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The Injection of Intrathecal Normal Saline
Reduces the Severity of Postdural
Puncture Headache

Margaret M. Charsley, M.D., and Stephen E. Abram, M.D.

Background and Objectives: We investigated whether the injection of 10 mL of normal saline into the
subarachnoid space following accidental dural puncture reduced the incidence of postdural puncture headache
(PDPH) and the need for epidural blood patch (EBP).

Methods: Twenty-eight patients who experienced accidental dural puncture with an epidural needle had 10
mL of normal saline injected into the subarachnoid space. In 22 patients, the injection was performed
immediately through the epidural needle. In 6 patients who had intrathecal catheters placed through the
epidural needle, the saline was injected through the catheter before removal. All other patients who experienced
wet taps during the same period that the study was in progress but did not receive the saline injection served
as a control group, 26 in number. Patients with severe or persistent PDPHs were treated with EBP.

Results: Of those patients who received intrathecal normal saline immediately through the epidural needle,
32% developed a headache compared with 62% of controls. Of these, 1 patient who received saline required
EBP compared with nine in the control group (P � .004). Of those patients who had intrathecal catheters placed,
there were no headaches in the saline group of 6 compared with 3 in the control group of 5, 1 of whom was
treated with EBP (P � .05).

Conclusions: The immediate injection of 10 mL intrathecal normal saline after a wet tap significantly reduced
the incidence of PDPH and the need for EBP. When an intrathecal catheter had been placed following a wet tap,
injection of 10 mL of normal saline before its removal effectively prevented PDPH. Reg Anesth Pain Med 2001;26:
301-305.

Key Words: Postdural puncture headache, Intrathecal normal saline injection, Wet tap, Epidural blood
patch.

There is considerable variability in the incidence
of headache following accidental dural punc-

ture. With a 17-gauge needle, this incidence can be
as high as 76% to 85%.1 It is generally accepted that

the headache is due to the leak of cerebrospinal
fluid (CSF), resulting in diminished hydraulic sup-
port for intracranial structures. Tension on these
structures results in headache and occasionally oc-
ulomotor or trigeminal paresis.2 Hearing loss has
also been observed.3 In addition, it has been postu-
lated that compensatory vasodilatation of cerebral
vessels4 or cerebral vasoconstriction5 is the mecha-
nism for postdural puncture headache (PDPH).
More serious consequences such as seizures5 and
even rupture of an intracranial vessel6 may occur.
We investigated a simple, low-risk technique for
the prevention of this complication.

Currently, attention is primarily focused on the
treatment of PDPH and not on prevention. There is
a sound rationale for this given that PDPH is not an
inevitable consequence of dural puncture and most
interventions incur some risk, or even significant
cost. There have been, however, some methods
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proposed for headache prophylaxis in the popula-
tion at highest risk, i.e., the obstetric population in
which accidental dural puncture has occurred with
a 16- to 18-gauge needle. A prophylactic epidural
blood patch (EBP) with the injection of 15 to 20 mL
of autologous blood within 14 hours of the punc-
ture has been recommended.7,8 Results are encour-
aging, but there is some concern about risk of in-
fection associated with injection of blood through a
catheter that has been in place for some time.

A retrospective study by Cohen et al.9 found a
decreased incidence of headache using continuous
postoperative intrathecal analgesia in patients who
had experienced accidental dural puncture follow-
ing attempts at epidural anesthesia for cesarean
delivery. Perhaps it was the maintenance of intra-
thecal volume rather than the narcotic that influ-
enced their result. This technique is not easily im-
plemented for most patients with PDPH and could
be quite costly.

Historically, when PDPH was originally discov-
ered to be the result of a CSF leak, there were
various attempts made to replace the lost fluid.
Ahearn10 and Pickering4 injected saline solution
into the subarachnoid space in patients suffering
from PDPH with some positive results. The first
successful EBP, performed by Gormley in 1960,11

was preceded by the injection of 15 mL of normal
saline into the intrathecal space. Only 2 mL of
autologous blood was used, raising the possibility
that the intrathecal saline rather than the epidural
blood was responsible for the relief of symptoms.
The technique proposed in this study is the imme-
diate injection of 10 mL of preservative-free normal
saline intrathecally immediately before the removal
of the needle or the catheter. The cost of this tech-
nique is negligible, the risk of infection is minimal,
and cost savings from reduced hospital stay and
reduced treatment costs could be substantial.

Methods

The study was approved by the Human Research
Review Committee at the University of New Mex-
ico School of Medicine. Informed consent was ob-
tained from 28 patients who experienced dural
puncture with an epidural needle. In 22 patients, 10
mL of normal saline was injected into the subarach-
noid space and the needle was removed. In 6 pa-
tients, an intrathecal catheter was placed through
the epidural needle and was used for spinal anal-
gesia. Before removal of the catheter, 10 mL of
normal saline was injected into the subarachnoid
space. Twenty-six patients who suffered a postdural
puncture during the same period and did not re-
ceive normal saline intrathecally (September 1997

through May 1999) served as controls. This was a
random, though not controlled, occurrence. Of the
multiple anesthesia providers, some were not
aware of the study and did not enroll patients. In 21
of these patients, the needle was removed and the
epidural was performed at another level. In 5 of
these patients, intrathecal catheters were placed af-
ter dural puncture, but no saline was administered
before catheter removal. Patients in whom an in-
crease in the CSF volume would be likely to cause
a problem, e.g., patients with decreased intracranial
elastance or increased intracranial pressure (ICP),12

were excluded from the study. There were no sig-
nificant differences in age or weight between the 2
groups. Patients were seen the day after the proce-
dure and assessed for presence or absence of a
postural headache. Patients were called at home 2
weeks later and asked about the presence or ab-
sence of a postural headache during the previous 2
weeks. All patients complaining of a PDPH were
offered conservative treatment including intrave-
nous and oral fluids, caffeinated beverages, rest,
analgesics, and sumatriptan. All patients were of-
fered EBP if the headache was severe or if conser-
vative therapy failed and the headache persisted.

Patients who consented to treatment with intra-
thecal saline were treated as follows: When dural
puncture occurred, CSF flow was immediately
stopped by occluding the end of the needle with a
sterile gloved thumb, and the stylet was replaced in
the needle. Ten milliliters of preservative-free nor-
mal saline was drawn up through a filter straw and
injected slowly through the epidural needle. The
needle was then withdrawn, and the epidural nee-
dle and catheter were placed at a different level. In
those patients in whom a catheter was placed in-
trathecally, 10 mL of preservative-free normal sa-
line was injected through the catheter just before its
removal. The patients were not given specific in-
structions as to posture but were advised to stay
hydrated.

The treatment and control groups were compared
for incidence of headache and for the number of
patients requiring EBP using Fisher’s Exact test.

Results

There was no difference between patients who
received intrathecal saline versus those who did not
with respect to age or weight. Patients in the study
group were all obstetrical patients, with the excep-
tion of 1 female pain clinic patient and 1 female
patient who had orthopedic surgery. The controls
were all obstetrical patients except for 1 male or-
thopedic patient.

Table 1 shows 21 patients who had a dural punc-
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ture but no injection of saline. Thirteen of these
patients (62%) experienced PDPH and 9 (43%)
required EBP. Twenty-two patients received intra-
thecal saline through the needle. Seven of these
patients (32%) experienced PDPH (Fisher’s Exact P
value � .07) and 1 (5%) required EBP (P � .004).

Table 2 shows 5 patients who had intrathecal
catheters placed but did not have saline injections.
Three of these patients experienced PDPH and 1
required EBP. Six patients had intrathecal catheters
placed and were administered intrathecal saline be-
fore catheter withdrawal. None of these patients
experienced PDPH. These differences were not sig-
nificant because the subject numbers were small.

Table 3 shows the results for the entire group,
combining the patients who had intrathecal cathe-
ters with those who did not. The headache inci-
dence was significantly lower for the saline group
(P � .01), as was the need for EBP (P � .002).

Discussion

PDPHs are still a problem after 100 years of spinal
anesthesia, and there are many unanswered ques-
tions regarding them.13 In our study, the intrathecal
injection of normal saline was associated with a
significantly reduced incidence of PDPH and a re-
duced need for EBP. One explanation for the bene-
ficial effect of intrathecal saline is that the increased
CSF pressure may result in approximation of the
dura and arachnoid at the puncture site, thus seal-
ing the defect. This may be an oversimplification,
however, and there may be other mechanisms.

The most widely accepted theory concerning the
cause of PDPH is based on the concept of loss of
CSF through a dural tear, and indeed this is the
initiating event. However, questions still remain.
Why does the headache often take 24 to 72 hours
to become evident? Why are some patients sus-
ceptible to this complication and others resistant?
Why do certain remedies, including caffeine,14-17

sumatriptan,18,19 theophylline,20 and adrenocorti-
cotropin hormone21,22 appear to help the condition
when they do nothing to reduce the loss of CSF?
Raskin23 speculates that the sudden decrease in CSF
volume that occurs after lumbar puncture activates
adenosine receptors, thus producing venous and
arterial vasodilation and the resulting syndrome of
PDPH. Others have found a decreased incidence of
PDPH when the patient is placed in the head-down
position immediately after the puncture.24 Perhaps
this maneuver also prevents activation of adenosine
receptors by maintaining the CSF volume in the
cranium. By the injection of 10 mL of normal saline
into the intrathecal space immediately after the du-
ral puncture and by making every effort to limit the
loss of CSF volume, we may be able to prevent the
activation of adenosine receptors and thereby pre-
vent or reduce the severity of the symptoms.

There are many variables in the pathophysiology
of PDPH. CSF pressure and its relationship to head-
ache are not uniform.25 Marshall26 has shown that
CSF hypotension is not found consistently in pa-
tients with PDPH. Carpenter et al.27 published an
analysis of the volume of CSF fluid and related this
to the variation in extent of spinal anesthesia. The
relationship of CSF volume and the incidence of
PDPH have not been explored. The original volume
of CSF in patients suffering from subsequent PDPH
is unknown. CSF density is also a variable, which
could have a bearing on headache incidence. Rich-
ardson and Wissler28 have shown that CSF density
in pregnant and postpartum women, who are par-
ticularly susceptible to PDPH, is significantly lower.
Naulty et al.29 found that the use of hyperbaric
bupivacaine and lidocaine was associated with a
higher incidence of PDPH compared with an iso-
baric technique. Other studies of hyperbaric versus
isobaric local anesthetic mixtures show a higher
incidence of spinal headache when higher glucose

Table 2. Patients Who Had Intrathecal Catheters
Placed Through the Epidural Needle After the

Postdural Puncture

Saline Group No Saline Group

No. of patients 6 5
No. with no headache 6 2
No. with headache 0 3
No. requiring EBP 0 1

NOTE. The numbers here are too small to show significance
and are included merely for clarity.

Table 3. Comparison Between All Patients Treated
With Intrathecal Saline and Controls

Saline Group No Saline Group

No. of patients 28 26
No. with no headache 21 10
No. with headache 7 16
No. requiring EBP 1 10

Table 1. Comparison Between Patients Treated
Immediately Through the Needle With Intrathecal

Saline and Controls

Saline Group No Saline Group

No. of patients 22 21
No. with no headache 15 8
No. with headache 7 13
No. requiring EBP 1 9

NOTE. None of these patients had an intrathecal catheter
placed.
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concentrations were used.30,31 When fentanyl is
mixed with hyperbaric bupivacaine, the density of
the injectate is changed. Johnson et al.32 found a
50% reduction in incidence of PDPH when fentanyl
was added to the hyperbaric bupivacaine. We have
not studied the effect of the injection of normal
saline on the density of our patients’ CSF.

Posture after the dural tap has also been a subject
of controversy. Historically, patients were advised
to lie supine, the theory being that this would min-
imize the CSF pressure in the area of the puncture
and hopefully decrease CSF loss. Patients also were
more comfortable in this position. Recumbence,
however, has not been found to alter the incidence
of the headache.33,34 Thornberry and Thomas35 re-
ported a lower incidence of severe spinal headaches
in patients who were randomized to early mobili-
zation versus bed rest. Some believe that the erect
position hastens recovery by allowing the increased
lumbar CSF pressure to approximate the dura to the
rigid structures of the spinal canal and thereby to
seal the leak.16 Our study patients were not advised
to remain supine. We did not discourage ambula-
tion. The majority of our patients went on to deliver
infants vaginally in the semi-sitting position with
the consequent increases in CSF and epidural pres-
sure brought on by pushing through the second
stage of labor, in itself considered to be an addi-
tional risk factor for PDPH.

Our numbers are small and our study suffers
from a lack of randomization. Initially begun as a
pilot study with a limited number of patients and no
controls, this study expanded as larger numbers
became available. All patients who experienced wet
taps were being monitored for the development of
PDPH. This assessment, though not blinded, was
not necessarily done by the provider who had per-
formed the epidural. There were a large number of
providers: CRNAs, residents, and attending anes-
thesiologists, including per diem staff. The specific
providers were not tracked, although residents,
CRNAs, and attendings provided care for both the
controls and the study group. The results may con-
ceivably have been affected by the technique or
management of the specific provider. After the in-
jection of the saline, however, study patients were
not assigned to different treatments. Other param-
eters concerning our patients, such as number of
dural punctures, history of migraine, blood pres-
sure, family history, etc., were not addressed. In
addition, there is a widely variable incidence of
PDPH in pregnant patients, which could have a
bearing on our results. Finally, there is the great
variation in patients’ tolerance to pain and other
independent factors, which affect the decision to
opt for an EBP. Our study had multiple providers

whose approach to the patient and whose presen-
tation of the alternatives would inevitably differ.
Larger numbers than this, in addition to random-
ization and blinded assessment, are required to ad-
equately compensate for such variables.

In summary, injection of 10 mL of normal saline
before the removal of an intrathecal needle or cath-
eter and the avoidance of the supine position, ap-
pear to reduce the severity of PDPH following acci-
dental dural puncture. Further studies are needed
to confirm these findings and to determine the
mechanism of the beneficial effect.
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