrigation Fluid Volume (mL) 1850 + 320 1720 + 290 0.048*

Intraoperative Adverse Events 9 (25.7%) 3 (8.6%) 0.041*

Postoperative Nausea/Vomiting 6 (17.1%) 2 (5.7%) 0.132

Conversion to General Anesthesia 2 (5.7%) 0 (0.0%) 0.151

Independent Samples t-test was applied for continuous variables; Chi-square test was used for categorical
data. *Statistically significant (p < 0.05) Abbreviations: SAB — Subarachnoid Block

DISCUSSION

In this randomized trial comparing subarachnoid block (SAB) and saddle block for TURP, we
observed markedly better intraoperative hemodynamic stability with saddle block: higher
intraoperative SBP/DBP, fewer hypotensive episodes, and substantially lower vasopressor
requirements despite comparable baseline characteristics. These findings are concordant with a series
of recent randomized and comparative studies that reported less hypotension and lower vasopressor
consumption with saddle or modified-saddle techniques compared with conventional spinal
anesthesia for TURP.!!: 13

Our finding of fewer hypotension episodes and lower vasopressor dose with saddle block mirrors the
results reported by Anjum et al. (modified saddle block) and other single-center randomized trials
that documented significantly smaller falls in MAP and HR in saddle groups. These investigators
attributed the advantage to the limited cephalad spread of local anesthetic with a low/sitting technique,
which minimizes sympathetic blockade.’ '

An open-label randomized trial from Karachi similarly reported lower vasopressor needs and better
hemodynamic profiles with saddle block, while still achieving acceptable surgical conditions, a result
that supports the external validity of our observations in a similar patient population. That study also
noted no increase in major complications with the saddle block.® Several authors have emphasized
trade-offs between the two techniques. Consistent with our data, prior trials and comparative reports
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have found that conventional SAB may provide a longer duration of analgesia and a more intense
motor block, while saddle block tends to have a faster sensory onset and earlier motor recovery,
advantages that facilitate earlier ambulation and shorter motor impairment.'®!8 This pattern was
visible in our data, where SAB produced longer analgesia but saddle block had a faster onset and
shorter motor block.!®>2°

Several quasi-experimental and prospective series also reported that saddle block produced smaller
MAP changes and lower cumulative vasopressor/ephedrine consumption than spinal anesthesia,
reinforcing the idea that the haemodynamic benefit is reproducible across centers and different
saddle-block modifications. While many of these were single-center with modest sample sizes, the
direction and magnitude of effect are consistent with our trial.” Regarding surgical conditions and
sensory adequacy, most recent studies found both techniques acceptable for TURP when carefully
performed and dosed; in our cohort, the proportion achieving adequate sensory block did not differ
significantly between groups, which aligns with other RCTs reporting comparable surgical adequacy
despite differing hemodynamic profiles. Thus, the saddle block’s hemodynamic advantage does not
appear to come at the expense of surgical conditions in contemporary series.!% >

Some authors have documented a slightly higher requirement for supplemental analgesia or lower
patient satisfaction with saddle block (presumably related to its more limited dermatomal spread and
shorter analgesic duration), while others reported no meaningful differences in satisfaction when
intraoperative sedation/analgesic plans were optimized. These nuances explain why technique
selection may be individualized, balancing the need for hemodynamic stability (favoring saddle
block) versus longer postoperative analgesia or patient comfort preferences (sometimes favoring
SAB).3 1

Safety signals in the recent literature are reassuring and consistent with our observations: saddle block
was associated with fewer intraoperative adverse events and no increase in serious complications
such as TURP syndrome, major bleeding, or need for conversion in most studies that reported such
endpoints. A few cardiac-risk—focused studies even suggested that saddle block may be preferable in
frail or ischemic heart disease patients undergoing TURP because it limits the extent. %!

Based on the findings of this study, it is clinically recommended that saddle block anesthesia be
considered the technique of choice for patients undergoing transurethral resection of the prostate,
particularly in elderly individuals or those with cardiovascular risk factors. Its ability to provide
adequate sensory blockade with minimal hemodynamic fluctuations, reduced vasopressor
requirements, and quicker postoperative recovery makes it a superior alternative to conventional
subarachnoid block. Anesthesiologists should, however, carefully select the dose and positioning time
to ensure optimal saddle block spread while avoiding higher levels of anesthesia. Incorporating the
saddle block into routine anesthetic practice for TURP can enhance patient safety, improve
perioperative outcomes, and reduce postoperative complications.

It is important to recognize the current study's limitations. The kind and dosage of local anesthetics,
the precise sitting times for the saddle technique, the use of intrathecal adjuncts, and the definitions
of hypotension or vasopressor protocols vary, and many comparison studies are single-center and
rather small. Effect sizes and subgroup effects could be more accurately estimated by a meta-analysis
with harmonized endpoints or a standardized multicenter RCT.

CONCLUSION:

Saddle block anesthesia offers a safer, more hemodynamically stable, and equally effective
alternative to conventional subarachnoid block for patients undergoing TURP. By confining the
anesthetic effect to the sacral and lower lumbar dermatomes, saddle anesthesia effectively minimizes
sympathetic blockade and the resultant hypotension, thereby enhancing cardiovascular stability, an
especially valuable advantage in elderly patients with comorbidities. Furthermore, the technique
provides a rapid onset of adequate sensory blockade with faster postoperative recovery and fewer
adverse events. These findings underscore the clinical utility of saddle block as a preferred anesthetic
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technique for short-duration urological procedures, offering both patient safety and procedural
efficiency without compromising analgesic quality.
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