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Role of very short-term intravenous hydrocortisone in reducing
postdural puncture headache
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Abstract

Objective: Headache is not an uncommon complication of spinal anesthesia. The efficacy of intravenous (IV) hydrocortisone
in treating the patients with postdural puncture headache was observed in this study.

Materials and Methods: Sixty patients with headache following spinal anesthesia were randomly allocated into two groups.
Thirty patients received only conventional therapy (recumbent positioning, IV or oral hydration, analgesics with caffeine, stool
softeners, and soft diet) plus 2 ml of normal saline IV (placebo) 8 hourly for 48 h. Thirty other patients received conventional
therapy plus hydrocortisone IV (100 mg in 2 ml 8 hourly for 48 h). Headache intensity was measured using visual analogue scale.
Results: No significant difference was observed in baseline headache intensity between the two groups (P = 0.6642) before
beginning of treatment. After 6 h, the mean headache intensity in patients treated conventionally was 6.02 * 2.46, while it
was 2.06 = 1.98 in other patients who received additional hydrocortisone IV (P < 0.0001). After 24 h, headache intensity was
3.77 + 1.85 in conventionally treated group versus 0.94 =+ 2.67 in hydrocortisone group (P < 0.0001), while it was 1.95 + 1.12
in conventionally treated group versus 0.69 = 1.64 in hydrocortisone group (P = 0.001) after 48 h.

Conclusions: Very short-term use of IV hydrocortisone was found effective in reducing headache following spinal anesthesia.
However, its clear mechanism of action is yet to be determined. Large-scale studies are recommended to consider the steroid
therapy as a standard treatment for postdural puncture headache.
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Introduction

Postdural puncture headache (PDPH) is not an uncommon
following subarachnoid block (SAB) and accidental dural
puncture (ADP) during attempting epidural anesthesia.
PDPH might also occur following lumbar puncture and
myelography. This headache is usually a severe, dull,
nonthrobbing pain, often fronto-occipital, which is aggravated
in upright and diminished in supine position. It may be
accompanied by nausea, vomiting, or visual disturbances.
Headache begins 1 or 2 days after spinal anesthesia and if
left untreated, usually relieves spontaneously within a week,
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but the patients suffer miserably during this period. In case
headache 1s severe, other causes of headache must be looked
for such as migraine, hypertension, meningitis, cortical vein
thrombosis, pneumocephalus, sinusitis, nonspecific headache,
and intracranial pathology.!"

Cerebrospinal fluid (CSF) leakage following dural puncture is
the most accepted mechanism of this headache. Reduction in
CSF pressure lessens the cushioning effect of brain, allowing it
to sag within the intracranial vault, and stimulates dural pain
receptors especially in upright position. Headache continues
until dural hole repairs and it is relieved when CSF volume
and pressure return to normal.?

Current conventional and symptomatic treatments for PDPH
include bed rest, hydration, analgesics, caffeine, sumatriptan,
aminophyline, and ACTH. But none of these therapeutic
approaches can relieve this headache completely and just help
the patients to endure it. An epidural blood patch (EBP) is
performed if the headache is too severe to limit one’s activity
or if any evidence of cranial nerve involvement is noted.”

The role of corticosteroids in management of postoperative
pain and cancer pain™ has been discussed in the recent years.

190 Journal of Anaesthesiology Clinical Pharmacology | April-June 2012 | Vol 28 | Issue 2



Rabiul, et al.:Very short-term intravenous hydrocortisone in reducing post-dural puncture headache

Some authors have used these drugs to treat PDPHP! and
syndrome of spontaneous intracranial hypotension.® There is
limited literature on the role of steroids in PDPH. The present
study was designed to observe the efficacy of intravenous (IV)
hydrocortisone in reducing headache intensity after spinal
anesthesia.

Materials and Methods

Sixty adult patients (ASA I and II) who developed PDPH
after nonobstetric surgery were observed between July 2010
and June 201 1. A prior approval was obtained from the ethical
committee of the hospital. Patients with history of cluster
headache, convulsion, cerebrovascular accident, preeclampsia,
eclampsia, coagulopathy, or previous neurological diseases
were excluded. The modus of treatment was thoroughly
explained to selected patients and informed consents were
taken.

All SABs were performed by anesthesiologists not involved
in this study. The procedures were done in sitting position
through midline approach with 25-gauge Quincke needle and
0.5% bupivacaine heavy. Patients with PDPH were allocated
in two groups by computer generated randomization: 30
patients were treated conventionally: Recumbent positioning,
IV or oral hydration, analgesics with caffeine, stool softeners,
and soft diet plus 2 ml of normal saline IV (placebo) 8 hourly
for 48 h. Other 30 patients were treated conventionally and
received 100 mg hydrocortisone, diluted in 2 ml, IV 8 hourly
for 48 h. The patients and the single observer were blinded
to this study.

The mean of headache intensity was measured in all 60
patients after 1 min in upright position. A trained observer
asked the patients about severity of headache at 0, 6, 24,
and 48 h after beginning of treatment. Using a 10 c¢m visual
analogue scale (VAS), the intensity of headache (0—1, no
headache; 2—4, mild headache; 5—7, moderate headache; and
8-10, severe headache) were recorded at 6, 24, and 48 h
after commencement of treatment in two groups. Statistical
analysis was done using Student’s t-test to compare the mean
(=SD) of headache intensities between the two groups and
P value < 0.05 was considered significant.

Results

Before beginning of treatment all 60 patients had severe
headache. The demographic characteristics including age,
sex, height, and weight are shown in Table 1. The mean

(=SD) baseline intensity of headache was 9.17 = 1.69
in the conventionally treated group and 9.32 = 0.83 in

hydrocortisone group as per VAS. The headache intensities
(mean * SD) at 6, 24, and 48 h after commencement of
treatment in two groups were tabulated [Table 2] and the
means of headache intensities were plotted in Figure 1.

Eleven (11/30, 36.66%) patients in conventional treatment
plus IV hydrocortisone group required three doses of
hydrocortisone to get complete relief of symptoms. But one
patient with severe headache from each group required EBP
whose symptoms were not resolved even after 3 days therapy.
No adverse effects were noted and no patient was re-referred
to hospital for relapse of headache.

Table 1: Demographic characteristics

Characteristics Group P value
Conventionally Conventional + IV
treated hydrocortisone
(mean = SD) (mean = SD)

Age (years) 32.49 + 4.69 30.32 £ 5.83 0.1176*
Sex (Male: 13: 17 15: 15

Female)

Height (cm) 164.77 += 8.45 167.94 = 6.67 0.1122*
Weight (kg) 71.95 + 4.12 69.79 + 6.64 0.1355*

*P values are not statistically significant

Table 2: Headache intensities (mean = SD) following the
beginning of treatment in the conventionally treated and
conventional treatment + intravenous hydrocortisone
groups

Hour Group Pvalue
Conventionally  Conventional + IV
treated* hydrocortisone
0 9.17 = 1.69 9.32 = 0.83 0.6642
6 6.02 = 2.46 2.06 = 1.98 <0.0001
24 3.77 = 1.85 0.94 = 2.67 <0.0001
48 1.95 = 1.12 0.69 = 1.64 0.0010

*Conventional treatment = Recumbent positioning, i.v. or oral hydration,
analgesics with caffeine, stool softeners and soft diet
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Figure 1: Comparison of headache during to 48 h after beginning of treatment
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Discussion

Toriel et al. proposed the use of IV hydrocortisone in the
treatment of PDPH in 2002.™ In patients with severe PDPH
after cesarean section received 100 mg hydrocortisone IV
8 hourly for 3 days, in addition to the conventional therapy,
headache disappeared completely 12 h after the last dose.
B The technique of anesthesia and needle gauge was not
the same in these patients. Ashraf et al. studied patients
with PDPH following cesarean section under SAB."! We
administered hydrocortisone to the patients with PDPH who
underwent various types of surgery under SAB, using the
same needle gauge for all patients. Addition of hydrocortisone
IV with conventional treatment for patients with PDPH
reduced headache significantly.

Efficacy of corticosteroids to treat the syndrome of spontaneous
intracranial hypotension has been demonstrated.!'” The
syndrome 1s characterized by low CSF pressure, usually
severe fronto-occipital headache which is aggravated in
upright position and not relieved by analgesics. The quality
of headache and response to therapy is very similar to
PDPH. Headache of patients with spontaneous intracranial
hypotension disappeared in 2—4 weeks after treatment with
oral prednisolone.l'"! Other researchers have reported the
similar results.'?

The mechanism by which corticosteroids resolve PDPH and
headache of intracranial hypotension has not been elucidated.
Patients with headache associated with spontaneous low
CSF pressure, present a variable amount of CSF in the
spinal extradural space with associated dilated epidural
veins in the high cervical portion. CSF hypovolemia, and
not the intracranial hypotension, may be the pathogenetic
mechanism of this symptom."®! Steroids may exert their
clinical effects by favoring the reabsorption of CSF from the
extradural space and thus increase CSF volume.!"* Steroids
suppress arachidonic acid production through lipocortin-
induced phospholipase inhibition, which ultimately inhibits
production of algogenic prostaglandins (PGE, and PGI,) and
leukotrienes (L'T- B 4).[‘5] Corticosteroids block production of
proinflammatory cytokines such as IL-1, IL.-2, and TNF-.['%!
[t seems that analgesic action of steroids in PDPH may relate
to their anti-inflammatory effects at dural puncture site. During
the healing process of dural puncture site, inflammatory
mediators those are secreted from immune cells, spread in
CSF, stimulate pain receptors, and cause headache. Steroids
may suppress production of these algogenic mediators and
relieve headache. ! Since this very short-term use of steroids

may have only hypersensitivity reaction like all other drugs!'”’

[18]

and no persisting adverse effects,!'® its administration can be

adopted safely.

Quinke needles were used in the subjects of this study (they
are mostly used in our country). It was preferred to observe the
outcome of PDPH in the prevailing perspective. A limitation
of this study was that we did not consider the relation between
body mass index and headache and that a wide interpersonal
variation in presentations of PDPH was noted.

Conclusion

The efficacy of IV hydrocortisone in reducing the headache
following dural puncture has been demonstrated in this study.
Large-scale studies are recommended to establish steroid
therapy as a standard treatment for PDPH.
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