the patient is customarily positioned in a comfortable, recumbent
position for 30–60 min before rising, although this may be unnecessary because it does not appear to affect the development of headache
(see below).

443e-3

The principal complication of LP is headache, occurring in 10–30%
of patients. Younger age and female gender are associated with an
increased risk of post-LP headache. Headache usually begins within
48 h but may be delayed for up to 12 days. Head pain is dramatically
positional; it begins when the patient sits or stands upright; there is
relief upon reclining or with abdominal compression. The longer the
patient is upright, the longer the latency before head pain subsides.
The pain is usually a dull ache but may be throbbing; its location is
occipitofrontal. Nausea and stiff neck often accompany headache, and
occasionally, patients report blurred vision, photophobia, tinnitus,
and vertigo. In more than three-quarters of patients, symptoms completely resolve within a week, but in a minority they can persist for
weeks or even months.
Post-LP headache is caused by a drop in CSF pressure related to
persistent leakage of CSF at the site where the needle entered the SAS.
Loss of CSF volume decreases the brain’s supportive cushion, so that
when a patient is upright there is probably dilation and tension placed
on the brain’s anchoring structures, the pain-sensitive dural sinuses,
resulting in pain. Although intracranial hypotension is the usual explanation for severe LP headache, the syndrome can occur in patients
with normal CSF pressure.
Because post-LP headache usually resolves without specific treatment, care is largely supportive with oral analgesics (acetaminophen,
NSAIDs, opioids [Chap. 18]) and antiemetics. Patients may obtain
relief by lying in a comfortable (especially a recumbent or head-down
Trendelenburg) position. For some patients, beverages with caffeine
can provide temporary pain relief.
For patients with persistent pain, treatment with IV caffeine
(500 mg in 500 mL saline administered over 2 h) may be effective;
atrial fibrillation is a rare side effect. Alternatively, an epidural blood
patch accomplished by injection of 15 mL of autologous whole blood
is usually effective; the injection is directed at the epidural space at the
level of the initial LP. This procedure is most often performed by a pain
specialist or anesthesiologist. The blood patch has an immediate effect,
making it unlikely that sealing off a dural hole with blood clot is its sole
mechanism of action. The acute benefit may be due to compression
of the CSF space by the clot, increasing CSF pressure. Some clinicians
reserve epidural blood patch for patients who do not respond to caffeine, while others prefer to use blood patch as initial management for
unremitting post-LP symptoms.
Strategies to decrease the incidence of post-LP headache are listed
in Table 443e-1. Use of a smaller caliber needle is associated with a
lower risk: in one study, the risk of headache following use of a 24- to
27-gauge standard (Quincke) needle was 5–12%, compared to 20–40%
when a 20- or 22-gauge needle was used. The smallest gauge needles
usually require the use of an introducer needle and are associated
with a slower CSF flow rate. Use of an “atraumatic” (Sprotte, “pencil

Figure 443e-2 Comparison of the standard (“cutting” or
Quincke) lumbar puncture (LP) needle with the “atraumatic”
(Sprotte). The “atraumatic” needle has its opening on the top surface
of the needle, a design intended to reduce the chance of cutting
dural fibers that, by protruding through the dura, could be responsible for subsequent cerebrospinal fluid leak and post-LP headache.
(From SR Thomas et al: BMJ 321:986, 2000.)
point,” or “noncutting”) needle also reduces the incidence of moderate
to severe headache compared with standard LP (Quincke, or “traumatic”) needles (Fig. 443e-2). However, because atraumatic needles
are more difficult to use, more attempts may be required to perform
the LP, particularly in overweight patients. It may also be necessary to
use an introducer with the atraumatic needle, which does not have the
customary cutting, beveled tip. There is a low risk of needle damage,
e.g., breakage, with the Sprotte atraumatic needle. Another strategy
to decrease the incidence of headache is to replace the stylet before
removing the LP needle.
Patients are often advised to remain in a recumbent position for up
to an hour following LP. However, studies comparing mobilization
immediately following LP with bed rest for periods up to 4 h show no
significant differences in the incidence of headache, suggesting that
the customary practice of remaining in a recumbent position post-LP
may be unnecessary.
TABLE 443e-2 Cerebrospinal Fluid (CSF)a
Constituent
Glucose
Lactate
Total protein
Lumbar
Cisternal
Ventricular
Albumin
IgG
IgG indexb
Oligoclonal bands (OGB)
Ammonia
CSF pressure
CSF volume (adult)
Red blood cells
Leukocytes
Total

TABLE 443e-1 Reducing the Incidence of Post-LP Headache
Effective Strategies
Use of small-diameter needle (22-gauge or smaller)
Use of atraumatic needle (Sprotte and others)
Replacement of stylet prior to removal of needle
Insertion of needle with bevel oriented in a cephalad to caudad direction
(when using standard needle)
Ineffective Strategies
Bed rest (up to 4 h) following LP
Supplemental fluids
Minimizing the volume of spinal fluid removed
Immediate mobilization following LP
Abbreviation: LP, lumbar puncture.

Differential
  Lymphocytes
  Monocytes
  Neutrophils

SI Units
2.22–3.89 mmol/L
1–2 mmol/L

Conventional Units
40–70 mg/dL
10–20 mg/dL

0.15–0.5 g/L
0.15–0.25 g/L
0.06–0.15 g/L
0.066–0.442 g/L
0.009–0.057 g/L
0.29–0.59
<2 bands not present in
matched serum sample
15–47 μmol/L

15–50 mg/dL
15–25 mg/dL
6–15 mg/dL
6.6–44.2 mg/dL
0.9–5.7 mg/dL

~150 mL
0

25–80 μg/dL
50–180 mmH2O
0

0–5 mononuclear cells
per mm3
60–70%
30–50%
None

Because CSF concentrations are equilibrium values, measurements of the same parameters in blood plasma obtained at the same time are recommended. However, there is a
time lag in attainment of equilibrium, and cerebrospinal levels of plasma constituents that
can fluctuate rapidly (such as plasma glucose) may not achieve stable values until after a
significant lag phase. bIgG index = CSF IgG (mg/dL) × Serum albumin (g/dL)/Serum IgG
(g/dL) × CSF albumin (mg/dL).

a
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