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ABSTRACT

Objective: To compare dexmedetomidine and fentanyl as intrathe-
cal adjuvants to hyperbaric levobupivacaine during elective gyneco-
logical surgery. 

Method: This prospective, randomized, double-blind trial en-
rolled 60 women aged 18–60 years with American Society of An-
esthesiologists physical status I or II. Participants were assigned 
equally to receive 3 mL of 0.5% hyperbaric levobupivacaine with 
either dexmedetomidine 5 μg (Group LD) or fentanyl 25 μg (Group 
LF). Sensory and motor block characteristics, hemodynamic and 
respiratory variables, pain, sedation, rescue analgesia, and ad-
verse events were assessed. Repeated outcomes were compared 
between groups at prespecified time points using Welch indepen-
dent-samples t-tests with Bonferroni adjustment.

Results: All 60 participants completed the trial. Baseline charac-
teristics were comparable between groups. Sensory-block onset 
was similar in Groups LD and LF (3.10 ± 0.80 vs 2.92 ± 0.50 min-
utes; p=0.301). Dexmedetomidine significantly prolonged sen-
sory-block duration (540.45 ± 60.45 vs 420.12 ± 70.34 minutes; 
p<0.001) and motor-block duration (360.45 ± 56.34 vs 300.23 ± 
45.69 minutes; p<0.001). Time-specific differences were observed 
in hemodynamic, respiratory, and pain measurements, although 
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ÖZ

Amaç: Elektif jinekolojik cerrahilerde hiperbarik levobupivakaine 
intratekal adjuvan olarak eklenen deksmedetomidin ve fentanilin 
etkinlik ve güvenliliğini karşılaştırmak.

Yöntem: Bu prospektif, randomize, çift kör çalışmaya, Amerikan 
Anesteziyologlar Derneği fiziksel durum sınıflaması I–II olan, 18–
60 yaşlarında 60 kadın hasta dahil edildi. Hastalar eşit olarak iki 
gruba ayrıldı. LD grubuna 3 mL %0,5 hiperbarik levobupivakain ile 
5 μg deksmedetomidin, LF grubuna ise 3 mL %0,5 hiperbarik le-
vobupivakain ile 25 μg fentanil uygulandı. Duyusal ve motor blok 
özellikleri, hemodinamik ve solunumsal değişkenler, ağrı, sedas-
yon, kurtarma analjezisi gereksinimi ve advers olaylar değerlen-
dirildi. Tekrarlanan ölçümler, önceden belirlenen zaman noktala-
rında Welch bağımsız örneklem t testi kullanılarak karşılaştırıldı ve 
Bonferroni düzeltmesi uygulandı.

Bulgular: Altmış hastanın tamamı çalışmayı tamamladı. Başlangıç 
özellikleri gruplar arasında benzerdi. Duyusal blok başlangıç süresi 
LD ve LF gruplarında farklı değildi (3,10 ± 0,80 ve 2,92 ± 0,50 da-
kika; p=0,301). Deksmedetomidin, duyusal blok süresini (540,45 ± 
60,45 ve 420,12 ± 70,34 dakika; p<0,001) ve motor blok süresini 
(360,45 ± 56,34 ve 300,23 ± 45,69 dakika; p<0,001) anlamlı ola-
rak uzattı. Bazı zaman noktalarında hemodinamik, solunumsal ve 
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INTRODUCTION 

Spinal anesthesia is frequently chosen for gynecological pro-
cedures because it provides a rapid onset, predictable sen-
sory and motor blockade, and a safer profile compared with 
general anesthesia. Levobupivacaine, the pure S-enantiomer 
of bupivacaine, is often preferred as the local anesthetic due 
to its prolonged duration of action and lower risk of cardio-
toxicity and neurotoxicity (1). However, the analgesic effect 
of levobupivacaine alone may be insufficient to cover the 
entire perioperative and early postoperative period, which 
can necessitate supplemental analgesia and result in hemo-
dynamic fluctuations (2,3).

To overcome these limitations, intrathecal adjuvants have 
been evaluated. Fentanyl, a potent lipophilic μ-opioid re-
ceptor agonist, is effective in hastening sensory block onset 
and improving intraoperative analgesia, but its use is associ-
ated with side effects such as pruritus, nausea, and respira-
tory depression (4,5). Dexmedetomidine, a highly selective 
α₂-adrenergic agonist, has also gained interest as an adju-
vant. It prolongs both sensory and motor block, extends the 
pain-free interval, and provides sedation without significant 
respiratory compromise (6). Its mechanism of action central 
sympatholysis through alpha-2 receptor stimulation in the lo-
cus coeruleus and modulation of nociceptive transmission at 
the spinal level contributes to intraoperative hemodynamic 
stability, though it may increase the risk of bradycardia and 
hypotension (7).

Findings from randomized controlled trials and systematic 
reviews suggest that dexmedetomidine prolongs block dura-
tion and reduces the requirement for rescue analgesia more 
effectively than fentanyl (8,9). In contrast, fentanyl often 
provides superior early postoperative analgesia and deeper 
sedation, which may be advantageous in anxious patients or 
when immediate postoperative comfort is important (10,11).

Despite this evidence, there is limited research directly 
comparing dexmedetomidine and fentanyl as adjuvants to 

levobupivacaine in gynecological surgeries. These procedures 
typically require optimal muscle relaxation, the potential for 
prolonged anesthesia, and rapid recovery, making such com-
parisons clinically relevant (12).

The present prospective, randomized, double-blind trial was 
therefore designed to compare the addition of dexmedeto-
midine (5 μg) and fentanyl (25 μg) to 0.5% hyperbaric levobu-
pivacaine in elective gynecological surgeries. The primary 
outcomes were the onset and duration of sensory and mo-
tor block, while secondary outcomes included intraoperative 
hemodynamic and respiratory variables, postoperative pain, 
sedation, and adverse events.

MATERIALS and METHODS 

This prospective, randomized, double-blind clinical trial 
was conducted at a tertiary care teaching hospital over an 
18-month period following approval from the institution-
al ethics committee. The study protocol was reviewed and 
approved by the Institutional Ethics Committee of Vinaya-
ka Mission’s Kirupananda Variyar Medical College & Hos-
pitals (VMKVMC&H), Salem (Tracking No. VMKVMC&H/
IEC/22/103, dated 24 September 2022). The study was con-
ducted in accordance with the ICMR National Ethical Guide-
lines for Biomedical and Health Research Involving Human 
Participants and the principles of Good Clinical Practice. 
Written informed consent was obtained from all participants 
prior to enrolment.

Sixty female patients, aged 18–60 years, classified as Amer-
ican Society of Anesthesiologists (ASA) physical status I or II, 
and scheduled for elective gynecological surgery under spinal 
anesthesia, were included. Patients with coagulation abnor-
malities, local infection at the puncture site, significant car-
diac or neurological disease, known hypersensitivity to study 
medications, or refusal to participate were excluded. Eligible 
procedures were elective, non-obstetric gynecological sur-
geries performed via an infra-umbilical (lower abdominal or 

oxygen saturation remained approximately 99%–100% and pain-
score differences were small. Sedation did not differ significantly 
after adjustment for multiple comparisons. Rescue-dose require-
ments numerically favored dexmedetomidine, but the difference 
was not statistically significant (p=0.078). All adverse events were 
manageable with standard treatment.

Conclusion: Intrathecal dexmedetomidine prolonged sensory and 
motor blockade compared to fentanyl without clinically important 
respiratory compromise. Both adjuvants demonstrated accept-
able safety profiles. 

Keywords: Dexmedetomidine, fentanyl, levobupivacaine, spinal 
anesthesia, intrathecal adjuvants, gynecological surgery

ağrı ölçümleri açısından farklılıklar saptanmasına rağmen oksijen 
satürasyonu yaklaşık %99–100 düzeyinde kaldı ve ağrı puanların-
daki farklar küçüktü. Çoklu karşılaştırma düzeltmesinden sonra se-
dasyon açısından anlamlı fark bulunmadı. Kurtarma analjezi dozu 
gereksinimi sayısal olarak deksmedetomidin lehineydi ancak fark 
istatistiksel olarak anlamlı değildi (p=0,078). Tüm advers olaylar 
standart tedaviyle kontrol altına alındı.

Sonuç: İntratekal deksmedetomidin, klinik açıdan önemli solu-
numsal bozulmaya yol açmadan duyusal ve motor blok sürelerini 
fentanile kıyasla uzattı. Her iki adjuvan da kabul edilebilir güvenli-
lik profili gösterdi.

Anahtar sözcükler: Deksmedetomidin, fentanil, levobupivakain, 
spinal anestezi, intratekal adjuvanlar, jinekolojik cerrahi
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vaginal) approach for benign indications (e.g., hysterectomy 
or adnexal surgery) and expected to be completed within 3 
hours. To reduce clinical heterogeneity, emergency cases, 
oncologic cytoreductive procedures, and laparoscopic sur-
geries requiring pneumoperitoneum were not included. 

Randomization was performed using a computer-generat-
ed sequence, assigning patients to one of two equal groups 
(n=30 each). Levobupivacaine–dexmedetomidine group (LD) 
received 3.0 mL of 0.5% hyperbaric levobupivacaine with 5 
μg dexmedetomidine, while levobupivacaine–fentanyl group 
(LF) received 3.0 mL of 0.5% hyperbaric levobupivacaine with 
25 μg fentanyl. Study solutions were prepared in identical 
syringes by an anesthesiologist not otherwise involved in pa-
tient management. Both the anesthesiologist performing the 
block and the patients were blinded to group allocation.

All patients fasted overnight. Standard monitoring included 
electrocardiography, non-invasive blood pressure, and pulse 
oximetry (SpO₂). With the patient seated and under strict 
aseptic precautions, a 25-gauge Quincke spinal needle was 
introduced at the L3–L4 interspace. After confirming free 
flow of cerebrospinal fluid, the study drug was injected slow-
ly over 15–20 seconds. An 18-gauge intravenous cannula was 
inserted. A crystalloid preload (10–15 mL kg-1) was initiated 
approximately 15–20 minutes before spinal anesthesia and 
was completed before intrathecal injection in all patients. 
After injection, patients were positioned supine with a stan-
dardized 10° Trendelenburg (head-down) tilt using a wedge 
under the operating table for 2–3 minutes to facilitate attain-
ment of the target sensory level, after which the table was 
returned to neutral. 

Hemodynamic parameters—heart rate (HR), systolic blood 
pressure (SBP), diastolic blood pressure (DBP), and mean 
arterial pressure (MAP)—along with respiratory rate (RR) 
and SpO₂, were recorded at baseline, at 1, 3, 5, 10, and 20 
minutes, and then at hourly intervals until the completion of 
surgery. Although study data were tabulated only at these 
predefined time points, standard intraoperative monitoring 
was continuous; non-invasive blood pressure was cycled ev-
ery 3–5 minutes throughout the procedure, and any clinically 
relevant deviations (hypotension, bradycardia, nausea/vom-
iting) triggered immediate management per protocol irre-
spective of the data-recording schedule.

Block characteristics were assessed by recording the onset of 
sensory block (time to loss of pinprick sensation at T10), max-
imum sensory level achieved, regression to L1, motor block 
onset and regression using the Modified Bromage Scale, and 
sedation using the Ramsay Sedation Score. Postoperative 
pain was evaluated with the Visual Analog Scale (VAS) at 0, 
1, 3, 5, 10, and 20 minutes, and at 1, 2, and 3 hours. Rescue 
analgesia with intravenous tramadol 1 mg kg⁻¹ was adminis-

tered when VAS exceeded 5. The time to the first rescue dose 
and the total 24-hour requirement were recorded. After the 
first 3 postoperative hours, pain was assessed by ward nurs-
ing staff at 6, 12, and 24 hours (and earlier if the patient re-
ported discomfort) using the same VAS tool, in line with our 
institutional postoperative pain protocol. Rescue tramadol (1 
mg kg-1 IV) was administered when VAS was ≥ 5 or on patient 
request for breakthrough pain. The 24-hour total analgesic 
requirement was calculated as the cumulative tramadol dose 
administered during the first postoperative 24 hours, extract-
ed from standardized medication administration records. 
These ward follow-up assessments were part of the original 
study care pathway and were performed for all participants; 
they are described here to clarify the protocol and do not 
represent a post-hoc change after study completion.

Adverse events were managed according to predefined pro-
tocols: bradycardia (HR<60 beats min⁻¹) was treated with 
atropine 0.6 mg intravenous (IV); hypotension (defined as 
a>20% decrease in SBP from baseline) was managed with in-
travenous fluids and ephedrine 6 mg IV boluses; and nausea 
or vomiting was treated with ondansetron 4 mg IV. No pro-
phylactic antiemetics were administered.

Statistical Analysis

All analyses were performed using SPSS version 26 (IBM 
Corp., Armonk, NY, USA). Continuous variables are reported 
as mean ± standard deviation (SD), and categorical variables 
as number (percentage). Baseline continuous variables and 
single-time-point outcomes were compared between groups 
using two-sided independent-samples t tests; categorical 
variables were compared using the chi-square test or Fish-
er’s exact test, as appropriate. For hemodynamic, respirato-
ry, pain, and sedation outcomes measured repeatedly, the 
analysis presented in this report comprised prespecified be-
tween-group comparisons at each recorded time point rather 
than a repeated-measures ANOVA. This pointwise approach 
was selected to identify clinically interpretable differences at 
specific perioperative intervals; it does not estimate an over-
all time effect or group × time interaction. To control fami-
ly-wise type I error across the nine time-point comparisons 
for each outcome, two-sided Welch independent-samples 
t-test P values were Bonferroni-adjusted within each out-
come (adjusted P=min[unadjusted P × 9, 1.000]). Accordingly, 
all P values in Tables II–V are Bonferroni-adjusted pointwise 
comparisons. For all other analyses, a two-sided P value<0.05 
was considered statistically significant.

The progress of participants through enrollment, random-
ization, allocation, follow-up, and analysis is shown in the 
CONSORT flow diagram (Figure 1). No patients were lost to 
follow-up or excluded from the final analysis.



233

Appavoo V A S. et al.

JARSS 2026;34(3):230-237

RESULTS 

All 60 patients enrolled completed the trial and were includ-
ed in the final analysis; there were no exclusions or losses to 
follow-up. Baseline demographic and clinical characteristics 
(age, height, weight, and ASA physical status) were compara-
ble between groups with no statistically significant differenc-
es (all p>0.05) (Table I).

Intraoperative hemodynamic parameters are summarized in 
Table II. Bonferroni-adjusted pointwise comparisons showed 
between-group differences at selected intervals for HR, SBP, 
DBP, and MAP; several, but not all, contrasts remained sig-
nificant after multiplicity adjustment. Values in both groups 
remained within clinically acceptable ranges, and no patient 
required study discontinuation for hemodynamic instabili-
ty. Respiratory findings are shown in Table III. Adjusted be-
tween-group differences in respiratory rate were present at 
baseline and at 1, 3, 5, 10 minutes and 3 hours. Peripheral 
oxygen saturation (SpO₂) differed significantly at baseline 
and at 3, 10, and 20 minutes; nevertheless, mean oxygen sat-
uration remained approximately 99%–100% in both groups, 
with no clinically relevant desaturation.

Figure 1. CONSORT flow diagram of patient enrollment, randomization, allocation, follow-up, and analysis.

Table I. Baseline Demographic and Clinical Characteristics of 
Patients

Characteristic Group LD (n=30) Group LF (n=30) p-value

Age (years) 0.841

≤ 30 15 (50.0) 17 (56.7)

31–45 10 (33.3) 8 (26.7)

46–60 5 (16.7) 5 (16.6)

Height (cm) 160.45 ± 5.75 162.45 ± 4.45 0.138

Weight (kg) 65.04 ± 5.45 62.49 ± 6.45 0.104

ASA physical status 0.573

I 20 (66.7) 22 (73.3)

II 10 (33.3) 8 (26.7)
Age categories and ASA physical status are n (%); height and weight 
are mean ± standard deviation (SD). p values were calculated using 
the Pearson chi-square test for categorical variables and the two-sided 
Welch independent-samples t test for continuous variables. 
ASA: American Society of Anesthesiologists, Group LD: Levobupiva-
caine–dexmedetomidine group, Group LF:  levobupivacaine–fentanyl 
group.
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in acceptable limits in both groups, and no patient required 
pharmacologic reversal or airway intervention.

Rescue analgesia requirements are summarized in Table VII. 
Numerically fewer patients in Group LD required two or three 
rescue doses than in Group LF; however, the overall distri-
bution across the three dose categories did not reach statis-
tical significance (p=0.078). Adverse events in both groups 
were mild to moderate and managed according to protocol; 
pruritus and nausea occurred more frequently in Group LF, 
whereas bradycardia and hypotension were more common 
in Group LD. No major complications or study-related serious 
adverse events were observed.

DISCUSSION

In this randomized, double-blind trial comparing intrathecal 
dexmedetomidine and fentanyl as adjuvants to 0.5% hyper-
baric levobupivacaine for gynecological surgery, dexmedeto-
midine produced a clinically meaningful prolongation of sen-

Table II. Mean Intraoperative Hemodynamic Parameters (mean±SD)

Time HR Group LD 
(beats·min⁻¹)

HR Group LF 
(beats·min⁻¹) p SBP Group LD 

(mmHg)
SBP Group LF 

(mmHg) p-value

0 min 98.34±11.21 103.96±2.31 0.102 108.34±9.58 140.34±13.25 <.001

1 min 97.23±14.01 96.93±14.01 1.000 122.01±16.11 140.12±15.64 <.001

3 min 78.97±17.01 94.02±15.03 0.005 92.81±17.24 130.39±16.44 <.001

5 min 68.24±16.76 82.09±17.74 0.026 100.34±17.21 125.12±12.13 <.001

10 min 75.91±15.38 88.49±16.79 0.033 118.30±18.01 110.54±18.57 0.952

20 min 72.84±13.34 86.12±15.44 0.007 116.91±12.01 110.32±10.23 0.233

1 h 72.01±12.20 68.23±11.05 1.000 110.37±13.76 120.76±12.23 0.028

2 h 68.42±11.95 80.43±12.48 0.003 104.87±15.38 110.38±13.75 1.000

3 h 78.10±10.25 73.34± 11.44 0.856 110.69±14.35 109.34±13.34 1.000

Time DBP Group LD 
(mmHg)

DBP Group LF 
(mmHg) p MAP Group LD 

(mmHg)
MAP Group LF 

(mmHg) p-value

0 min 82.01±6.11 90.34±7.56 <.001 97.91±10.34 107.72±12.34 0.014

1 min 72.06±5.70 90.23±6.24 <.001 89.72±11.34 107.12±10.17 <.001

3 min 62.49±6.67 80.12±9.31 <.001 72.78±19.23 107.97±10.23 <.001

5 min 70.04±6.11 80.65±7.23 <.001 67.48±18.45 96.34±10.09 <.001

10 min 74.34±5.70 70.85±8.35 0.579 82.81±10.23 95.11±9.24 <.001

20 min 76.10±6.67 80.64±9.29 0.308 89.93±12.45 79.08±12.23 0.011

1 h 66.95±6.11 80.13±8.00 <.001 81.69±17.34 80.42±19.86 1.000

2 h 60.17±5.70 80.21±10.24 <.001 75.39±19.23 95.18±10.81 <.001

3 h 60.06±6.67 72.68±7.34 <.001 78.59±18.23 84.19±19.28 1.000
Values are mean ± SD. p values are two-sided Welch independent-samples t-test comparisons between groups at each time point and are Bonfer-
roni-adjusted across the nine time points for each parameter. Bold values indicate adjusted P<0.05. 
LD: Levobupivacaine–dexmedetomidine, LF: Levobupivacaine–fentanyl, HR: Heart rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, 
MAP: Mean arterial pressure, min: minute, h: hour.

Neuraxial block characteristics are presented in Table IV. The 
onset of sensory block at the T10 dermatome did not differ 
significantly between groups (p=0.301). In contrast, the du-
ration and regression times of both sensory and motor block 
were significantly longer in Group LD than in Group LF (all 
p<0.001). No inadequate block occurred, and no patient re-
quired conversion to general anesthesia.

Postoperative pain scores assessed using the VAS are shown 
in Table V. Scores were low in both groups during the ear-
ly postoperative period. After Bonferroni adjustment, be-
tween-group differences remained significant at 1 minute, 5 
minutes, 2 hours, and 3 hours; the direction of the difference 
varied across time points. Absolute differences were small, 
and their clinical importance is uncertain.

Sedation profiles, evaluated using the Ramsay Sedation 
Score, are summarized in Table VI. After Bonferroni adjust-
ment, no between-group difference reached statistical signif-
icance at any recorded time point. Sedation remained with-
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Table III. Intraoperative Respiratory Parameters (mean ± SD)

Time point RR Group LD (breaths·min⁻¹) RR Group LF (breaths·min⁻¹) p-value SpO₂ LD (%) SpO₂ LF (%) p-value

0 min 22.35 ± 2.01 19.34 ± 1.32 <0.001 99.35 ± 0.34 100.0 ± 0.00 <0.001

1 min 25.39 ± 0.95 21.03 ± 0.23 <0.001 100.0 ± 0.00 100.0 ± 0.00 1.000

3 min 20.46 ± 1.12 18.42 ± 1.65 <0.001 100.0 ± 0.00 99.24 ± 0.23 <0.001

5 min 18.46 ± 1.23 20.76 ± 1.97 <0.001 99.91 ± 0.45 100.0 ± 0.00 1.000

10 min 18.59 ± 1.38 23.09 ± 0.27 <0.001 99.56 ± 0.35 99.04 ± 0.35 <0.001

20 min 19.34 ± 1.94 19.23 ± 1.68 1.000 100.0 ± 0.00 99.67 ± 0.23 <0.001

1 h 20.75 ± 1.13 21.00 ± 0.39 1.000 100.0 ± 0.00 100.0 ± 0.00 1.000

2 h 20.68 ± 1.30 20.45 ± 1.50 1.000 100.0 ± 0.00 100.0 ± 0.00 1.000

3 h 18.30 ± 1.37 20.62 ± 1.93 <0.001 100.0 ± 0.00 100.0 ± 0.00 1.000
Values are mean ± SD. p values are two-sided Welch independent-samples t-test comparisons between groups at each time point and are 
Bonferroni-adjusted across the nine time points for each parameter. Bold values indicate adjusted P<0.05. 
LD: Levobupivacaine–dexmedetomidine, LF: Levobupivacaine–fentanyl, RR: Respiratory rate, SpO₂: Peripheral oxygen saturation, min: minute, h: hour.

Table IV. Sensory and Motor Block Characteristics (mean±SD, 
minutes)

Parameter Group LD (n=30) Group LF (n=30) p-value

Onset of 
sensory block

3.10 ± 0.80 2.92 ± 0.50 0.301

Duration of 
sensory block

540.45 ± 60.45 420.12 ± 70.34 <0.001

Regression of 
sensory block

180.50 ± 14.50 120.52 ± 10.75 <0.001

Onset of motor 
block

4.65 ± 0.50 4.12 ± 0.43 <0.001

Duration of 
motor block

360.45 ± 56.34 300.23 ± 45.69 <0.001

Regression of 
motor block

62.20 ± 10.10 45.32 ± 8.20 <0.001

Values are mean ± SD. p values were calculated using two-sided Welch 
independent-samples t tests. Bold values indicate P<0.05.
LD: Levobupivacaine–dexmedetomidine, LF: Levobupivacaine–fentanyl.

Table V. Postoperative Pain Scores (VAS) at Different Time 
Points (mean±SD)

Time point Group LD (n=30) Group LF (n=30) p-value

0 min 0.75 ± 0.30 0.45 ± 0.55 0.107

1 min 0.81 ± 0.20 0.54 ± 0.44 0.035

3 min 0.67 ± 0.30 0.23 ± 0.79 0.063

5 min 0.78 ± 0.20 0.47 ± 0.53 0.044

10 min 0.55 ± 0.40 0.65 ± 0.24 1.000

20 min 0.53 ± 0.40 0.45 ± 0.89 1.000

1 h 0.30 ± 0.80 0.23 ± 0.82 1.000

2 h 1.25 ± 0.12 1.02 ± 0.35 0.015

3 h 1.53 ± 0.33 1.04 ± 0.23 <0.001
Values are mean ± SD. p values are two-sided Welch independent-
samples t-test comparisons between groups at each time point and are 
Bonferroni-adjusted across the nine time points for VAS. Bold values 
indicate adjusted P<0.05. VAS: Visual Analog Scale, LD: Levobupivacaine–
dexmedetomidine, LF: Levobupivacaine–fentanyl.

Table VII. Number of Rescue Analgesia Doses Required

Number of doses Group LD (n=30) Group LF (n=30) p-value

1 13 (43.3) 5 (16.7)

2 10 (33.3) 14 (46.7)

3 7 (23.3) 11 (36.7)

Total 30 (100) 30 (100) 0.078
Values are n (%). The overall P value was calculated using the Pearson 
chi-square test across the three dose categories (2 degrees of freedom). 
LD: Levobupivacaine–dexmedetomidine, LF: Levobupivacaine–fentanyl.

Table VI. Ramsay Sedation Scores at Critical Time Intervals 
(mean±SD)

Time point Group LD (n=30) Group LF (n=30) p-value

0 min 2.15 ± 1.45 3.02 ± 1.66 0.314

1 min 1.45 ± 1.08 1.09 ± 0.56 1.000

3 min 1.20 ± 0.96 1.09 ± 0.34 1.000

5 min 1.74 ± 1.08 1.56 ± 1.06 1.000

10 min 1.40 ± 1.12 1.45 ± 1.21 1.000

20 min 1.56 ± 1.20 1.09 ± 0.65 0.592

1 h 1.19 ± 0.57 1.47 ± 1.54 1.000

2 h 1.49 ± 0.23 1.76 ± 1.55 1.000

3 h 1.48 ± 0.43 1.35 ± 1.03 1.000
Values are mean ± SD. p values are two-sided Welch independent-samples t-test comparisons between groups at 
each time point and are Bonferroni-adjusted across the nine time points for sedation score. Ramsay Sedation Scale: 1, 
anxious/restless; 2, cooperative/oriented; 3, responds to commands only; 4, asleep with brisk response; 5, asleep with 
sluggish response; 6, asleep with no response. LD: Levobupivacaine–dexmedetomidine, LF: Levobupivacaine–fentanyl.
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For elective gynecological procedures under spinal anes-
thesia, adding 5 μg dexmedetomidine to levobupivacaine is 
a pragmatic choice when the goal is longer-lasting sensory 
and motor block. In this study, rescue-dose requirements nu-
merically favored dexmedetomidine but did not differ signifi-
cantly. Twenty-five micrograms of fentanyl remains reason-
able when rapid early comfort is prioritized, with the known 
trade-off of pruritus and a shorter analgesic tail reported in 
prior studies (13–20). These complementary profiles support 
individualized adjuvant selection based on patient prefer-
ence, anticipated surgical duration, and recovery priorities.

Strengths include randomized allocation, double blinding, 
standardized dosing, and complete follow-up. Limitations in-
clude the single-center design, restriction to ASA I–II patients 
undergoing gynecological surgery, fixed adjuvant doses, and 
short-term follow-up without long-term neurological assess-
ment. In addition, repeated outcomes were analyzed using 
multiplicity-adjusted pointwise between-group comparisons 
rather than a longitudinal model; therefore, the study does 
not provide overall estimates of time, group, or group × 
time interaction effects and does not fully account for with-
in-participant correlation. The pointwise findings should con-
sequently be interpreted as time-specific and exploratory. 
Larger multicenter trials using prespecified mixed-effects or 
repeated-measures models, dose-response evaluation, and 
longer follow-up would refine comparative effectiveness and 
safety estimates.

CONCLUSION

Integrated with prior randomized trials and meta-analytic ev-
idence, our data indicate that intrathecal dexmedetomidine, 
compared with fentanyl, provides a more durable neuraxial 
block without compromising safety under standard moni-
toring. Rescue-dose requirements numerically favored dex-
medetomidine but did not differ significantly, while fentanyl 
may offer modest advantages in immediate comfort. These 
distinctions may inform individualized adjuvant selection for 
gynecological spinal anesthesia.
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sory and motor block and showed a numerical, but not sta-
tistically significant, tendency toward fewer rescue analgesic 
doses. Respiratory parameters remained clinically stable, 
and oxygen saturation was approximately 99–100% in both 
groups. Hemodynamic differences between groups reached 
statistical significance at several time points but stayed with-
in acceptable clinical ranges and did not trigger protocol devi-
ations. Onset of sensory block at T10 was not significantly dif-
ferent between groups in our cohort (13,14). These findings 
are directionally consistent with prior randomized compari-
sons and synthesis studies in which intrathecal dexmedeto-
midine, typically at 5 μg, prolonged block characteristics and 
extended the pain-free interval relative to intrathecal fen-
tanyl at 25 μg. In gynecologic and lower-abdominal cohorts, 
single-center trials reported longer sensory and motor dura-
tions and reduced postoperative rescue requirements with 
dexmedetomidine without compromising recovery safety. 
A meta-analysis pooling nine randomized studies (n ≈ 639) 
confirmed longer sensory and motor block and a prolonged 
pain-free period with dexmedetomidine versus fentanyl (15). 
Larger pragmatic series have reproduced the same pattern 
across varied indications, and recent levobupivacaine-based 
randomized work closely aligned with our protocol likewise 
found longer time to rescue analgesia with dexmedetomi-
dine, even when fentanyl showed a marginally faster early 
effect in some settings.

The pharmacology supports these clinical observations. Dex-
medetomidine’s α₂-adrenergic activity hyperpolarizes dorsal 
horn interneurons and suppresses nociceptive neurotrans-
mitter release, while α₂ receptor–mediated sympatholysis in 
the locus coeruleus augments analgesia and contributes to 
smoother intraoperative hemodynamics (16,17). By contrast, 
intrathecal fentanyl’s lipophilicity facilitates rapid spinal pen-
etration and can yield an earlier subjective analgesic effect 
and slightly higher early sedation, but its shorter duration 
is reflected in greater downstream rescue needs in several 
head-to-head trials.

Sedation remained clinically acceptable in both groups, and 
no significant between-group difference persisted after ad-
justment for multiple pointwise comparisons. No patient 
required reversal or airway intervention. Small time-specific 
differences in VAS were observed, but their direction varied 
and their clinical importance is uncertain. Adverse events 
tracked expected drug-class effects—bradycardia and hypo-
tension were more frequent with dexmedetomidine, while 
pruritus and nausea clustered with fentanyl—and all events 
were mild to moderate and responsive to standard therapies, 
concordant with prior randomized and pooled analyses that 
have not shown excess serious harm with either strategy un-
der routine monitoring (18–20).
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