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Abstract

Background: Persistent postoperative pain after cervical spine surgery is a common problem in clinical
practice even with the advancement of surgical and anesthetic techniques. Our study aims to evaluate the
efficacy of 0.25%levobupivacaine with dexmedetomidine versus 0.25% levobupivacaine in cervical cervicis
block intra operatively after general anaesthesia and assess the pain postoperatively at 0, 6,12 and 24 hrs.
Materials and Methods: This RCT included 66 patients undergoing cervical spine surgery, allocated into
Group L (0.25% Levobupivacaine) and Group LD (0.25% Levobupivacaine with 5 mcg Dexmedetomidine).
Under general anaesthesia (CCeP) blocks was performed at upper and lower cervical levels using ultrasound
guidance, targeting the hyperechoic interfascial plane between the semispinalis cervicis and semispinalis
capitis muscles.

Results: Both groups were comparable in baseline demographics (age, gender, ASA, BMI). Hemodynamic
and respiratory parameters (HR, SBP, DBP, MAP, SpO,, EtCO,) remained stable. Postoperative pain scores
(NRS) were consistently lower in Group LD at all time intervals (0, 6, 12, 24 hours), demonstrating superior
analgesic efficacy.

Conclusions:In our study, it was observed that in patients undergoing cervical spinal surgery the
combination of dexmedetomidine with 0.25% levobupivacaine for an ultrasound guided cervicis-plane block
resulted in prolonged duration of post operative analgesia as well as lower and less frequent post-operative
pain up to 24 hours without accompanying side effects in terms haemodynamic or respiratory.
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Oz

Amag: Servikal omurga cerrahisi sonrasinda gelisen kalici postoperatif agri, cerrahi ve anestezi
tekniklerindeki ilerlemelere ragmen klinik uygulamada yaygin bir sorundur. Bu calismada, genel anestezi
altinda intraoperatif olarak uygulanan servikal cervicis plane blokta %0,25 levobupivakain ile %0,25
levobupivakain + deksmedetomidin kombinasyonunun etkinliginin degerlendirilmesi ve postoperatif
agrinin 0., 6., 12. ve 24. saatlerde karsilastirilmasi amaglanmaistir.

Gerec ve Yontem: Bu randomize kontrollii calismaya (RCT), servikal omurga cerrahisi geciren toplam 66
hasta dahil edildi. Hastalar, Grup L (%0,25 levobupivakain) ve Grup LD (%0,25 levobupivakain + 5 ug
deksmedetomidin) olarak iki gruba ayrildi. Genel anestezi altinda, ultrason rehberliginde iist ve alt servikal
seviyelerde, semispinalis cervicis ile semispinalis capitis kaslar1 arasindaki hiperekojenik interfasyal diizlem
hedeflenerek servikal cervicis plane (CCeP) blok uygulandi.

Bulgular: Her iki grup yas, cinsiyet, ASA sinif1 ve viicut kitle indeksi (VKI) agisindan benzerdi. Hemodinamik
ve solunumsal parametreler (kalp hizi, sistolik kan basinci, diyastolik kan basinci, ortalama arter basinc,
SpO; ve EtCO,) calisma boyunca stabil seyretti. Postoperatif agri skorlar1 (NRS), tiim degerlendirme
zamanlarinda (0., 6., 12. ve 24. saatler) Grup LD'de Grup L'ye gore daha diisiik bulundu ve bu sonug
deksmedetomidin eklenmesinin daha {istiin analjezik etkinlik sagladigini gosterdi.

Sonug: Calismamizda, servikal omurga cerrahisi uygulanan hastalarda ultrason rehberliginde yapilan
cervicis plane blogunda %0,25 levobupivakaine deksmedetomidin eklenmesinin, postoperatif analjezi
stiresini uzattigr ve ilk 24 saat boyunca postoperatif agri siddeti ile agr1 goriilme sikhigini azalttig
gozlenmistir. Ayrica bu yaklasimin hemodinamik veya solunumsal agidan herhangi bir yan etkiye yol
agmadig1 saptanmigtir.

Anahtar Kelimeler: CCeP; Ultrason Rehberliginde Rejyonal Anestezi; Servikal Omurga Cerrahisi;
Levobupivakain; Deksmedetomidin; Postoperatif Analjezi.
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Highlights
e Novel Regional Analgesia Technique
e Clinical Relevance and Feasibility
e Combination of dexmedetomidine with levobupivacaine has prolonged postoperative analgesia

Introduction

Persistent postoperative pain after cervical spine surgery is a common problem in clinical practice even with the
advancement of surgical and anesthetic techniques. Adequate post-operative pain relief is key for patient comfort
and recovery, to facilitate early mobility, and to minimize the physiological stress response (1). Inadequate
management of postoperative pain may lead to complications, such as hypertension, tachycardia, respiratory
depression, extended hospital stays and delayed rehabilitation (2). Traditionally, postoperative analgesia is
dominated by systemic opioids, NSAIDs and muscle relaxants (3). Pain after posterior cervical surgery is of
moderate to severe in intensity because of the wide dissection of paraspinal muscles, manipulation of periosteum,
and irritation of cervical ligaments (4). Nociceptive input arising from this area is predominantly carried by the
dorsal rami of the cervical spinal nerves supplying the deep paraspinal muscles and overlying skin. Traditional
regional anaesthesia, such as the superficial and deep cervical plexus blocks, is suboptimal in its capacity to achieve
pain control of the posterior elements due to divergent regions innervated (ventral rami and anterior neck region).
).

The introduction of ultrasound (US)-guided interfascial plane blocks has revolutionized the field of regional
anesthesia by enabling clinicians to place local anesthetics into potential spaces between muscles to produce large
segmental analgesia with comparatively low invasiveness. One such novel block includes the (CCeP) block, also
known as Inter-semispinal Plane block (5). Ultrasound-guided performance provides increased safety and accuracy
with subsequent reduction in risk of vascular or neural injury (5). Conceptually, this CCeP block is similar to the
thoracic erector spinae plane (ESP) block whichshows excellent effectiveness in providing analgesia for both
thoracic and lumbar surgeries.

Levobupivacaine, a long-acting amino-amide local anaesthesia agent, is one of the most commonly used drugs in
regional anaesthesia due to its extended duration of action and good safety profile. As compared with racemic
bupivacaine, levobupivacaine has less cardiotoxic and neurotoxic potential, and may therefore be a safer choice for
interfascial plane blocks which may require large volumes to accomplish (6). Dexmedetomidine can synergistically
increase the depth and duration of analgesia when coadministered with levobupivacaine, leading to better
postoperative results (7). A well designed RCT is need of the hour to determine its analgesic efficacy and its
duration especially when it is given in combination with long-acting local anesthetic such as levobupivacaine along
with adjuvants like dexmedetomidine (7). Assessment of pain scores both immediately postoperatively, and 6, 12
and 24 hours after surgery — would assist in determining the duration of analgesia so as to plan for supplemental
(rescue) analgesia. Furthermore, evaluating secondary outcomes including the total dose of opioids used,
haemodynamic stability, levels of sedation and side-effects would also result in a full picture on the clinical benefits
derived from this technique (7,8). Hence this study is designed to evaluate and compare efficacy of
0.25%levobupivacaine with dexmedetomidine versus 0.25% levobupivacaine in USG guided cervical cervicis plane
block intra operatively after general anaesthesia and assess the pain postoperatively at 0, 6,12 and 24 hrs.

Material and Methods

Prospective randomized clinical trial was conducted in the Department of Anesthesiology between September 2025

and February 2026, approved by the Institutional Ethics Committee (2025-26/372) A total of 66 adult patients, either

sex, aged 18-65 years, classified as American Society of Anesthesiologists physical status I or II scheduled for elective

cervical spine surgery under general anaesthesia were included in the study.

Patients with motor weakness less than MRC grade 4, signs of myelopathy, history of previous cervical spine

surgery, pregnancy, uncontrolled hypertension, uncontrolled diabetes mellitus, and significant hepatic or renal

disorders were excluded from the study. All enrolled patients underwent detailed pre-anaesthetic evaluation

including thorough history taking, physical examination, airway assessment using Mallampati grading, and

systemic examination of the respiratory, cardiovascular, central nervous, and vertebral systems.

During the time in operation theatre, it was ensured that appropriate monitoring was present such as ECG, NIBP,

and SPO2 readings. Patients were premedicated intravenously with midazolem (0.02 mg/kg), glycopyrrolate (0.008
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mg/kg) and ondansetron (0.15 mg/kg). Anaesthesia was thereafter induced using atracurium (0.5-0.8 mg/kg),
followed by continued isoflurane administration in a mixture of oxygen.

Following induction of general anaesthesia, CCeP was performed using a high-frequency (6-13 MHz) linear probe
(HFL 38, Sonosite). After careful negative aspiration to avoid intravascular injection, the study drug was
administered in 5 mL aliquots at four sites—upper and lower cervical levels bilaterally. In Group L, 5 mL of 0.25%
levobupivacaine was injected at each site, resulting in a total volume of 20 mL. In Group LD, 5 mL of 0.25%
levobupivacaine combined with 5 g dexmedetomidine was injected at each site, resulting in a total levobupivacaine
volume of 20 mL with a total dexmedetomidine dose of 20 g per patient.

After surgery, patients were shifted to the PACU for monitoring of vital signs until recovery, and pain was assessed
using a 0-10 NRS at discharge and at 6 hours. Intravenous paracetamol (1 g) was administered as rescue analgesia
when needed.

Calculation of sample size

Sample size estimation was performed using G*Power software (F test — ANOVA: fixed effects, omnibus, one-way).
Patients were randomly allocated into two equal groups of 33 each: Group L (0.25% levobupivacaine) and Group
LD (0.25% levobupivacaine with dexmedetomidine).

Ethical approve

This study was conducted in accordance with the Declaration of Helsinki and institutional ethical guidelines. This
study was approved by the Institutional Ethics Committee of BLDE (Deemed to be University), Vijayapura, India
(Date: August 4, 2025; Approval No: BLDE (DU)/IEC-SBMPMC/372/2025-26). Clinical Trial Registration:
CTRI/2025/09/095399. Written informed consent was obtained from all participants prior to enrollment in the study.

Statistical Analysis

Data were entered in Microsoft Excel and analysed using SPSS version 26; continuous variables were expressed as
mean + SD and categorical variables as frequencies and percentages. ANOVA/Kruskal-Wallis tests were used for
continuous variables and Chi-square for categorical variables, with p < 0.05 considered statistically significant (two-
tailed).
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Figure 1: CONSORT flow diagram of the study participants
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Results

A total of 66 patients were randomized equally into Group L (Levobupivacaine) and Group LD (Levobupivacaine
with Dexmedetomidine), with 33 patients in each group (Figure 1). Baseline demographic and clinical variables were
comparable between the two groups (p >0.05) (Table 1). Group LD demonstrated significantly prolonged analgesia,
delayed need for rescue analgesia, and reduced analgesic consumption (p < 0.001) (Table 2). Oxygen saturation
remained stable in both groups. Although baseline EtCO, showed statistical difference (p=0.02), values were within
normal physiological range and clinically insignificant (Table 3). No hypotension, bradycardia, nausea, vomiting,
pruritus, dizziness, hematoma, infection, or allergic reactions were observed in either group.

Table 1. Demographic data

Variable Group L (n=33) Group LD (n=33) P
Age (years) 38.55 +13.84 42.36 £ 15.09 0.29
Gender, (%) 17 (51.5) 18 (54.5) 0.81
Male 16 (48.5) 15 (45.5)
Female
ASA Grade, (%) 14 (42.4) 11 (33.3) 0.45
I 19 (57.6) 22 (66.7)
I
BMI (kg/m?) 23.75+3 .71 23.95 +4.39 0.84
Duration of surgery (min) 108.34 +47.25 93.5 £ 35.98 0.16
Abbreviations: ASA (American Society of Anaesthesiologists), BMI — Body Mass Index, Kg — Kilogram.
Table 2. Analgesic Parameters
Parameters Group L(n=33) Group LD(n=33) p
Mean duration of analgesia (min) 405.88 £ 62.01 855.56 + 196.61 <0.001
Patients requiring rescue analgesia 31 (93.9%) 14 (42.4%) <0.001
Time to first rescue analgesia (min) 493.88 £ 92.38 984.40 £90.21 <0.001
Rescue doses in 24 hrs 2.8+0.6 1.2+05 <0.001
Table 3. Respiratory Parameters
Parameter Group L(n=33) Group LD(n=33) p
Baseline SpO, (%) 98.99 + 0.62 98.89 + 0.58 0.51
Mean Intraoperative SpO;, (%) 99.08 £ 0.56 99.08 £ 0.56 >0.05
Baseline EtCO, (mmHg) 37.74+2.33 37.09 +£2.54 0.02
Mean Intraoperative EtCO, 36.98 +1.85 36.98 +1.85 >0.05

Postoperative pain scores showed a consistent and significant reduction in Group LD compared to Group L at all
assessed time intervals from 0 minutes to 24 hours (p < 0.001). Patients receiving levobupivacaine with
dexmedetomidine experienced lower pain intensity and more sustained analgesia, particularly in the early and
intermediate postoperative periods. This indicates that the addition of dexmedetomidine significantly enhances the
quality and duration of postoperative analgesia, thereby improving overall patient comfort and reducing the need
for rescue analgesics (Table 4).

Group LD (0.25% Levobupivacaine with Dexmedetomidine) showed consistently lower pain scores than Group L
(0.25% Levobupivacaine alone), in all study times which suggested better analgesic efficacy along with
dexmedetomidine. At 0 postoperatively suggesting that postoperative pain at early stage was relieved significantly
after dexmedetomidine treatment. This difference was further maintained at 6 hours (3.63 + 0.68 vs 2.27 + 0.61; p <
0.001), at 12 hours (3.65 £ 0.65 vs1.96 £ 0-67; p <.0001) and, at the end of the first postoperative day (3-20 +-71 v/s,1-75+
-67: P<.000I) with all comparison demonstrating highly significant lower pain scores in patient who were treated
with dexmedetomidine. The decreasing trend of NRS scores up to 24 hours in both groups suggest effective
analgesia, but the consistently low NRS score profiles for Group LD imply that dexmedetomidine substantially
prolongs and intensifies the depth of analgesia as an adjunct with levobupivacaine (Table 4).
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Table 4. Postoperative Pain Scores VAS and NRS Scores

Time Point VAS - Group L VAS - Group LD NRS - GroupL | NRS - Group LD P
(n=33) (n=33) (n=33) (n=33)

0 hour 45+08 2.8+0.7 4.32£0.74 2.57£0.71 <0.001
1 hour 3.9+0.6 22+06 - - <0.001
4 hours 3.7+0.7 2.0+0.6 - - <0.001
6 hours - - 3.63+0.68 2.27 £ 0.61 <0.001
8 hours 3.6+0.6 1.9+0.6 - - <0.001
12 hours - - 3.65 £ 0.65 1.96 +0.67 <0.001
24 hours 3.2+07 1.7+0.6 3.20+£0.71 1.75 £ 0.67 <0.001

Abbreviations: VAS-Visual Analog Scale, NRS-Numerical Rating Scale,

Heart rate trends were comparable between groups throughout perioperative monitoring, with slightly lower values
in Group LD and no clinically significant difference (Figure 2).
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Figure 2: Mean Heart Rate
Systolic blood pressure remained stable and similar in both groups, showing only mild transient peri-
intubation/extubation changes without significant intergroup variation. Diastolic blood pressure showed no
meaningful difference between groups, remaining within a comparable and stable range across time points. Mean
arterial pressure was maintained consistently in both groups, indicating comparable hemodynamic stability with a
modest non-significant lowering trend in Group LD (Figure 3).
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Figure 3: Mean MAP
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Discussion

This study demonstrates that the addition of dexmedetomidine to 0.25% levobupivacaine for CCeP significantly
improves postoperative analgesia. Surgery time was similar in both groups, but those who received
dexmedetomidine had significantly longer analgesia duration with a delay of first rescue analgesic requirement.
Moreover, as the number of rescue analgesic doses in the first 24 hours was also significantly smaller, both an
extension of analgesic effect and a clear opioid-sparing effect with respect to perineural dexmedetomidine were
observed.

These findings concordant with previous studies. For example, Singh et al. observed dexmedetomidine with
levobupivacaine shortened the onset time and prolonged analgesic effect in supraclavicular brachial plexus block
(9). Likewise, Kaygusuz et al. also showed significantly prolong in analgesia duration (10).

Our findings are in agreement with recent evidence showing that dexmedetomidine prolongs analgesia and
improves block characteristics when combined with levobupivacaine. In 2022 Ghazaly et al (11). found that adding
50 pg or 100 pg dexmedetomidine prolong sensory block, with the higher dose producing the longest duration of
block and analgesia. Similarly, a 2024 randomized double-blind study by Romi et al (12). in transversus abdominis
plane block for abdominal hysterectomy showed that dexmedetomidine added to 0.25% levobupivacaine enhanced
postoperative pain relief compared with levobupivacaine alone. Taken together with our results, these data support
the consistency of dexmedetomidine’s analgesia-prolonging effect across different fascial plane and peripheral nerve
block techniques (10).

The improved postoperative pain profile in our study is also reflected in the significantly lower NRS/VAS scores in
Group LD across all measured postoperative time points. Chen et al. (2023) concludes that dexmedetomidine as an
adjuvant for peripheral nerve blocks accelerates onset (13). This pattern is biologically plausible and is supported by
higher-level evidence. A 2023 meta-analysis by Feng et al (14). concluded that perineural dexmedetomidine,
compared with intravenous dexmedetomidine, was associated with longer analgesia, longer sensory block, shorter
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motor block onset, and reduced 24-hour analgesic consumption (14). Likewise, the 2021 systematic review by
Hussain et al(15). found that perineural dexmedetomidine was associated with longer sensory and motor blockade
and faster onset than intravenous administration. These pooled findings mirror our observation that Group LD
showed a faster onset of motor block, a longer duration of analgesia, and less need for rescue analgesia.

A broader 2023 network meta-analysis by Schubert et al (16). examined adjuvants used in single-injection upper-
extremity peripheral nerve blocks and confirmed that adjuvants materially influence the duration of postoperative
analgesia, highlighting dexmedetomidine as one of the important agents in this setting. Although that analysis was
not specific to cervical spine surgery, it strengthens the general interpretation that the analgesic superiority seen in
our dexmedetomidine group is not an isolated finding, but part of a wider and increasingly reproducible regional
anaesthesia trend (16).

From the perspective of cervical spine surgery, our findings are especially relevant because pain after these
procedures can be considerable and can delay mobilization, increase opioid exposure, and worsen recovery quality.
Recent cervical-spine-specific trials support the growing role of fascial plane blocks in this population. In a
randomized controlled study in posterior cervical spine surgery, Kanna et al (17). reported that ESPB provided better
postoperative-analgesia, lower intraoperative opioid requirement, reduced blood loss, and earlier mobilization
compared with standard multimodal analgesia alone. In another randomized trial in anterior cervical spine surgery,
Kamel et al (18). showed that cervical ESP block resulted in a longer time to first rescue analgesia and lower
postoperative nalbuphine consumption than intermediate cervical plexus block, although the cervical plexus block
had faster performance and onset times. These studies support the concept that regional interfascial plane techniques
in the cervical region are clinically useful, and our results extend that concept by showing that the addition of
dexmedetomidine can further enhance the duration and quality of postoperative analgesia.

Although our study evaluated a cervical cervicis plane block rather than a cervical ESP block, the anatomical
rationale is related. Both techniques aim to exploit continuous cervical fascial planes and influence the dorsal rami
and posterior cervical soft tissues, which are major contributors to postoperative pain after cervical spine exposure.
Therefore, the positive outcomes observed in ESPB trials are relevant to interpreting our findings. The present study
suggests that the cervical cervicis plane may likewise serve as an effective analgesic target, and that levobupivacaine
with dexmedetomidine can improve the depth and duration of its effect (14).

Motor block onset was not formally assessed in the present study. The cited meta-analyses (Feng et al., 2023; Hussain
et al., 2021) report faster motor block onset with perineural dexmedetomidine in peripheral nerve block literature;
however, this was not a measured endpoint in our study and no such claim is made (14,15). A faster onset may
improve workflow efficiency and facilitate more predictable perioperative regional analgesia. At the same time, the
marked prolongation of sensory block and postoperative analgesia in Group LD is highly advantageous in cervical
spine procedures, where pain often persists well into the first postoperative day.

The hemodynamic and respiratory safety profile observed in our study is also noteworthy. Hemodynamic profile
and intraoperative EtCO, remained broadly comparable between groups, and no clinically meaningful bradycardia,
hypotension, desaturation, or respiratory depression was observed. This is in line with recent literature. In a 2023
prospective study Skrtic et al (19). found that adding 50 pg dexmedetomidine did not have any adverse effects, while
improving postoperative analgesia quality. That cervical-region finding is particularly relevant to our work, because
it suggests that dexmedetomidine can be used safely as an adjuvant in neck blocks when appropriate monitoring is
maintained. Kaur et al. (2015) reported that the dexmedetomidine addition to different levels of levobupivacaine
provided a haemodynamically stable condition in supraclavicular block (20).

The absence of adverse events in our study also aligns with the broader literature on spine surgery fascial plane
blocks. A 2023 meta-analysis by Fu et al (21). concluded that ESPB in spinal surgery improved postoperative pain
control, reduced perioperative opioid consumption, and decreased opioid-related adverse reactions. Although that
analysis focused primarily on lumbar procedures, it reinforces the general safety and utility of fascial plane blocks
in spine surgery. More recent meta-analyses in 2023 and 2024 have similarly reported that bilateral ESPB is associated
with improved analgesia and reduced opioid requirements in spinal surgery without a major increase in
complications (22).

Mechanistically, the beneficial effect of dexmedetomidine is likely multifactorial. As an a2-adrenergic agonist,
dexmedetomidine may prolong local anaesthetic action by causing local vasoconstriction, reducing vascular uptake
of levobupivacaine, and exerting direct inhibitory effects on nerve conduction. It may also enhance analgesia
through central sympatholytic and antinociceptive actions. The consistent signal across randomized trials and meta-
analyses that dexmedetomidine improves block duration and postoperative analgesia supports this mechanistic
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explanation (14,15). In the setting of a cervical fascial plane block, where local anaesthetic spread through tissue
planes is crucial, any factor that prolongs local residence time and augments neural modulation may be especially
valuable.

The current study therefore adds to the recent literature in two important ways. First, it supports the expanding role
of ultrasound-guided cervical regional blocks in postoperative pain management for cervical spine surgery. Second,
it provides further evidence that dexmedetomidine is an effective adjuvant to levobupivacaine in this context,
improving analgesic duration and reducing rescue analgesic requirements without compromising safety. In practical
terms, this may translate into better patient comfort, reduced opioid consumption, and potentially smoother early
postoperative recovery.

Study limitations

The pain outcomes beyond 24 hrs were not studied. The sample size, although adequately powered for the primary
block/analgesia endpoints, may not detect rare complications. We also employed a single-shot block; it is unknown
whether catheter techniques, or alternative adjuvant dosing might provide additional utility in our population.
Further, the ideal dose of dexmedetomidine applied in the Cervicis-plane or cervical ESP remains unknown-
Ghazaly et al. (2022) demonstrated a dose-response in infraclavicular blocks and possibility of further optimisation.
91 There is potential for future randomized trials to compare two different doses of dexmedetomidine (E.g., 50 ug
vs 100 ug) in cervical spine surgery blocks and study opioid usage, functional recovery, time spent in the hospital
and chronic pain.

Conclusion

In our study it was observed that in patients receiving cervical spinal surgery the combination of dexmedetomidine
with 0.25% levobupivacaine for an ultrasound guided cervicis-plane block resulted prolonged duration of analgesia
as well as less frequent post-operative pain up to 24 hours without accompanying side effects in term haemodynamic
or respiratory. Our findings add to and extend existing peripheral nerve block adjuvant, regional analgesia for spine
surgery literature. For cervical spine operation, implementing a strategy of fascial-plane block plus levobupivacaine
combined with dexmedetomidine may be an effective method in relieving early postoperative pain with better
mobilization and potentially reducing opioid demand. Larger multisite trials with functional recovery as an end
point are warranted.
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