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A rational approach to the cause, prevention
and treatment of postdural puncture headache
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Objective: To review the current research and formulate a rational approach to the cause,
prevention and treatment of postdural puncture headache (PDPH).
Data sources: Articles published from January 1980 to April 1992 were obtained through a
search of MEDLINE and Index Medicus. Key reference articles published before 1980 were
also reviewed.
Study selection: All pertinent studies were included and critically analysed.
Data synthesis: PDPH occurs when a slow leak of cerebrospinal fluid leads to contraction of
the subarachnoid space and compensatory expansion of the pain-sensitive intracerebral veins.
Female sex and an age between 20 and 40 years have been shown to be independent risk fac-
tors for PDPH, but pregnancy has not. The rate of PDPH is directly proportional to the diam-
eter of the needle used and also depends on the design of the needle tip. Prophylactic epidural
blood patching or saline infusion after dural puncture can decrease the incidence of PDPH,
but both are invasive procedures. Intravenous caffeine sodium benzoate therapy effectively
relieves PDPH, but the headache may recur. An epidural blood patch is an invasive but effec-
tive, permanent treatment for PDPH in most cases; resistant cases may respond to epidural
saline infusion.
Conclusion: The rate of PDPH after lumbar puncture can be minimized through strict atten-
tion to technique and the employment of a 25-gauge needle with the bevel parallel to the
dural fibres. A reliable diagnosis and stepwise approach to treatment will minimize compli-
cations.

Objectif: Passer en revue les etudes actuelles et etablir une demarche rationnelle en matiere
de cause, de prevention et de traitement de la cephalee de ponction durale (CPD).
Sources des donnees: On a obtenu des articles publies de janvier 1980 et avril 1992 en con-
sultant MEDLINE et Index Medicus. On a aussi examine des articles de reference cles an-
terieurs 'a 1980.
Selection d'etudes: On a tenu compte de tous les articles utiles et on les a soumis 'a une
analyse critique.
Synthese des donnees: Il y a CPD quand un ecoulement lent de liquide cephalo-rachidien
fait se contracter l'espace sous-arachnoidien et cause ainsi une dilatation compensatrice des
veines intracerebrales sensibles 'a la douleur. Le sexe feminin et un age de 20 'a 40 ans sont
des facteurs de risque independants pour la CPD, contrairement 'a la grossesse. La frequence
du mal est directement proportionnelle au diametre de l'aiguille utilisee et depend en outre de
la forme de la pointe de cette aiguille. L'hemo-obturation ou l'infusion saline epidurale 'a titre
prophylactique apres une ponction durale peuvent diminuer l'incidence, mais l'une et l'autre
sont effractives. Une therapie par intraveineuse a la cafeine benzoate sodique a pour effet de
soulager cette cephalee, qui peut cependant recidiver. L'hemo-obturation epidurale est un
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traitement effractif, mais efficace et durable dans la plupart des cas. Les sujets resistants
pourront reagir a une infusion saline epidurale.
Conclusion: On peut reduire au minimum la fr6quence de la CPD en se conformant stricte-
ment a la technique et en employant une aiguille de diametre 25 dont le biseau est parallele
aux fibres durales. Les complications seront faibles grace a un diagnostic sfir et a un traite-
ment progressif.

T he syndrome of postdural puncture headache
(PDPH) was first described by Dr. August Bier,
in 1898.' At that time he was conducting his ini-

tial experiments on the subarachnoid injection of co-
caine. After undergoing the procedure himself he
suffered a violent headache and provided the first writ-
ten account of this, the most common complication of
dural puncture. The classic "spinal headache" is des-
cribed as a severe, dull, nonthrobbing pain usually
fronto-occipital in location that is aggravated in the
standing position and diminishes in the supine position.
It is now recognized that the patient may also suffer
from associated nausea, vomiting, visual disturbances,
tinnitus or deafness.23

Modem anesthetic techniques have reduced the in-
cidence of PDPH considerably. However, because of the
current popularity of spinal and epidural anesthesia in
fields such as obstetrics and orthopedics and the wide-
spread use of dural puncture in radiologic and diagnostic
procedures, PDPH continues to be a major problem for
inpatients and outpatients. Furthermore, despite nearly
100 years of research there is still considerable contro-
versy about the cause and treatment of PDPH. Much of
the research has been complicated by several inherent
problems: for example, there is no suitable animal
model, and the range of possible human experimentation
is necessarily limited; as well, it can be difficult to repro-
ducibly quantify pain in a way that can be usefully com-
pared between individuals. With these limitations in
mind, I review the current research findings and attempt
to synthesize a rational approach to the cause, prevention
and treatment of PDPH.

Method

Articles published from January 1980 to April 1992
were obtained through a search of MEDLINE and Index
Medicus. Key reference articles published before 1980
were also retrieved. All studies pertinent to the topic
were included and critically analysed.

Results

Cause

Some reasonable hypotheses as to the cause of
PDPH can be formulated from several observations
made during the last century.

Age: The incidence of spinal headache is inversely
proportional to the age of the patient after the age of 20

years.4`' The risk for a 25-year-old patient is roughly
three to four times that for a 65-year-old one.4-6 It is in-
teresting that patients less than 20 years of age have
been found to have a lower relative risk of PDPH than
those aged 20 to 40, a reversal of the trend.45 The physi-
ologic reason for this pattern has not been determined.

Sex: A retrospective study in 1956 by Vandam and
Dripps4 involving 9277 patients given a spinal anesthetic
demonstrated that women suffered PDPH twice as often
as men. When Lybecker and associates' failed to repro-
duce this statistical difference among 1021 such patients
they suggested that the previous results had been con-
founded by age because of the large number of young
obstetric patients in the larger study. However, at least
two recent well-constructed studies have shown a higher
incidence of PDPH among women than among men re-
gardless of age.6'8 In one, there was a threefold increase
in the risk of PDPH among women in their 30s relative
to men in the same age group.6 This difference disap-
peared almost completely by the fifth decade. Thus, it is
reasonable to conclude that in young women there is a
disproportionately high risk of PDPH, which decreases
gradually until menopause, when men and women are
equally susceptible.

Pregnancy: Although pregnancy is widely quoted
as an independent risk factor, an extensive search of the
literature provided no scientific evidence that pregnancy
alone increases the relative risk of PDPH. The high inci-
dence found in studies of obstetric samples may be a re-
sult of age and sex. Interstudy comparisons are invalid
because of the wide variation of PDPH rates between
centres. A single-centre cohort study involving obstetric
patients and a group matched for age and sex is required
to identify the risk attributable to pregnancy.

Antiseptics: Gurmarnik' reported an increased inci-
dence of PDPH among patients who did not have povi-
done-iodine removed from the skin before dural
puncture. This finding undoubtedly does not explain the
cause of PDPH in most cases, but skin cleansers are
plausible aggravating agents. An effort should be made
to avoid introducing any preparatory agents into the sub-
dural space by allowing them to dry before procedures
involving intentional or potential dural puncture.

Anesthetic agents: In a randomized, double-blind
study involving 2511 patients Naulty and collaborators"'
found a statistically significant difference in the inci-
dence of PDPH depending on the local anesthetic solu-
tion used: lidocaine-glucose (9.54%), bupivacaine-
glucose (7.64%) and tetracaine-procaine (5.85%). They
hypothesized that the difference could be due to either

1088 CAN MED ASSOC J 1993; 149 (8) 1LE 1 5 OCTOBRE 193)



the different chemical structure (amides being more irri-
tating than esters) or the glucose content (which would
cause an instantaneous hyperglycemic peak in the cere-
brospinal fluid [CSF]). Quaynor, Corbey and Berg"
failed to show a difference in PDPH incidence between
lidocaine and bupivacaine in a nonblind study involving
106 patients. However, their study may not have been
sensitive enough to detect the small difference noted by
Naulty and collaborators. Similarly, Vandam and Dripps4
found no difference between tetracaine, procaine
and dibucaine in their retrospective study. Like skin
cleansers, anesthetic agents are probably not the sole
cause of spinal headache but, rather, an aggravating fac-
tor. Even if a difference between anesthetics exists it is
likely small and is outweighed by other considerations in
the selection of the anesthetic.

CSF volume: It has been shown that a depletion of
CSF volume is directly related to the development of
headaches. In an elegant series of experiments in 1943
Kunkle, Ray and Wolff'2 demonstrated that removal of
15 to 20 mL of CSF by lumbar puncture rapidly and uni-
formly produced a headache, the characteristics of which
were identical to those now described in PDPH. It was
also demonstrated that replacement of the CSF volume
with sterile crystalloid relieved the headache rapidly (in
less than 4 minutes) and completely. Finally, a young
woman suffering from a headache after a diagnostic
lumbar puncture was found to have a low CSF pressure
at repeat puncture. She reported resolution of her head-
ache less than 2 minutes after intrathecal injection of
saline; the withdrawal of CSF then caused an exact re-
production of the headache.'2 The design of the experi-
ments was such that the patients were unaware of each
manipulation as it was performed. On the basis of these
results and findings published by Ray and Wolff,'3 two
mechanisms to explain "drainage headache" were pro-
posed. First, drainage of CSF results in the intracranial
veins dilating to maintain a constant intracranial volume.
These veins are pain sensitive, and dilation may directly
result in discomfort. Second, extensive venodilation may
result in increased brain volume to the extent that direct
pressure is exerted on the pain-sensitive meninges.

The hypothesis of Kunkle and colleagues'2 remains
the most plausible biologic explanation for PDPH. If a
slow leak of CSF occurs through the dural puncture site,
it is conceivable that sufficient volume could be lost to
produce a headache. Furthermore, all the modem meth-
ods of prophylaxis against and treatment of PDPH can
be explained with the use of this model.

Prevention

The prevention of PDPH usually revolves around
minimizing the postpuncture leakage of CSF. Traditional
methods, such as restricting the patient to a supine posi-
tion for 24 hours and applying tight abdominal binders,
have been shown to be marginally effective at best and

have now largely been discarded because of patient dis-
comfort.23 Current efforts are centred on defining the op-
timum needle size, needle tip and technique of insertion.
Most recently, debate has intensified about the use of an
epidural blood patch or saline infusion for prophylaxis.

Posture: The length of postoperative recumbency
has not been shown to be related to the incidence of
PDPH.5 14-16

Needle design: There are three basic needle points
available commercially: Quincke, Whitacre and Sprotte.
The Quinke point is a simple cutting needle similar in de-
sign to the common venipuncture needle. The theoretic
advantage of the Whitacre is its tapered "pencil-point" tip
with lateral displacement of the distal orifice; this is in-
tended to bring about an atraumatic splitting of the dural
fibres rather than the cutting action of the Quincke. The
Sprotte attempts to improve on this principle with a
blunted ogival tip. In-vitro experiments have shown that
a 22-gauge Whitacre produces less leakage than a 22-
gauge Quinke after dural puncture.'7"8 However, the same
studies demonstrated that a 22-gauge Whitacre produces
markedly more leakage than a 25-gauge Quincke. Thus,
in the laboratory the needle design has been found to be
significant but of secondary importance to the needle cal-
ibre. Lynch and coworkers8 performed a clinical trial us-
ing 22-gauge and 25-gauge Whitacre needles; both were
associated with a low'er incidence rate of PDPH (4% and
2% respectively) than is generally found with Quincke
needles of comparable size (see "Needle diameter"), but
neither offered a clear advantage over 26-gauge Quincke
needles.62>"'2"27 In a comparison of the 25-gauge Whit-
acre needle with the 24-gauge Sprotte needle for use in
patients undergoing cesarean section the Sprotte design
was found to produce PDPH in only 1 (0.4%) of 216 pa-
tients.'9 The conclusion from these trials is that needle
size is of primary importance in preventing PDPH, but
given two needles of identical size a Whitacre point will
produce fewer cases of PDPH than a Quincke needle. A
Sprotte needle may result in a significantly lower rate of
PDPH than a Whitacre or Quincke needle, but more clin-
ical trials are needed.

Needle diameter: The relation between needle size
and PDPH incidence is difficult to quantify. Factors such
as age, sex and operator play such an important role that
widely varying rates are reported for each needle gauge.
In general, however, the relative risk of PDPH decreases
with each successive reduction in needle diameter. In the
articles reviewed, a Quincke needle point caused PDPH
with the following frequencies: 20 gauge 11% to 28%,
25 gauge 3% to 25%, 26 gauge 3% to 8% and 29 gauge
0% to 2%.679112-27 PDPH has been reported to occur in
as many as 75% of patients suffering inadvertent dural
puncture with a 16-gauge or 18-gauge Tuohy needle.28'29
These clinical findings are supported by in-vitro studies
of lumbar dura that have demonstrated a direct relation
between needle diameter, residual dural hole diameter
and CSF flow.17"18'30
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The disadvantage of a smaller needle is the increased
technical difficulty of dural puncture. Smaller needles
tend to bend during insertion, do not give the characteris-
tic "pop" upon puncture of the dura and require a longer
period for the confirmatory CSF to appear at the hub after
successful placement. The failure rate of attempted spinal
anesthesia is significantly higher when a 29-gauge
Quincke rather than a lower gauge needle is used and be-
comes prohibitive with a 30-gauge needle.224~27

Therefore, the correct size of needle for any dural
puncture is the smallest gauge that allows the operator to
perform the intended procedure with a reasonable suc-
cess rate. Given its widespread availability and low cost
the best needle overall for routine spinal anesthesia is
probably a 25-gauge needle of Whitacre design.

Bevel direction: The elastic fibres in human dura
run predominantly in a longitudinal direction. This has
little consequence when symmetrical needle points such
as the Whitacre or Sprotte are used but becomes impor-
tant in the case of the Quincke point. In-vitro studies re-
vealed that the shape but not the size of the dural hole
varied according to the Quincke bevel direction in nee-
dles ranging in gauge from 20 to 29.` Two further stud-
ies demonstrated a higher rate of flow through isolated
human dura when the needle bevel was perpendicular
rather than parallel to the dural fibres.'7 l These findings
correlate with those from clinical trials that showed a
significant increase in PDPH incidence when the needle
bevel was perpendicular to the dural fibres.5', Thus, care
should be taken to ensure that Quincke point and
epidural needles are passed with the bevel parallel to the
longitudinal fibres of the dural membrane during inten-
tional or potential dural puncture.

Angle of insertion: It has been suggested that an
acute angle of approach to the dural membrane during
puncture could create a flap valve and thus result in a
lower rate of PDPH.'8 Although an in-vitro study demon-
strated support for this theory` a limited in-vivo trial in
published 1990 failed to show the clinical efficacy of
this technique:32 when 81 patients were randomly as-
signed to undergo puncture with a 22-gauge Quincke
needle at either a midline (800 to 90°) or a laminar (20°
to 550) angle of approach, a similar rate of PDPH was
found in both groups (2.8% and 6.7% respectively).
Thus, further supporting evidence is needed before this
method can be recommended.

Epidural blood patch: The introduction of 5 to 20
mL of homologous blood into the epidural space has
been used to treat PDPH in clinical practice for at least
30 years.33 More recently, this technique has undergone
evaluation as prophylaxis against PDPH, especially
when puncture results from large-bore (gauge 16 to 18)
needles. Theoretically, a prophylactic blood patch would
coagulate in the epidural space, sealing the dural rift be-
fore enough CSF could escape to produce a headache. In
two studies-343 a total of 13 patients were treated with a
prophylactic blood patch of 15 to 20 mL after accidental

dural puncture during epidural anesthesia. No PDPH
was reported in either series. A prospective randomized
study published in 1989 involving 39 patients demon-
strated a PDPH rate of 80% among patients suffering in-
advertent dural puncture during epidural anesthesia.36
The rate was only 21% when a prophylactic epidural
blood patch was applied.

Reports of major acute complications after an
epidural blood patch are rare and have never demon-
strated a causal relation.37'38 A concern is the effect of
such a patch on future epidural anesthesia. A retrospec-
tive analysis by Ong and associates39 showed that a block
of satisfactory distribution was achieved in only two
thirds of patients undergoing epidural anesthesia after a
remote accidental dural puncture. However, this was true
for both conservatively treated patients and those who
had received an epidural blood patch. Thus, the authors
postulated that the lower success rate was the result of
the accidental dural puncture rather than the blood patch.

Other complications are rare. Two cases of facial
nerve (cranial nerve VII) paralysis after a blood patch
were described, both of which resolved spontaneous-
ly.4`'4' One patient was reported to have suffered pro-
tracted dizziness, tinnitus, vertigo and ataxia.` The
immediate side effects on application of a blood patch
include discomfort or pain in the back, buttocks or legs,
presumably secondary to nerve-root compression. This
can be minimized by the use of slow injection and the
patient-limited technique, first advocated by Crawford:42
a volume of up to 20 mL is used, and application is
stopped as soon as radicular symptoms are encountered.
A significant proportion (up to 19%) of patients ex-
perience mild lower back discomfort for several days af-
ter the patch.442

Although this procedure appears effective, objec-
tions to its use have arisen on the grounds that PDPH is
a self-limited condition and does not occur in all pa-
tients.43 Given the swift and effective treatment available
with caffeine, prophylactic blood patches are probably
not justified even in groups at high risk for PDPH.

Epidural placement of saline: The epidural place-
ment of saline as a constant infusion or as repeated bo-
luses has been advocated as an alternative to an epidural
blood patch. The following studies refer to prophylaxis
in patients suffering accidental dural puncture during
epidural anesthesia. In 1972 Crawford"4 reported the in-
fusion of 1.0 to 1.5 L of Hartmann's solution over 24
hours after anesthesia. PDPH developed in 31% patients
(5 out of 16), as compared with 77.5% in an identical
untreated population reported previously by Crawford.28
In 1973 Craft, Epstein and Coakley2' used two 60-mL
boluses of normal saline within 24 hours to treat 17 pa-
tients and followed 16 others as controls. The incidence
of PDPH was found to be 12.5% in the treatment group
and 76.5% in the control group; however, the trial was
neither randomized nor blinded. Smith45 repeated the ex-
periment in 1979, modifying it to include 30 to 60 mL of
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normal saline (limited by patient discomfort) every 6
hours for a total of 24 hours after puncture. One (8%) of
13 patients had PDPH, as compared'with an overall rate
of 64% before prophylactic measures were instituted.
Most recently, Okell and Sprigge46 repeated Crawford's
original experiment using 1 L of Hartmann's solution
over 24 hours. Eleven patients were treated, and 10 pa-
tients were selected as controls. It was concluded that
epidural infusion did not significantly reduce the inci-
dence of PDPH in the treatment group but did delay the
onset of headache by 24 to 48 hours.

From these studies the effect of prophylactic saline
on the relative risk of PDPH cannot easily be quantified.
It seems that some reduction in incidence does occur;
however, it is difficult to recommend such an invasive
procedure, since a large number of healthy patients will
receive unnecessary treatment.

Treatment

Therapy for PDPH begins with proper diagnosis.
Only headaches that are substantially affected by pos-
ture, as originally described by Bier,' should be consid-
ered PDPH. Other headaches are likely not the result of
the pathophysiologic mechanisms proposed by Kunkle
and associates'2 and therefore will not respond to the
specific therapies for PDPH. Misdiagnosis is a strong
possibility, because after spinal anesthesia the rate of
headaches that are not PDPH varies between 5% and
16%56o1024 (Table 1). In particular, the physician should
take care to rule out treatable catastrophic medical prob-
lems such as meningitis and subarachnoid bleeding.

Once the diagnosis is made, most authors recom-
mend 24 hours of conservative therapy, since the natural
history is one of spontaneous resolution.2'3'47 If the
headache persists and is disabling to the patient, or if nau-
sea, vomiting, visual disturbance or tinnitus occurs the di-
agnosis should be reconsidered. Once other important
causes of severe headache are again ruled out, the thera-
peutic options include caffeine given intravenously, an
epidural blood patch and epidural administration of saline.

Conservative measures: Bed rest is effective in that
it avoids the upright position, which aggravates PDPH.
Analgesics given orally, including mild opiates, also rou-
tinely bring some relief during the observational period.
Aggressive hydration and tight abdominal binders are no
longer recommended.

Caffeine: According to the mechanism proposed by
Kunkle and associates'2 PDPH results in part from dila-

Postdural puncture headache
Tension headache
Migraine headache
Subarachnoid hemorrhage
Meningitis

tion of the intracranial veins. Caffeine is a methylxan-
thine known to produce vasoconstriction specific to the
cerebral vasculature.48 These facts, coupled with empiri-
cal evidence of efficacy, prompted Sechzer and Abel49 to
carry out a randomized double-blind study of intra-
venous treatment with caffeine sodium benzoate. Of 104
patients suffering from PDPH 63 responded to conserva-
tive therapy. The remaining 41 patients were randomly
assigned to receive either 0.5 g of caffeine sodium ben-
zoate or 2 mL of normal saline, each delivered as a slow
intravenous bolus. Two hours after the first bolus all pa-
tients with persistent headache received the caffeine.
Three (15%) in the control group reported relief of their
headache after administration of the saline, as compared
with 15 (75%) in the group initially given caffeine. Of
the 38 subjects eventually receiving caffeine 27 (71%)
responded, but 8 (21%) later suffered a recurrence of
their headache. Jarvis, Greenawalt and Fagraeus50 pro-
duced a modified protocol for intravenous therapy with
caffeine in 1986. Their technique called for 0.5 g of caf-
feine sodium benzoate in 1 L of isotonic fluid over the
first hour, to be repeated if the headache is not relieved
after 4 hours. Relief was reported in 14 (78%) of 18 pa-
tients, but no mention was made of PDPH recurrence.

Intravenous caffeine sodium benzoate therapy is
less expensive and more easily administered than an
epidural blood patch. Furthermore, there is no evidence
that this dosage of caffeine will produce adverse side ef-
fects.485'52 Thus, the rates of response (roughly 75%) and
of permanent relief (50%) probably justify the employ-
ment of this technique when conservative management
fails and before more invasive methods are used. An-
other future alternative is the oral administration of an-
hydrous caffeine, which should produce a serum level
profile similar to that after a 1-hour infusion of caffeine
sodium benzoate. A well-designed clinical study is
needed to demonstrate the efficacy of the oral route.

Epidural blood patch: When a patch is used in pa-
tients suffering from moderate to severe or prolonged
PDPH a success rate of 96% to 98% can be expec-
ted.4"4253 Two mechanisms likely bring about this effect:
formation of a plug in the dural defect, which stops the
loss of CSF, and simultaneous reduction in the volume
of the subarachnoid space through expansion of the
epidural space, which eliminates the relative CSF defi-
ciency. Although it is invasive, the immediate adverse
effects are mild, and long-term complications are rare.
This therapy is justified for patients with moderate to se-
vere PDPH that has not responded quickly to conserva-
tive measures and caffeine.

Epidural placement of saline: The epidural admin-
istration of saline to relieve PDPH predates epidural
blood patching by at least a decade. Rice and Dabbs54 pi-
oneered a bolus technique, as described in 1950, and
found that 100% of their patients suffering from PDPH
obtained relief. However, roughly 50% were later found
to have a recurrence of their symptoms. In 1973 Craft,
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Epstein and Coakley29 reported a similar experience us-
ing a bolus technique. As with epidural blood patching,
the initial saline bolus into the epidural space would re-
sult in compression of the subarachnoid space and thus
improve the relative CSF deficiency. However, saline
would be more prone to dissipation through tissue plains
and to rapid reabsorption than would whole blood.
Therefore, saline would be expected to disperse quickly
from the epidural space, allowing re-expansion of the
subarachnoid space and return of the headache.

Epidural saline infusion would theoretically avoid
this problem. Two patients in whom patching had failed
to relieve PDPH received epidural infusions of normal
saline, and success was reported after about 24 hours.55
In 1988 Stevens and Jorgensen56 reported the successful
treatment of a particularly stubborn case of PDPH by
means of a 24-hour infusion followed by an epidural
blood patch. Although the technique of epidural saline
infusion has met with initial success, few data are yet
available regarding efficacy. Similarly, there is little to
suggest that fewer short-term or long-term complications
result from this method than from blood patching. More-
over, the patient suffers at the very least from the incon-
venience of undergoing epidural saline infusion for 24
hours. Therefore, until further clinical trials are per-
formed, an epidural blood patch is preferred when inva-
sive therapy is required. However, epidural saline in-
fusion should be considered when PDPH is resistant to
more proven forms of therapy.

Recommendations

In light of the reviewed data a number of recom-
mendations can be made about the prevention and treat-
ment of PDPH.

Prevention

1. Pay particular attention to technique in patients
between the ages of 20 and 40 years. Women in this age
group are highly prone to PDPH.

2. Ensure that antiseptics are allowed to dry as
completely as possible before dural puncture.

3. Use a 25-gauge Whitacre needle point for dural
puncture unless specific factors dictate the use of a
larger instrument.

4. Orient the needle bevel parallel to the longitudi-
nal dural fibres during the needle insertion.

5. Avoid invasive prophylactic measures such as
epidural blood patching and epidural saline infusion.

Treatment

1. Ensure that the diagnosis of PDPH is correct.
2. Initiate conservative therapy with bed rest and

analgesics administered orally.
3. If the headache persists beyond the time of

planned discharge, if it becomes moderate to severe in
intensity and restricts the patient's activities or if nausea,
vomiting, visual disturbance or tinnitus occurs, recon-
sider the diagnosis before proceeding with therapy.

4. If conservative measures fail, attempt control
with an intravenous bolus of 500 mg of caffeine sodium
benzoate.

5. The intravenous caffeine sodium benzoate ther-
apy may be repeated if the headache is not relieved
within 2 to 4 hours.

6. An epidural blood patch should be used for
headaches resistant to intravenous caffeine sodium ben-
zoate therapy.

7. Failing all else, epidural saline infusion can be
instituted.

I acknowledge the general support and encouragement of Dr.
Donald H. Penning, professor of anesthesiology, Queen's
University, Kingston, Ont.
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