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Abstract

The authors studied 14 cadavers to evaluate the claimed precision of needle placement into
segment specific multifidus fascicles when using the "paraspinal mapping" electromyographic technic.
Injection of acrylic dye was made according to landmarks proposed by Haig. The dissection showed
86.6 per cent of the injected dye in the correct fascicles. Only 1.4 per cent of the dye was lost. Spinous
process level misidentification was the cause of the other 11.8 per cent incorrect injection. The authors
expected that in living humans, in which the spinous processes are move identificable than embalmed
cadavers, the precisions may be as high as 98.5 per cent. This remains to be studied in a further "in
vivo" study
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Electromyographic examination (EMG) is  for adequate sensitivity(1). By studying both para-
one of the oldest and the most commonly used diag-  spinal muscles and limb muscles, the sensitivity can
nostic test to confirm radiculopathies. However, the  be significantly increased(2.3) but specificity of the
EMG involving only limb muscles is not very sensi-  test must then be compromised because the com-
tive and testing of up to eight muscles may be needed  monly studied paraspinal muscles such as iliocostalis

* Department of Anatomy, Pramongkutklao College of Medicine, Bangkok 10400,
** Department of Rehabilitation Medicine, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok
10400, Thailand.



Vol. 86 No. 8

are polysegmentally innervated. It has been shown
that the usual paraspinal muscles EMG examination
technic can not differentiate between normal patients
with L5 or S1 radiculopathy(4).

A recent anatomical study proved that the
Multifidus muscles are the only paraspinal muscles
with single segmental innervation(3). Fasicles of the
muscle orginating from a spinous process are exclu-
sively innervated by branches of primary posterior
rami, which exit through the intervertebral foramen
between that vertebral segment and the adjacent lower
one. For example fibers of multifidus originating from
the L4 spinous process are innervated by branches
of the L4 root which exit through the L4-5 inter-
vertebral foramen. Focal atrophy of the muscles has
been documented by computer tomography in patients
with known single-root L5 raduculopathy(6) There
is probably no S1 root innervation to the Muitifidus
muscles(7).

Haig has proposed a technic for precise
localization of the EMG needle into specific fascicles
of the Multifidus muscles(8). Precision of this technic
has been confirmed by a cadaveric study(9). EMG
study of multifidus muscles in normal subjects showed
none(10) or a very small amount of the "spontaneous
activities"(11), This results in higher specificity of
the test compared to the traditional technique, which
can yield as high as 42 per cent false negative(12),

Multifidus EMG may be the only positive
electrodiagnostic study in some cases, such as high
tumbar disc herniation(4) or selective posterior pri-
mary rami lesion after spinal surgery(13),

Usefulness of this promising technic depends
on ability to precisely place examining needle tip into
the target muscles. The authors have found only one
cadaveric study that confirmed the claim of the pro-
posed localization technic(9).

Objective

The goal of this study was to evaluate the
precision of needle tip localization into a specific part
of the multifidus muscles when using the "paraspinal
mapping" technique introduced by Haig.

MATERIAL AND METHOD

Fourteen embalmed cadavers were studied.
The posterior iliac spines and the inferior border of
the lumbar spinous process were identified by manual
palpation. 0.1 ml of Acrylic paint was injected using a
number 18 spinal needle into the multifidus muscles.
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Location, direction and depth of the needle insertion
in the present study were the same as described by
Haig(9).

Because the segment specific multifidus
fibers which originate from any spinous process will
pass just lateral to the next lower spinous process and
course toward it’s insertion on the lamina of the lower
vertebras, needle insertion aiming at L1 segment
specific multifidus were inserted at 2.5 cm lateral and
lecm cephalad to the most caudal palpable part of the
L2 spinous process. The needle was angled 45 degrees
toward the skin surface and pointed toward the mid-
line unitl bone contace. Needle insertion toward the L2
to L5 segment specific Multifidus followed the same
guideline. The only exception was that the insertion
aimed at LS specific Multifidus fibers was made at
point 2.5 cm lateral to the midpoint between both
posterior iliac spines (PSIS). Fig. | illustrates the
points of needle insertion. A total of 5 injections were
made on each side, aimed at the L.1 to L5 segment
specific multifidus fascicles. Injections were bilateral
in almost every cadaver. The authors made unilateral
injections in one cadaver on the side because the other
side was for another purpose not compatible with the
present study. Dissection and paint identification was
done one day after the injections were made. Attempts
were made to identify and separate fibers of the multi-
fidus by their originating spinous process.

RESULTS

The number of injected dyes was counted
as "correct” if the paint was found in the correct
fasicles of multifidus and "missed" if found else-
where. If the injected paint was not found, it was
counted as "lost". Results are presented in Table 1.
The dye was not difficult to identify. Only 2 (1.4%) of
the 135 injected points were lost. 117 of the injected
paints were in the correct fasicles of the multifidus.
This was equal to 86 per cent precision. Because of
missed identification of the L4 spinous process to be
the L5 spinous process, the other 16 injections were
in multifidus fascicle originating from the L4 spinous
process. Each and every one of the dye injections
aimed at L5 segment specific multifidus were found
to be in the correct multifidus fascicles.

DISCUSSION
The present study confirms the high preci-
sion of placing the needle tip into the segment specific
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Points of needle Insertion. Point number 1 to 4 were 2.5 cm lateral and 1cm cephalad to the most caudal

palpable end of L2 to L4 spinous process respectively. Point number 5 was located 2.5 cm lateral to
the midpoint between both posterior iliac spines (PSIS). Needles were inserted 45 degree to the skin
surface pointing toward the midline until the needle contacted the lamina. Injections of the acrylic paint
were done after slight needle withdrawal.

part of the multifidus muscles, when following the
landmark proposed by Haig. Because the cadeveric
preservation process causes hardening of soft tissue
consistency, the spinous processes are much harder

to identify in cadavers than in living persons. If this
palpation error can be eliminated, 133 of 135 injec-
tions (98.5%) will be in the intended target. This, in
combination with finding that normal asymtomatic
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Table 1.

Precision of needle tip localization into the segment specific multifidus fibers.

Point of needle Myotomal Amount of paint % Amount of paint % Amount of %
insertion representation of in correct position in wrong position loss paint
the target
Multifidus fibers

Point 1 ) L1 22 81.5 4 14.8 1 37
Point 2 L2 23 852 4 14.8 0 0
Point 3 L3 22 81.5 4 14.8 1 37
Point 4 L4 23 85.2 4 14.8 0 0
Point 5 LS 27 100 0 0 0 0
Total 117 86.7 16 11.8 2 LS

persons have few, if any EMG abnormalities in the
paraspinal muscles(!1), suggested that this technic
may have a very high test specificity. Then, segment
specific paraspinal EMG should be the investigation
of choice when one wants to rule out lumbar radiculo-
pathy in questionable cases.

Further studies should aim to demonstrate
and improve the precision of "live" identification of
the lumbar spinous proceses by manual palpation.
Subsequently the "in vivo"” needle placement, espe-
cially to the problematic L4 originating multifidus
should be studied.

(Received for publication on November 2, 2002)
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