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The technique of lumbar puncture

Lumbar puncture (LP) also known as spinal tap and
Ouincke's puncture is a simple procedure but should not
be performed unless it is absolutely necessary.

INDICA TIONS
Diagnostic LPs are performed to measure cerebrospinal
fluid pressure (CSF) or to examine its physical, chemical,
cytological, serological or bacteriological characteristics.
It is also the first step in several neuroradiological investi-
gations such as myelography or cisternography. LPs are
performed rarely to relieve increased intracranial pressure
(ICP) as in pseudotumour cerebri and non-obstructive
hydrocephalus. In such patients the pressure should not
be decreased by more than 50%. The procedure is also
used to introduce substances into the subarachnoid (SA)
space as part of therapy, e.g. drugs to induce spinal
analgesia, antibiotics in meningitis, alcohol or phenol
to relieve pain and spasticity and antimitotic drugs in
treatment of leukaemias.

CONTRA INDICATIONS
An LP should not be performed in the presence of local
lumbar sepsis or systemic infection, diseases of the vertebral
bodies, e.g. Pott's spine (since flexion of the spine may
initiate or aggravate existing spinal cord compression)
and in patients with bleeding disorders. An increased ICP
is a relative contraindication to an LP. It should also not
be performed in patients with posterior fossa tumours or
in those with incipient tentorial or tonsillar herniation. If
an LP and another procedure e.g. myelography, are
indicated, both should be performed sequentially.

EQUIPMENT
The basic requisites of an LP set are shown in Fig. l. A
20-gauge spinal needle is used. However, an i8-gauge
needle is preferred for injecting contrast material, and a
22-gauge needle for children.

ASEPSIS
Spirit-iodine-spirit or betadine are used to disinfect the site
of puncture as well as the skin around it, taking care to
move from the proposed site of puncture to the periphery.
Ideally, sterile gloves and a face mask should be used.

POSITIONING
The correct positioning of the patient is essential for a
successful puncture. The patient is placed in the lateral
decubitus position so that the site of needle insertion is in
the same plane as the external occipital protuberance. In

FIG 1. Basic requisites of an LP set. A sterile drape with a central
window, a 20-gauge spinal needle with an obturator, a
manometer with a 3-way connector and sterile CSF containers
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FIG2. Effect of flexion and extension on the lumbar spine. Note
the increase in the size of the interlaminar foramen when the
spine is flexed

this position there is no lumbar scoliosis and the lumbar
spinous processes align below the median furrow of the
back. If necessary, pillows should be used below the waist
or between the thighs to achieve optimal alignment. The
spine should be flexed as completely as possible (Fig. 2).
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FIG 3. Lateral view of the ligaments
attached to the lumbar vertebrae
in the midline
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Ftc 4. The spinal needle in relation
to the lumbar vertebra. It enters just
lateral to the midline to avoid the
supra and interspinous ligaments

FIG 5. Anatomy of the lumbosacral
spine and the meninges. The conus
mcdullaris extends to the level
of the second lumbar vertebra

SITE OF PUNCTURE
In adults the optimal site for puncture is just lateral to
the midline between the third and fourth lumbar spines
(Figs. 3 and 4). This space is located over the vertebral
column just above an imaginary line between the highest
parts of the iliac crests. This site ensures that the needle
avoids the conus medullaris which often extends to the
second lumbar level (Fig. 5). Because the conus extends
further caudally in children and infants, the site of
puncture should be the fifth lumbar interspace, and in the
space between the fifth lumbar and the first sacral vertebrae
respectively.

TECHNIQUE
A local anaesthetic is introduced so as to raise a wheal and
the underlying tissues infiltrated along the presumed
puncture track. The LP needle is oriented so that the
bevel is parallel to the longitudinal dural fibres. This
ensures that the dura is spread rather than cut and pre-
vents dural tears which are responsible for protracted CSF
leaks and post-LP headaches. A 'give' is felt when the
needle traverses first the ligamentum f1avum and finally
the dural sac. At this stage the needle is rotated by 90" so
that the bevel faces rostrally. Removal of the obturator
should now result in a free flow of the CSF.

CSF PRESSURE
The initial ('opening') and. 'closing' pressures should be
recorded in every patient (normal 18 em of saline). To
avoid a falsely elevated pressure reading because of
abdominal compression, the patient is instructed to gently
extend his legs and the pressure in centimetres of CSF

recorded. A pressure of 25 cm or higher indicates a
dangerously raised ICP and is a contraindication to draining
large volumes of CSF. A low pressure is commonly due to
faulty technique, and can be rectified by slight rotation,
withdrawal or advancement of the needle. In normal
individuals the CSF pressure fluctuates with respiration
and increases with straining, coughing or compressing the
abdomen. These manoeuvres are, however, best avoided
as they can cause post-LP headaches by increasing the
CSF leak.

QUECKENSTEDT'S TEST
Compression of one and then the other jugular vein pro-
duces a rapid rise of pressure to greater than 10 cm of
saline and a rapid return to normal once the compression
is relieved. This manoeuvre is an indication of the con-
tinuity of the CSF pathways. In a partial spinal block, the
rise of pressure is gradual, while in the presence of a
complete block there is no rise at all. In patients with
suspected spinal block this test should be avoided as the
manoeuvre raises the CSF pressure above the block, and
the heightened pressure gradient across the block may
aggravate existing neurological deficits.

COMPLICATIONS
The commonest side-effect following an LP is headache.
This can be minimized by correct technique, optimal
needle size and withdrawal of only the required amount
of CSF. Ideally patients should remain prone for 8 to 12
hours after an LP ·and drink large quantities of fluid.
Supratentorial pressure coning after an LP is a serious and
often fatal complication and occurs in patients who have
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unsuspected raised intracranial pressure. Anti-cerebral
oedema measures (mannitol 100 to 200 ml or dexametha-
sone 8 to 32 mg intravenously, every 6 to 8 hours) should
be started immediately in every patient who on LP is
found to have an elevated CSF pressure. Such patients
should be carefully monitored for .12 to 24 hours. Prior
imagingstudies and funduscopy for papilloedema should
helpavoid this complication ..

Post-LP infection is rare if proper attention is paid to
asepsis. However, in patients with septicaemia and latent
tuberculosis, we have seen a flare up of CNS infection
even after careful spinal anaesthesia.

Subtances introduced into the spinal theca such as drugs
or contrast material occasionally produce an aseptic
meningitisand rarely spinal arachnoiditis. Encephalopathy
and even seizures are known to occur after the introduc-
tion of water-soluble contrast media.

The use of a blunt needle and repeated attempts to
obtain CSF are likely to cause trauma to the dura or roots,
and may produce transient post-LP neurological deficits.
More disabling is 'discitis' caused by trauma to the inter-
vertebral disc. This is characterized by persistent local
pain and tenderness, absence of a neurological deficit and
a markedly elevated- ESR. Trauma to the vertebra may
alsoresult in osteomyelitis.

Spinal needles should always be inserted with the
obturator in situ to avoid pushing the skin or subcutaneous
tissue into the SA space. Occasionally these fragments
growwithin the spinal canal as epidermoid tumours.

ALTERNATIVES TO AN LP
It is often difficult to enter the SA space in patients with
lumbar canal stenosis, spinal dysraphism, fluorosis,
ankylosing spondylitis or in elderly patients with calcified
ligaments. In patients in whom a laminectomy has been
performed earlier, the presence of scar tissue or altered
anatomy may prevent a successful puncture. For such
cases there are other alternative approaches.

FIG 6. Directionof the spinal needle for a
cisternal puncture. The regionmarkedX
is the site for a lateral cervicalpuncture

CISTERNAL PUNCfURE
Access to the CSF spaces is also possible via a puncture of
the cisterna magna in the posterior fossa. This procedure
is helpful when the upper level of a spinal block cannot be
adequately demonstrated by a lumbar myelogram, or an
LP is not possible because of local sepsis or has previously
failed.

The occiput and upper neck are shaved and the patient
is placed in the lateral decubitus position, with the
shoulders vertical and the neck flexed. It is prudent to
mark the spinal needle 7.5 em from its tip, and to ensure
that it is not introduced deeper than this. The needle is
inserted in the midline just above the spine of the axis
vertebra and passed rostrally towards the midpoint of an
imaginary line between the right and left external auditory
meatus. After encountering the occipital bone, the direc-
tion of the needle is gradually shifted downward until it
passes under the bone through the foramen magnum into
the cisterna magna (Fig. 6). Complications include injury
to an aberrant or an ectatic vertebral artery, and rarely
lethal medullary injury.

LATERAL CERVICAL PUNCTURE
This is performed with the patient supine, without a piUow,
and with the neck straightened. The puncture site lies
1 cm caudal and 1 cm dorsal to the tip of the mastoid
process (Fig. 6). This interspace between the atlas and
axis lacks bony overlap and affords a large easily penetrable
intervertebral space. A 20-gauge LP needle is advanced
perpendicular to the neck and parallel to the plane of the
bed. Careful advancement will avoid injury to the spinal
cord. Nerve root irritation is the only complication.
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