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Abstract

Objectives: To evaluate outcome of bilateral Greater Occipital Nerve Block (GONB) for parturient had Cesarean Section (CS) under Spinal
Anesthesia (SA) for management of post-Dural puncture headache (PDPH).

Patients & Methods: PDPH severity was graded using modified Lybecker classification as mild, moderate or severe. Mild PDPH was managed
conservatively at home. Patients had moderate, severe headache or persistent mild PDPH within 3-day undertook bilateral distal GONB (2%
lidocaine and 0.5% bupivacaine; 1:1 mixture) at junction of medial third and lateral two-thirds of line joining External Occipital Protuberance
(EOP) to mastoid process. Patients who had minimal or still had moderate improvement on distal block, received proximal GONB at 3-cm below
and 1.5-cm lateral to EOP. Pain was scored using the numerical pain scale pre- and 3-hr post procedure, 1 and 4 weeks thereafter. Patients had
minimal improvement on proximal block or recurred pain severity had Epidural Blood Patch (EBP).

Results: 119 women (19.4%) developed PDPH; 87 had mild PDPH and received conservative management that resulted in 4-wk success
rate of 56.4%. Patients with moderate and severe and mild PDPH that failed to respond to conservative management undertook distal GONB
that showed primary, 1-wk and 4-wk success rates of 82.9%, 64.3% and 61.4%, respectively. 25 patients undertook proximal block for success
rate of 78%.

Conclusion: Bilateral GONB is simple, minimally invasive, safe and efficient therapeutic modality for moderate, severe and mild headache
resistant to conservative treatment. Double, distal and proximal, block reduced the need for EBP down to 11.4%.

Keywords: Spinal anesthesia; Cesarean section; Post dural punctures headache; Greater occipital nerve block; Single distal block; Double distal
and proximal block

Abbreviations: GONB: Greater Occipital Nerve Block; CS: Cesarean Section; SA: Spinal Anesthesia; EOP: External Occipital Protuberance; NRS:
Numeric Rating Scale; PDPH: Post-Dural Puncture Headache

Introduction

lying down [4]. PDPH is caused by excessive leakage of cerebro-
spinal fluid through the Dural puncture [5] and is distressing con-
dition that may be debilitating and chronic [3].

Guidelines for obstetric anesthesia recommend neuraxial
anesthesia for Cesarean Section (CS) in most patients for being
simple to perform, economical and produces rapid onset of an-

esthesia and complete muscle relaxation [1]. However, Spinal Time of onset of PDPH was variable; 90% of headaches occur

Anesthesia (SA) carries many hazards, where the incidence of
maternal hypotension, without any prophylactic management, is
about 80% [2] and about 60% of pregnant women had CS under
SA suffer from Post-Dural Puncture Headache (PDPH) [3].

PDPH is defined as any headache occurring in the fronto-oc-
cipital area after a lumbar puncture that worsens within 15 min-
utes of sitting or standing and is relieved within 15 minutes of

within 3 days of procedure [6] and two thirds within the first 48
hours, but very rarely, it can occur immediately after or develop up
to 14 days of the procedure [7]. Fortunately, most cases of PDPH
can resolve spontaneously without treatment within 7 days [8].

Prolonged bed rest [9], hydration and caffeine intake [10] and
analgesia are commonly used as prophylaxis and treatment for
PDPH [11]; however, no substantial evidence supports routine
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bed rest and aggressive hydration [12]. For patients with unsuc-
cessful conservative PDPH management, the Epidural Blood Patch
(EBP) is the most effective treatment option [13].

Peripheral nerve blocks are well tolerated and effective as ad-
junctive therapy for many disabling headache disorders [14]. Sev-
eral studies suggested efficacy of Greater Occipital Nerve Block
(GONB) in the treatment of migraine [15], cluster headache [16]
and chronic daily headache [17]. Greater Occipital Nerve (GON)
arises from C2-3 segments, its most proximal part lies between
obliquus capitis inferior and semispinalis, near the spinous pro-
cess. Then, GON enters into semispinalis passing through it and
after its exit; it enters into trapezius muscle [18]. In distal region
of trapezius fascia, it is crossed by the occipital artery and finally
the nerve exits the trapezius fascia insertion into the nuchal line
about 5-cm lateral to midline [19]. Functionally, GON supplies
major rectus capitis posterior muscle, and the skin, muscles, and
vessels of the scalp, but is the main sensory supply of occipital
region [20].

Objectives

The current study aimed to evaluate the outcome of bilater-
al GON block (GONB) as a therapeutic modality for PDPH and to
evaluate the outcome of double-bilateral block in resistant cases.

Setting

University and multiple private Hospitals in Benha and Tanta,
Egypt
Design

Prospective clinical trial

Patients & Methods

The study protocol was approved by the Local Ethical Com-
mittees and parturient and her husband signed written fully
informed consents according to the declaration of Helsinki. All
pregnant women assigned for CS for any indication other than
fetal distress were eligible for evaluation. Women with history
of previous meningitis, encephalitis, migraine, tension headache,
cluster headache, neuralgia, hypertension, cerebral vascular ac-
cident, postpartum cerebral angiopathy, intracranial pathologies
inducing intracranial hypertension, dehydration and caffeine
withdrawal were excluded from the study. Also, women who had
pre-eclampsia, vertebral column anomalies or skin, renal, hepatic
or cardiac diseases and blood diathesis were also excluded from
the study.

All parturient were clinically examined for indication of CS
and fetal condition, and then were clinically examined for ASA
grade, presence of exclusion criteria and spine was also examined.
Patients attended the theater fasting at least 6 hours and without
administration of pre-medications or preoperative intravenous
fluids. Spinal anesthesia was conducted using 10mg bupivacaine
0.5% injected through 25G Quincke needle with a medium bevel
cutting inserted in the L3-4 or L 4-5 interspace. Spinal anesthesia
was done in sitting position then the parturient was asked to lie

down immediately after bupivacaine injection. Intravenous flu-
id was given in a dose of 15ml/kg warm lactated ringer solution
started as fast drip during and continued after spinal anesthesia.
Systolic Blood Pressure (SBP) was non-invasively monitored for
development of hypotension; defined as SBP <100mmHg and was
treated with ephedrine.

Patients were managed as day-case and allowed to return
home after complete resolution of sensory and motor block, and
stability of SBP at level of >100mmHg. Patients were asked to fol-
low lines of conservative management; bed rest, not to get upright
position suddenly, receive plenty of fluids and mild oral analgesia
and to notify by phone on development of headache of any severi-
ty or other manifestations of PDPH; namely, nausea, vomiting, diz-
ziness, tinnitus or sense of deafness. For comparative purposes,
enrollment data of patients who did not develop manifestations of
PDPH were collected as control group.

PDPH assessment and grading

Patients developed headache or other manifestations of PDPH
were asked to attend the hospital for evaluation and management.
Headache severity was evaluated using a modified Lybecker clas-
sification [21] into: Mild inducing slight restriction of daily activ-
ities, but patient was not bedridden and had no associated symp-
toms and headache responds well to oral analgesics. Moderate
headache is that inducing significant restriction of daily activities
and patient was bedridden most of the day, but it may or not be
associated other symptoms and pain required injectable analge-
sia. Severe PDPH is that induces complete restriction of daily ac-
tivities, patient is bedridden all day and associated symptoms are
present. Patients with mild PDPH were returned home and asked
to continue conservative management for three days aiming for
spontaneous resolution otherwise to return to hospital. All pa-
tients with moderate and severe PDPH, mild PDPH that failed to
resolve within 3-day conservative treatment underwent bilateral
GONB

GONB procedure

e N

Figure 1: Sites of distal (Syringe No. 1) and proximal (Syringe

No. 2) GONB in relation to EOP.
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GONB was performed as described by Young et al. [22] using
3-ml of a 1:1 mixture of lidocaine (2%) and bupivacaine (0.5%)
injected by 3-ml syringe with a 25-30-gauge, 1-1.5 in. needle.
Briefly, with the patient in setting position and neck was flexed,
the occipital artery was localized at the junction of medial third
and lateral two-thirds of a line draw between the External Occip-
ital Protuberance (EOP) and the mastoid process (Figure 1), and
the GON was localized often just medial to the artery in a region
where no muscle is present [22,23]. Palpating this region often
elicited tenderness, which confirms the correct location for the
injection, and 1.5 ml of anesthetic mixture was injected (Distal in-
jection technique; Syringe no. 1 in Figure 1). Then, the procedure
was repeated on the opposite site to achieve bilateral block.

Patients were assessed for pain using an 11-point Numeric
Rating Scale (NRS) with numbers from 0 to 10 where 0 indicates
no pain and 10 indicates worst pain imaginable [24,25]. Pain
score was assessed pre-procedural and 1-hourly for three hours;
improvement was quantified based on the percentage change
from baseline NRS score as significant on >50% NRS score re-
duction, moderate on NRS score reduction by 31-50%, or min-
imal on <30% NRS score reduction [26]. Patients documented
significant and moderate improvement were allowed to return
home, while patients had minimal improvement received proxi-
mal GONB, where the anesthetic fluid was injected at exit of GON
from semispinalis muscle, 3-cm below and 1.5-cm lateral to the
EOP (Proximal injection technique; Syringe no. 2 in Figure 1) and
were allowed to return home. Pain scores were collected again at
1 and 4 weeks after the procedure and patients who had single
block and still having moderate improvement undertook proximal
block. Patients had minimal improvement on the proximal block

Table 1: Patients’ enrolment data.

or recurred pain severity during follow-up were shifted to have
epidural blood patch

Study outcomes

a)

25G Quincke needle with a medium bevel cutting

Frequency of PDPH after spinal anesthesia for CS using

b)

c¢) The frequency of proximal block and EBP to manage re-
sidual or persistent PDPH.

The analgesic outcome of GONB at end of 4-wk follow-up

Sample size calculation

Review of literature showed that frequency of PDPH on us-
ing 25G Quincke needle with a medium bevel cutting is 36% [27]
but its incidence obtained by Jabbari et al. [28] was 17.3%, to get
study power of 80% with a value of 0.05 and 8 value of 0.2, sample
size per group was calculated to be >50 patients per group.

Statistical analysis

Obtained data were presented as mean*SD, numbers and
percentages. Results were analyzed using paired t-test, One-way
ANOVA Test and Chi square test. Statistical analysis was conduct-
ed using the IBM SPSS (Version 23, 2015) for Windows statistical
package. P value <0.05 was considered statistically significant.

Results

During 4-year duration, 673 parturient assigned to CS were
eligible for evaluation; 45 women were excluded for not fulfilling
the inclusion criteria and 628 women were included in the study.
Sixteen women had failed SA and were excluded from the study
and 612 women had CS under SA without the need to shift to gen-
eral anesthesia.

Group Data Control (No PDPH Group; n=493) | Study (PDPH Group; n=119) P value
Age (years) 28.5%2.2 27.5%2.3 0.011
Body weight (kg) 87.9+7.6 90.7+5.7 0.007
BMI data Body height (cm) 164.1+3.2 164.6%3.1 0.269
BMI (kg/m?) 32.742.9 33.5+2.5 0.047
Primi 302 (61.2%) 82 (68.9%)
Parity 1 offspring 96 (19.5%) 21 (17.6%) 0.639
Multi 2 offspring 61 (12.4%) 11 (9.2%)
3 offspring 34 (6.9%) 5 (4.3%)
Gestational age (wk) 38+0.7 38.2+0.9 0.188
I 288 (86%) 73 (89%)
ASA grade 0.298
1l 47 (14%) 9 (11%)
Abnormal placental site 162 (32.8%) 41 (34.5%)
Abnormal lie 123 (24.9%) 32 (26.9%)
Indication for elective CS Contracted pelvis 38 (7.7%) 16 (13.4%) 0.783
Previous CS 116 (23.5%) 23 (19.3%)
Others 54 (11%) 7 (5.9%)

Data are presented as mean + SD, numbers & percentages; PDPH: Post-dural puncture headache; BMI: Body mass index; CS: Cesarean section;
p value >0.05 indicates non-significant difference, p value <0.05 indicates significant difference between both groups.
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One hundred and nineteen women developed PDPH for a
frequency of 19.4% and were included as Study group, while the
remaining 493 women were considered as control group. Parturi-
ent of study group were significantly younger and had significant-

Table 2: Hypotension data.

ly lower body weight and body mass index. However, the other
enrolment data showed non-significant differences between pa-
tients of both groups (Table 1).

Control Group Study Group
(No PDPH; n=493) (PDPH; n=119) A EIUL
Baseline 119.1+4.5 119.7+4.7 0.413
SBP (mmHg)
Lowest level 86.6+3.8 85.8+8.7 0.520
Frequency 140 (28.4%) 41 (34.5%) 0.387
Time since SA till SBP is <100mmHg(min) 8.4+2.2 7.9+1.6 0.293
Hypotension data
Duration of hypotension (min) 7.7£3.9 8.3+x2.7 0.169
Dose of ephedrine used (mg) 12.3+3.8 13.7£3.7 0.084

Data are presented as mean + SD, numbers & percentages; PDPH: Post-dural puncture headache; SBP: Systolic blood pressure; SA: Spinal anes-
thesia; p value >0.05 indicates non-significant difference between both groups; p value <0.05 indicates significant difference between both groups.

Hypotension with SBP <100mmHg was recorded in 225 pa-
tients (36.8%) with non-significant (p>0.05) difference between
both groups regarding time since SA till development of hypoten-
sion, the lowest level of SBP, duration of hypotension, and dose of
ephedrine required to combat hypotension (Table 2).

According to modified Lybecker classification; 28 women
(23.5%) had moderate and 4 women (3.4%) had severe PDPH,
these 32 patients undertook distal GONB. The remaining 87 wom-
en (73.1%) had mild PDPH and were allowed to return home, were
maintained on conservative management and give daily comment
by phone. At 1-wk follow-up, 23 patients were still complaining
of headache that limited their daily activities and undertook dis-
tal block, while the remaining 64 patients were good, and their
headache had resolved. Unfortunately, 15 of these 64 patients de-
veloped recurrent headache after resolution and received distal
block. Collectively, 49 patients had 4-wk complete headache reso-
lution on conservative treatment for a success rate of 56.3%.

Seventy women undertook distal GONB and at end of 3-hr fol-
low-up, 41 women had significant improvement, 17 had moderate
and 12 had minimal improvement. These 12 patients undertook
proximal block, while the remaining 58 patients were allowed to
return home and re-attend the hospital at one and four weeks for
follow-up. At 1-wk visit, 45 patients had significant improvement,
while 13 were still having moderate improvement and undertook
proximal block. At 4-wk visit, 43 patients had complete resolution
for a success rate of distal block of 61.4%; two patients developed
deterioration of their improvement and undertook EBP.

Twenty-five patients undertook proximal block that resulted
in significant and moderate improvement in 18 and 4 patients,
respectively and were allowed to return home and re-attend for
1-wk and 4-wk follow-up; while the remaining 3 patients had
mild improvement and undertook EBP. At 1-wk, all of the 22 pa-
tients had progressive improvement, but at 4-wk visit 19 patients
had complete resolution of headache for success rate of 78% for
double-block procedure, while three patients were still complain-
ing and were shifted to EBP. Thus, 8 patients required EBP for

management of their headache and were considered as failure of
GONB for a rate of 11.4%.

Discussion

Acute headache after CS under SA is still up till now a problem,
and hormonal, vascular, and procedural factors elevate its risk and
absence of headache history and clear PDPH description should
prompt strong consideration for evaluation and management
[29], so this study tried to evaluate outcome of GONB as a mini-
mally invasive therapeutic modality for parturient had CS under
SA and developed PDPH.

Women developed PDPH were significantly younger and had
significantly lower BMI than those passed their parturition free
of PDPH. These findings spot light on a possible role for patients’
age, BMI and vasomotor tone insatiability and development of
PDPH and go in hand with Peralta et al. [30] & Franz et al. [31]
who detected decreased PDPH incidence after Dural puncture in
parturient with an increased BMI. Also, Bakshi & Gehdoo [32] and
Ozcan et al. [33] detected a relation between incidence of PDPH
and parturient age and found incidence was higher in age group
of 20-40 years compared to older patients.

Patients had mild PDPH (n=87) received conservative man-
agement and follow-up, aiming for headache resolution, depend-
ing on the previous knowledge that PDPH can be self-limiting
condition within 7-days [8]. Unfortunately, at 1-wk 23 patients
had persistent headache and at 4-wk, 15 patients had recurrent
headache and only 49 patients reported 4-wk complete resolu-
tion of PDPH for a success rate of 56.4%. These findings point to a
fact that PDPH is not solely self-limiting condition and necessitate
follow-up even for cases with mild manifestations. In line with
this assumption, Gauthama et al. [34] reported that at 18 months
after the procedure, PDPH persisted in 30%, worsened in 15%
of patients and another 15% of patients developed new onset
headache, so concluded that PDPH can no longer be considered a
self-limiting condition.

Patients with moderate (n=28) and severe (n=4) and those
had mild PDPH but failed to respond to conservative management
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(n=38) undertook distal GONB and followed for one and 4 weeks
after procedure, and those failed to respond had proximal GOBN
and followed similarly. The rational for follow-up for this dura-
tion aiming for resolution of headache go in hand with Lambru
et al. [17] who considered responders to GONB as patients with a
complete or partial response lasting at least 7 days and reported
duration of a positive response ranged between 7-504 days. Also,
Zipfel et al. [35] used GONB for management of varied types of
headache and reported clinical efficacy, defined as decrease of at
least 50% of visual analog scores, of 80%, 66.7% and 60% of cases
at 7 days, one month and 3 months, respectively.

At 3-hr after distal GONB, 58 patients reported moder-
ate-to-significant improvement, for primary success rate of
82.9%, and at 1-wk and 4-wk follow-up, the success rates were
64.3% and 61.4%, respectively. The reported primary success rate
was superior to that reported by Niraj et al. [36] who found head-
ache resolved in 66% of patients received GONB. Twenty-five pa-
tients undertook proximal block for minimal improvement on dis-
tal block (n=12) and persistence of moderate improvement after
distal block for 1-wk, and at 4-wk visit 19 patients had complete
resolution of headache for success rate of 78%.

In line with double-block for GON for PDPH management,
Uyar Tirkyilmaz et al. [37] used levobupivacaine and dexameth-
asone mixture for GONB in 18 women had post-CS PDPH and re-
ported significantly decreasing VAS pain scores gradually and VAS
score was <3 at the end of 24-hr after injection in all patients, but
on 2nd day, 6 patients had increased pain intensity and in two pa-
tients VAS score was >3 and received another block, but one failed
to respond and had EBP. However, these results can be critiqued
for only immediate evaluation, the rapid decision for second
block-setting and the repeated block at the same site.

The beneficial effect of the second-block can be attributed
to tender or triggering point block because proximal GONB en-
tails nerve block while it traverses the semispinalis muscle to the
trapizus muscle, so proximal nerve injection induces nerve block
and anesthetizes the muscles which could be the headache trig-
ger point. In support of this assumption, Nystrom & Freeman [38]
reported that peripheral pain thresholds can be modulated by
manipulations at myofascial tender points especially in patients
with central sensitization expressed as lower pain thresholds and
suggested surgical ablation of these points as treatment modality
for central sensitization.

PDPH is characterized by fronto-occipital headache [4], so it
is predicted for blocking of GON, which is the main sensory sup-
ply of occipital region [20], to allow relieve of occipital pain, while
its relieving effect of frontal headache could be explained by its
communications with the trigeminal nerve nucleus and 3rd oc-
cipital nerve. In support of this assumption, Baek et al. [39], out
of their cadaver study, reported that the clinical efficacy of GONB
seems unlikely to arise from the blockade of GON alone, but it
likely arises from blockade of most nerves originating from the
dorsal ramus of the upper cervical spinal nerve at the suboccipital

area; namely the suboccipital, third occipital and greater occipital
nerves. Also, Garcia-Magro et al. [40] reported convergence of cer-
vical and trigeminal afferents on the same territories of the upper
cervical and lower medullary dorsal horn (The trigeminocervi-
cal complex) and in animal model of migraine found GON block
or stimulation alter nociceptive processing in trigeminocervical
complex.

Only 8 patients required EBP for management of their head-
ache and were considered as failure of GONB for a rate of 11.4%.
The EBP-sparing effect of double-GONB was superior to that re-
ported by Niraj et al. [36] who documented the need for EBP in
34% of their PDPH patients after failure of single-GONB. Multi-
ple previous studies [3,41,42] assured the efficacy of EBP as the
gold standard in treating PDPH; however, it is invasive procedure
with questionable cost-effectiveness and documented risk of du-
ral puncture, neurologic complications, bleeding, and infection
[43]. On the other side, the applied GONB procedure reduced the
need for EBP down to 11.4% among patients had PDPH, and being
minimally invasive, can be performed on outpatient basis and its
minimal cost could be considered as additional favor for such pa-
tients. In support of this assumption, Nair et al. [20] documented
that bilateral GONB is minimally invasive and simple procedure
for management of chronic headache in patients with PDPH and
allows avoidance of EBP.

Conclusion

Bilateral GONB is simple, minimally invasive, safe and efficient
therapeutic modality for patients developed PDPH after SA for CS.
GONB can manage moderate, severe and mild headache resistant
to conservative treatment. Double, distal and proximal, block re-
duced the need for EBP down to 11.4%, irrespective of headache
severity.
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