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Background & Hypothesis

The Clinical Problem

Post-dural puncture headache (PDPH) is a debilitating 
complication driven by CSF leakage (1).

The Gold Standard: Epidural Blood Patch (EBP)

Risks: Back pain, radicular symptoms, bradycardia, meningeal 
irritation (1,2).

Nebulized dexmedetomidine reduces PDPH severity and may 
serve as a non-invasive alternative.

Mechanism: An a2-adrenergic agonist providing systemic 
analgesia, sedation, and cerebral vasoconstriction. (3)

Hypothesis



Study Designs & Methods

Broad Database Search
(MEDLINE, Embase,
CENTRAL, PubMed)

Inclusion Criteria:
Randomized controlled trials 

evaluating nebulized 
dexmedetomidine for the 

treatment of PDPH obstetric 
patients following neuraxial 

anesthesia.

Primary Outcome:
1. reduction in patient-reported

pain intensity measured by the Visual 
Analog Scale (VAS).

Secondary Outcomes: 
1. Need for additional interventions 

(including EBP) 
2. Incidence of adverse effects

Study & Location Patients Intervention Dose Comparators Outcomes Tracked

Kumar et al. (4), India n=90 Fentanyl, Saline
VAS (24/48/72h), Adverse Events, EBP 

needed

Soliman et al. (5), Egypt n=90 Neostigmine/Atropine, Saline VAS (24/48/72h), Adverse Events, EBP needed

Garg et al. (6), India n=65 Fentanyl VAS (24/48/72h), Adverse Events

Mowafy et al. (3), Egypt n=43 Saline VAS (24/48/72h), Adverse Events, EBP needed

1 μg/kg BID x 3 days

1 μg/kg BID x 3 days

Not specified.

1 μg/kg BID x 3 days OR until VAS ≤3 
and Lybecker score <2

Cochrane Quality Assessment: Low overall risk of bias across pooled evidence



Results
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Soliman et al. (2023)
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Garg et al. (2024)
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Mowafy et al. (2021)

Across all RCTs, DEX consistently delivered superior pain control 
versus placebo and Fentanyl, and comparable with Neostigmine / 

Atropine. 

Rescue Therapy Need

0 EBP
Across all 4 RCTs (n=92), zero patients in the DEX 

groups required an Epidural Blood Patch.

DEX: Primarily drowsiness/sedation, dry mouth, and 

bradycardia

Fentanyl: Primarily drowsiness, nausea, dizziness

Neostigmine/Atropine: Diarrhea, abdominal cramps, and 

muscle twitches



Conclusion & Discussion

Next Steps: Larger, multicenter trials are needed to validate these findings and to better define its role in the routine 
prevention and treatment of PDPH.

Nebulized dexmedetomidine appears to be a safe and 
effective non-invasive option for obstetric PDPH.

➢ Provides faster symptom relief to traditional 
pharmacological options (i.e., fentanyl), and 
comparable efficacy to neostigmine/atropine. 

➢ Limited need for adjunctive treatments, including 
no need for EBP.

➢ Tolerable side effects similar in incidence with 
comparators. 

Clinical Strengths Evidentiary Limitations

• Non-invasive administration.
• Consistent efficacy 

established at 1 μg/kg dose 
diluted to 4 mL.

• Enhances systemic 
bioavailability by bypassing 
first-pass metabolism, no 
need for intravenous access.

• VAS in inherently subjective.
• Off-label status for nebulized 

administration in North 
America. 

• Evidence is limited to PDPH 
following spinal anesthesia 
for LSCS and has not been 
studied in epidural-related 
PDPH.



THANK YOU!
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