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Abstract: Postdural puncture headache (PDPH) frequently complicates neuraxial anesthesia, delaying patient recovery and reducing
quality of life after surgery. Epidural blood patch (EBP), the conventional standard of care, is effective but not without risks.
Therefore, safer, less invasive alternatives are of increasing interest. The sphenopalatine ganglion block (SPGB) is a minimally
invasive regional analgesic technique that has drawn attention in recent years for managing PDPH, largely because it is non-opioid and
generally well tolerated. In this narrative review, we summarize current knowledge on the anatomical basis, proposed mechanisms,
procedural techniques, and clinical evidence (mostly from case reports and case series) for SPGB in the obstetric population, and we
discuss key controversies that remain unresolved.
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Introduction

Neuraxial anesthesia has become the first-line and most widely used option for labor analgesia and cesarean section
anesthesia, owing to its reliable analgesic efficacy and acceptable safety profile for both mother and fetus.! However, this
procedure carries inherent risks, with accidental dural puncture being a common complication, occurring in approxi-
mately 1.5% of cases,” and of those, 50% to 80% will subsequently develop PDPH.> As one of the most prevalent
complications following obstetric neuraxial anesthesia, PDPH can significantly delay postpartum recovery and impair the
quality of life of parturients.*

Current clinical management of PDPH is primarily based on conservative measures, including bed rest, aggressive
fluid hydration, and caffeine administration. However, these approaches have limitations such as delayed onset,
prolonged treatment courses, and limited efficacy in moderate-to-severe cases. The EBP is considered the “gold
standard” for PDPH treatment, as it seals the dural puncture site with autologous blood to halt cerebrospinal fluid
(CSF) leakage, providing rapid relief. Nevertheless, as an invasive procedure, EBP carries potential risks including
infection, nerve injury, and exacerbated back pain. Some patients may require multiple punctures, which increases
medical trauma and patient discomfort.>°

Several professional societies have published clinical practice guidelines for managing PDPH. The American Society
of Anesthesiologists (ASA) guidelines on obstetric anesthesia recommend starting with conservative measures and
reserving EBP for moderate-to-severe cases that do not improve with initial treatment. More recently, the multi-society
consensus guidelines from the American Society for Regional Anesthesia and Pain Medicine (ASRA) noted that SPGB is
not routinely recommended because the supporting evidence is of low certainty.”* This observation only strengthens the
case for better-designed studies on SPGB in the obstetric population. Compared to EBP, SPGB is associated with faster
headache relief and is well tolerated in parturients with PDPH.’
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The sphenopalatine ganglion (SPG) is the largest parasympathetic ganglion in the craniofacial region and plays a key
role in regulating intracranial vascular tone and pain transmission. SPGB was first reported for PDPH by Cohen et al in
2001." Tt has since been used for migraine and cluster headache,'' and its application has expanded to secondary
headaches. Preliminary evidence suggests SPGB may relieve PDPH by modulating vascular tone, improving CSF
circulation, and inhibiting pain pathways. However, existing studies are limited, and controversies remain regarding
efficacy, optimal technique, and drug regimens.

In this narrative review, we summarize the current evidence on SPGB for PDPH in the obstetric population, discuss
its advantages and limitations, and identify directions for future research. Unlike existing systematic reviews that focus
primarily on efficacy, our review emphasizes anatomical feasibility, technical considerations, pharmacokinetic changes in
pregnancy, and unresolved controversies that require further investigation.

Methods

A comprehensive literature search was performed across PubMed/MEDLINE, Embase, and the Cochrane Library, with
no restrictions on language or publication date. The search strategy combined Medical Subject Headings (MeSH) terms
and free-text keywords relevant to sphenopalatine ganglion block, postdural puncture headache, and the obstetric
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population, including “sphenopalatine ganglion”, “pterygopalatine ganglion”, “SPG block”, “postdural puncture head-
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ache”, “PDPH”, “spinal headache”, “dural puncture headache”, “obstetric”, “parturient”, “postpartum”, “pregnancy”,
“labor” and “cesarean section”. Eligible study types encompassed randomized controlled trials, case reports, and

retrospective observational studies.

Anatomy

The SPG is a fusiform structure about 5 mm in diameter, situated within the pterygopalatine fossa—a key anatomical
space at the skull base bounded by the maxilla, sphenoid bone, and palatine bone.'> '* It receives three main types of
fibers: parasympathetic preganglionic fibers from the greater petrosal nerve, sympathetic postganglionic fibers from the
deep petrosal nerve, and sensory fibers from the maxillary division of the trigeminal nerve. Its efferent parasympathetic
postganglionic fibers innervate the lacrimal gland, nasal mucosa, and intracranial blood vessels, regulating glandular
secretion and cerebrovascular tone. Sympathetic fibers mainly modulate vascular activity to maintain cerebral circulatory
homeostasis.

The anatomical location of the SPG gives rise to several potential access routes. In clinical practice, however, the two
most commonly used are the transnasal and percutaneous approaches. The transnasal approach utilizes the nasal cavity as
a natural operative corridor, with the ganglion precisely located approximately 1 cm medial to the maxillary sinus ostium
and 2 cm posterior to the inferior turbinate. This technique avoids skin puncture and minimizes trauma. The percutaneous
approach, however, requires needle insertion through the pterygomaxillary fissure to access the pterygopalatine fossa,
demanding precise anatomical localization to avoid damaging nearby structures such as the maxillary artery and
trigeminal nerve branches.'*

For the obstetric population, the transnasal route is common, but whether it truly blocks the SPG remains debatable.

Some experts have raised doubts:'>'®

the local anesthetic has to cross the nasal mucosa and several fascial layers before
reaching the SPG deep inside the pterygopalatine fossa. It is unclear whether enough drug reaches the ganglion to
produce effective neural blockade. In fact, some researchers have suggested that any clinical benefit from transnasal
SPGB may come from systemic absorption or local mucosal anesthesia rather than from a direct effect on the SPG itself.
This uncertainty should be kept in mind when interpreting study results.

More than four anatomical access routes to the pterygopalatine fossa have been described, including transnasal,
transoral, percutaneous (via the pterygomaxillary fissure or infrazygomatic approach), and transorbital approaches.'” For
the obstetric population, the transnasal route is the most practical and most commonly reported, thanks to its minimally
invasive nature and bedside feasibility. The ultrasound-guided percutaneous approach has also been described in case

reports involving postpartum women,'®'

though it requires proper patient positioning (supine with head rotated) and
operator training. The transoral and transorbital routes are not recommended in obstetric patients due to higher

complication risks (eg., infection, orbital injury) and limited supporting evidence.
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Mechanism of Action of SPGB in the Treatment of PDPH

The core pathophysiological mechanism of PDPH is CSF leakage following dural puncture, which causes intracranial
pressure (ICP) to drop.?® According to the Monro-Kellie principle, the total volume of intracranial components—brain
parenchyma, CSF, and blood—remains relatively constant. When CSF volume decreases, cerebral blood vessels widen to
maintain intracranial homeostasis — a process driven mainly by parasympathetic signals mediated by the SPG.'*?!
Parasympathetic activation triggers the release of vasodilatory transmitters (eg., acetylcholine) from postganglionic SPG
fibers. This leads to excessive dilation of meningeal and cerebral blood vessels. This vasodilation further increases
vascular permeability and promotes the leakage of inflammatory mediators, which in turn activates trigeminal-nerve
endings in the meninges. Pain signals are then transmitted to the central nervous system, leading to central sensitization.
The result is the typical orthostatic headache of PDPH, often with nausea, vomiting, neck stiffness, or trouble with
hearing or vision. In severe cases, patients may also develop emotional disorders such as anxiety and depression, which
not only interfere with breastfeeding and parent-infant interaction but also add to the medical and economic burden on
families and society.

As a minimally invasive nerve block technique, SPGB has emerged as a promising treatment for PDPH. Its core
mechanism of action involves blocking nerve signals through the SPG with local anesthetics, thereby interrupting
parasympathetic vasodilatory signaling pathways and reversing excessive cerebrovascular dilation. Concurrently,
SPGB reduces the release of inflammatory mediators and dampens the activation of meningeal pain receptors, which
lessens pain signaling and central sensitization, ultimately leading to the relief of PDPH symptoms. Figure 1 summarizes
pathophysiological mechanism of PDPH and the mechanism of action of SPGB to treat it.

Pregnancy and the postpartum period bring several physiological changes that can affect both the development of
PDPH and the response to SPGB. For example, blood volume increases by roughly 40—-50% during pregnancy, estrogen
and progesterone levels rise substantially, and cerebrospinal fluid dynamics are altered. These changes may alter the usual
relationship between CSF leakage and symptom severity. After delivery, fluid shifts and adjustments in autonomic
nervous system activity might also influence SPGB effectiveness. Clinicians should keep these factors in mind when
using SPGB in obstetric patients, even though the current evidence does not yet support specific recommendations for
any subgroup.

Development and Optimization of SPG Block Techniques

The evolution of SPGB techniques has centered on enhancing targeting accuracy and reducing procedure-related
discomfort. Currently, the primary technical approaches for the obstetric population with PDPH include the transnasal
blind technique and the ultrasound-guided percutaneous technique. Optimal drug selection and standardized procedural
protocols remain to be established.

The transnasal blind technique is the most widely applied method. The patient is positioned in the supine “sniffing
position” — neck extended, head tilted back, nostrils facing upward. A long cotton-tipped applicator soaked with local
anesthetic (one per nostril) is inserted along the superior border of the middle turbinate into the nasal cavity until it
reaches the posterior nasopharynx. Upon encountering resistance, the applicator is left in place for 10 to 15 minutes to
complete the block.”> This transnasal blind technique is simple to perform, requires no specialized equipment, and is
suitable for bedside emergency intervention. However, the block efficacy is highly dependent on the operator’s
experience, and mislocalization may lead to suboptimal therapeutic outcomes. Additionally, clinical studies have reported
that PDPH was successfully treated in obstetric patients using intranasal lidocaine via a mucosal atomization device or
a 20G intravenous cannula.?***

In recent years, ultrasound guidance has improved the precision of SPGB. Real-time ultrasound visualization of the
SPG within the pterygopalatine fossa via the percutaneous route allows targeted and accurate drug delivery. This can
enhance the success rate of the block while reducing the dose of local anesthetic and associated adverse effects.
Currently, clinical evidence for ultrasound-guided SPGB in obstetric PDPH remains limited to case reports'® and case

series. '’
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Pathophysiology of PDPH

CSF leakage occurs through
the dural puncture site

Decreased intracranial CSF pressure

SPGB intervention

Compensatory cerebral vasodilation (per Monro-Kellie principle)

SPG blockade with local anesthetic

Compensatory dilation of cerebral blood vessels

Subsequent parasympathetic activation via the SPG amplifies vasodilation

Inhibition of parasympathetic vasodilatory signaling

| Release of acetylcholine and vasoactive mediators |

Meningeal and cerebral vasodilation

Restoration of cerebrovascular autoregulation

Increased vascular permeability and inflammatory mediator

extravasation Reduced inflammatory mediator extravasation

v

Activation of meningeal nociceptors Suppression of meningeal nociceptor activation

Enhanced trigeminal nociceptive transmission

Attenuation of pain transmission —central sensitization

Pain signal —central sensitization

Clinical relief of PDPH symptoms

Clinical manifestation of PDPH (orthostatic headache, neck pain, photophobia)

Figure | Schematic diagram illustrating the pathophysiological mechanism of PDPH and the therapeutic mechanism of SPGB. Pathophysiology of PDPH (left panel),
Mechanism of SPGB (right panel). The arrows trace the cause-and-effect chain from the initial dural puncture all the way to the final clinical symptoms. Each step triggers the
next, building the full pathological mechanism of PDPH. Rightward arrow (—) indicates a direct causal.

Abbreviations: CSF, cerebrospinal fluid; PDPH, postdural puncture headache; SPG, sphenopalatine ganglion; SPGB, sphenopalatine ganglion block.

Table 1 summarizes the methods, local anesthetic concentrations and doses, and outcomes of SPGB for obstetric
PDPH. Most case reports and case series used the transnasal approach. Lidocaine at 2% was the most common local
anesthetic. Several studies reported successful headache relief.

No studies have directly compared different SPGB techniques in obstetric patients. Based on the case reports and small
series available, the transnasal blind technique appears to help patients. When side effects occur, they tend to be mild and
short-lived — for instance, nasal discomfort or minor epistaxis. The ultrasound-guided percutaneous approach might deliver
the local anesthetic more accurately and possibly lead to better results, but so far only case reports support this.

Pregnancy and the postpartum period bring several physiological changes that can affect how local anesthetics behave
in the body. Blood volume goes up by 40-50%, and protein binding drops due to falling albumin levels — both of which
alter drug distribution. Hormone levels also rise during pregnancy, which may influence drug metabolism.** In addition,
the nasal mucosa becomes more vascular,*® so intranasally administered drugs may be absorbed into the bloodstream
more easily. Clinicians should keep these factors in mind when using SPGB in obstetric patients, although no specific

dose adjustments have yet been established for this population.
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Table | Selected Clinical Studies on SPGB for PDPH in Obstetric Patients

Articles Article Type Number of Approaches Local Anesthetic Outcomes
Patients
Kent §%° Comparative Study 3 Transnasal 2% viscous lidocaine | Significant pain relief
Kassim Z%¢ Case Report 2 Transnasal Lidocaine 2% and One patient’s headache completely
dexamethasone disappeared after 4 hours, while
8 mg the other patient requires EBP
treatment
Hara MS% Case report | Transnasal 4% lidocaine Symptoms were immediately
relieved
Nazir N?8 A Randomized Study 20 Transnasal 2% viscous lidocaine | The applicator technique results in
applicator +1 mL of 2% better pain relief.
method vs. the lidocaine vs.
nasal spray 10% lidocaine spray
technique
Yan Y% Case Report | Transnasal 2% lidocaine were VAS 2/10 in the orthostatic
used to apply 2 mL | position and 0/10 in the supine
in each nostril position
Furtado I*° Case series 4 Transnasal 4 mL of ropivacaine | The pain relief of 1248 h
0.75% in each nostril
Singh P? A Prospective 100 Transnasal 4% lidocaine Early onset and prolonged effect of
Observational Study pain relief.
Alseoudy MM'® Case Report | Percutaneous 0.5% ropivacaine Remedial technique for treating
Ultrasound- 2 mL EBP-ineffective PDPH
Guided
Puthenveettil N>' | An observational 10 Transnasal 2% lidocaine About 88.89% patients had
study adequate pain relief within 5 min of
block
Singh $*2 A Prospective, 43 Transnasal 0.7 mL of 4% At Il min, median upright pain
Double-Blind Clinical lidocaine and 0.7 mL | score was 2 in the SPGB group.
Trial of 0.5% ropivacaine

Controversies and Limitations
Before we dive into specific controversies, it is worth being clear about the quality of the evidence we have. Most studies
on SPGB for obstetric PDPH are case reports or case series; only a handful of randomized controlled trials exist. Sample
sizes tend to be small, and many studies lack control groups or blinding. So any conclusions about efficacy or safety need
to be treated with caution. The discussion that follows takes these limitations into account and points out where stronger
evidence is most needed.

As a minimally invasive alternative for treating obstetric PDPH, SPGB has demonstrated acceptable safety and
preliminary efficacy. However, numerous unresolved controversies persist in both clinical application and research,

primarily focusing on the following three core aspects:

Local Anesthetic and Adjuvants

Currently, evidence regarding the optimal dosage, concentration, and adjuvants of local anesthetics for SPGB in PDPH
treatment remains limited. Most studies employ 2%—4% lidocaine or 0.375%—0.5% ropivacaine, yet the volume of
administration varies considerably, ranging from 1 mL to 4 mL per nostril. A systematic review of PDPH in obstetric
patients indicated that 4% lidocaine was less effective than 2% lidocaine,*” although the underlying mechanism (eg.,
whether mucosal irritation from high-concentration local anesthetics affects block efficacy) remains unclear. The optimal

drug regimen requires further investigation.
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Several studies have attempted to combine dexamethasone as an adjuvant with local anesthetics, achieving acceptable
outcomes in PDPH treatment.>® However, such evidence is derived solely from small-sample, randomized, single-blind
controlled trials. Large-scale randomized controlled trials are lacking to validate the actual benefits of adjuvants.
Furthermore, the optimal dosage, timing of administration, and safety profile (eg., potential hormonal effects on the
postpartum mother) remain undetermined.

Heterogeneity Across Studies and Lack of Standardized Outcomes

A close look at the published literature shows considerable heterogeneity across studies, which makes it hard to draw
firm conclusions. The main sources of this variability are as follows: some studies use the transnasal cotton-tipped
applicator, others use mucosal atomization devices, and still others use ultrasound-guided percutaneous approaches.
These methods differ markedly in how the local anesthetic is delivered, how deep it penetrates, and whether true SPG
blockade is likely to be achieved. No study has directly compared one technique against another.

Lidocaine concentrations range from 2% to 4%, and ropivacaine from 0.375% to 0.5%. Volumes per nostril vary
between 1 mL and 4 mL. One systematic review found that 4% lidocaine might work less well than 2% lidocaine,*> but
why this happens remains unexplained. Without standardized regimens, pooling data for meta-analysis is not possible.

Studies use different endpoints—for example, headache relief within 30 minutes, pain scores at 1 hour, or the need for
a rescue EBP. This variety makes it difficult to compare results across studies. Standardized outcome measures would be
helpful for future research.

Most studies are uncontrolled case reports or case series. This makes it hard to know whether the improvement seen is
truly due to SPGB or simply reflects natural recovery or a placebo effect.

Timing and Frequency of Block Administration
Evidence on the optimal timing and repeat dosing of SPGB for obstetric PDPH is limited. Existing studies confirm that
SPGB effectively alleviates symptoms whether given within 24 hours of PDPH diagnosis or later. However, early
intervention (within 24 hours) may offer advantages such as shorter hospital stays, lower symptom recurrence, earlier
return to daily activities, and reduced medical costs.’” These findings come from small observational studies and need
confirmation in larger, prospective trials. No data are available to guide timing based on symptom severity (eg., mild
orthostatic headache versus severe headache with nausea, vomiting, or visual disturbances).

Some patients have symptom recurrence after a single SPGB, but no studies have defined the ideal interval between
repeat blocks or the maximum number of treatments. Safety data on potential harms of repeated blocks (eg., nasal
mucosal injury or local anesthetic toxicity) are also lacking.

Long-Term Efficacy and Recurrence Rate
Most existing studies focus on short-term outcomes (hours to days). Evidence on long-term prognosis and recurrence
rates is insufficient. Although SPGB is a safe option, it does not eliminate the need for epidural blood patch (EBP) in all
cases. When SPGB was given more than 24 hours after PDPH diagnosis, one study observed a higher symptom
recurrence rate.’’ Factors influencing recurrence remain poorly understood. Prospective research is needed to identify
predictors of treatment failure.*®

EBP remains the “gold standard” for PDPH treatment. Current evidence indicates that SPGB cannot fully replace
EBP, and some patients with refractory PDPH still require EBP rescue. No systematic studies have examined predictors
of SPGB failure (eg., block technique, drug regimen, patient characteristics). Moreover, where SPGB fits in the PDPH
treatment pathway — for instance, as a first-line minimally invasive option after failed conservative therapy or as
a rescue after EBP — requires clarification through higher-level evidence.

Comparison with EBP as the Standard of Care

EBP remains the standard treatment for PDPH.?® After a single procedure, reported success rates range from 70% to
98%. Only one retrospective study has directly compared SPGB with EBP in postpartum women. That study found faster
headache relief with SPGB (15.6 minutes on average versus 87.5 minutes for EBP) and no new complications in the

6 htps: Journal of Pain Research 2026:19



Hao and Jiang

Table 2 Comparison Between SPGB and EBP for Obstetric PDPH

Parameter SPGB EBP

Procedure type Minimally invasive (transnasal or percutaneous) Invasive (epidural injection)

Onset of relief Minutes (typically 10-30 minutes) Slower (mean 87.5 minutes in one study9

Success rate (single procedure) Variable; mostly from case reports/series 70-98%*°

Recurrence rate Suggestive of higher recurrence, especially when given after | Lower

24 hours™

Duration of action Shorter (hours to days) Longer (mechanically seals dural defect)

Need for rescue procedure Some patients eventually require EBP Rarely requires repeat EBP

Complications Generally mild (nasal discomfort, epistaxis) Needle-related (back pain, nerve injury,
infection)

Evidence quality Low (mostly case reports/series) Moderate (observational studies, few
RCTs)

SPGB group.” However, the study was non-randomized and had selection bias. A side-by-side comparison of SPGB and
EBP is presented in Table 2.

Based on current evidence, SPGB cannot replace EBP as the standard of care. Nevertheless, it could be a reasonable
minimally invasive option, especially for women who want to avoid the risks of an epidural procedure or in settings
where EBP is not immediately available.

Conclusions
SPGB is a minimally invasive, non-opioid technique for pain relief. It seems safe and may be effective for PDPH. By
adjusting intracranial vascular tone, reducing neurogenic inflammation, and blocking pain signals, it offers a new

2 . .
836 and a retrospective comparlson9—

treatment option. Several studies — including a few small randomized trials
suggest that SPGB may provide short-term relief and is generally well tolerated in obstetric patients with PDPH. That
said, the overall evidence has clear limits: most studies are small and of low quality. Clinicians can choose between the
transnasal and ultrasound-guided percutaneous routes based on the patient’s situation and their own experience.

Still, several questions remain unanswered. We do not yet know the best local anesthetic or dose, the ideal timing for
the block, how long any benefit lasts, or exactly where SPGB fits in the PDPH treatment pathway. Larger, well-designed,
multicenter prospective studies are needed to address these gaps.

Based on the available evidence, SPGB may be considered as a minimally invasive option for PDPH in obstetric
patients, particularly when conservative measures have failed or when epidural blood patch is contraindicated or not
immediately available. The transnasal route is the most practical and best-studied approach. A reasonable starting
protocol is 2% lidocaine, 1-2 mL per nostril, using a cotton-tipped applicator left in place for 10—-15 minutes. Patients

should be monitored for symptom relief within 30 minutes, and the block can be repeated if needed.
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