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Short report

Limited myelotomy for the treatment of intractable
cancer pain
PHILIP L GILDENBERG, RICHARD M HIRSHBERG

From The University of Texas Medical School at Houston, and the Division ofNeurosurgery, St Joseph
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SUMMARY In midline myelotomy a small mechanical or radiofrequency lesion was made at the
centre of the spinal cord at a single segment at the thoracolumbar junction or at C1. This
procedure was used for the management of cancer pain in 20 patients, in four of whom it was
combined with unilateral cordotomy. Of 14 patients with myelotomy alone at the thoracolumbar
junction 10 (71.5%) had satisfactory relief of pain, with no complications or untoward side-
effects.

A new procedure is described, in which midline
myelotomy is limited to a single segment for the
treatment of midline pelvic pain from cancer.
Both lateral spinothalamic tractotomy and com-

missural myelotomyl-5 are accepted techniques for
the treatment of intractable pain, particularly after
malignancy. However, cordotomy has proved to be
disappointing for pelvic or midline pain, and pain
may return even after initial good relief. Classical
commissural myelotomy involves a relatively exten-
sive spinal cord section and may be followed by
impairment of function of the lower extremities for
several weeks.' 24 It has been reported that pain
relief often exceeds the amount of analgesia pro-
duced after commissural myelotomy.' 2 45
Both the recurrence of pain after cordotomy, even

with excellent analgesia, and the relief of pain with-
out analgesia in myelotomy suggest the existence of
a spinal cord pathway in addition to the lateral
spinothalamic tract.36 These observations led to the
hypothesis that such a pathway ascends near the
central canal of the spinal cord.3611

Method

Limited surgical lesions were made in the centre of the
cord at the thoracolumbar junction to interrupt that
hypothetical pathway for the treatment of intractable pain
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in patients with pelvic malignancy under general anaes-
thesia with the patient in the prone position. A T9 or TXo
laminectomy was performed, in order to expose the spinal
cord at approximately the thoracolumbar junction. The
5 mm segment of the midline of the spinal cord with the
least overlying vasculature was selected through the
operating microscope. A small midline incision was made
in the pia, and, with a blunt microdissector, the midline of
the spinal cord was gently dissected for a length of 5 to
7 mm to a depth of 6 mm (fig). Ordinarily, the pial fold of
the anterior median fissure could be palpated and the dis-
sector was moved to and fro repeatedly at that depth.

Fig The dissector is inserted through the midline ofthe
spinal cord so that a mechanical lesion is made around the
area ofthe central canal.
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Limited myelotomy for the treatment of intractable cancer pain

Table Procedures and results in 20 patients

Excellent Good Fair Poor

12 patients mechanical
limited myelotomy 5 3 2 2

2 radiofrequency
limited myelotomy 1 1

14 limited myelotomy 6 4 2 2

2 upper cervical
myelotomy 1 1

* 4 myelotomy plus
cordotomy 2 1 1

*Two patients had postoperative leg weakness.

Results

Twenty patients had limited myelotomies using var-
ious types of procedures. In 12 patients, the lesion
was made mechanically with a microprobe. Two
patients had an identical procedure, except the
lesion was made with a radiofrequency current
rather than mechanically with a percutaneous cervi-
cal cordotomy electrode.
Four patients had myelotomy for pelvic pain plus

unilateral cordotomy for hip pain secondary to de-
structive bony metastases, the type of hip pain which
classically responds well to cordotomy. Two patients
had a limited myelotomy at the C, level, with
mechanical lesions similar to the radiofrequency
lesions produced stereotactically by Hitchcock67 and
Schvartz3 " for pulmonary carcinoma with chest and
arm pain.

Results were considered excellent if virtually no
pain remained, and good if the patient had
significant improvement and no longer required nar-
cotics stronger than codeine, but still had some
remaining pain. Patients were classified as fair if
they reported improvement, but not enough either
to increase activity or decrease medications, and
were classified as poor if there was no change in
their pain. No patient became worse. Patients were
followed until death 2 to 13 months after
myelotomy, or 6 months to 2 years in survivors.
(table).

Of the 12 patients who had the classical mechani-
cal limited myelotomy, eight had satisfactory results,
five being excellent and three with mild residual
pain. Two patients had no pain relief at all and two
had only slight relief. Those patients who had relief
of pain maintained that relief throughout the dura-
tion of follow-up, although several had pain from
new metastases higher in the body.
The two patients who had radiofrequency lesions

at the lumbosacral junction of the spinal cord had
satisfactory pain relief, one with no residual pain
and the other with considerable improvement of
pain. There was no demonstrable sensory loss, no

weakness, and no loss of sphincter control.
Of the four patients who underwent myelotomy

combined with cordotomy, two had good relief of
pain, one fair, and one had no pain relief at all.
Unfortunately, one of the patients with a good result
and one of the patients with a fair result had
significant weakness of the leg ipsilateral to the cor-
dotomy, which would not have been anticipated
with either myelotomy or cordotomy alone, and this
has discouraged us from performing any more such
combined lesions at a single operation.
Of the two patients with mechanical lesions at the

C, level, one had good relief of pain, but a later
recurrence of pain, and the other had only slight
improvement.

Discussion

Classical lumbosacral commissural myelotomy is
designed to interrupt the lateral spinothalamic fibres
as they decussate in the midline by separating the
spinal cord longitudinally in the midline, following
which one would anticipate a loss of pain sensation
in the involved segments. This procedure was first
performed by Amour'2 and has had sporadic popu-
larity since then.' 24 13-16 It has been made safer and
more reliable by the use of the operating micro-
scope, which has prompted some recent resurgence
in its use.' 2 After operation, however, many of these
patients experience paraesthesias and change of
body consciousness in the lower body, as well as loss
of proprioception in the lower extremities, which
makes walking difficult. Fortunately, these symp-
toms generally disappear within two to three weeks,
when the patient may be pain-free and symptom-
free.

Several authors have indicated in their enthusias-
tic support of this procedure that the patient's relief
of pain often exceeds the amount of analgesia,'24 5
which has led to the consideration that there may be
a coincidental interruption of an ascending pathway
by the midline lesion. Of particular interest is a
report by Wertheimer and Lecuire,5 who made a
midline incision only 4 mm deep at the fourth
to sixth thoracic vertebral levels. They
reported a 65% success rate, and usually noted pre-
servation of pain and temperature sensation. At
necropsy there was preservation of the lateral
spinothalamic tract, although they continued to
attribute their result to interruption of the commis-
sure.

Hitchcock6-8 and Schvartz3 "'° concluded that an
extralemniscal pathway lies in the centre of the cord
at the cervicomedullary junction, and they produce
stereotactic lesions in that area for treatment of pain
throughout the body.368 10 Schvartz'° suggested
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that this previously undescribed pathway ascends
throughout the centre of the cord, and it is probably
continuous with the medullary pathway described by
Collins and Randt.'6 17

Similar considerations have led another surgeon
to perform the operation of Hitchcock and Schvartz
by open cervical mytlotomy at the C, level (King,
JS: personal communication, 1979). He had 10
patients in his series, with a 65% success rate, two in
collaboration with one of us (PLG). Another group
has been making limited radiofrequency lesions at
various thoracic levels with results similar to ours.'5
The precise location and nature of this hypotheti-

cal pathway has not yet been determined by anatom-
ical techniques, probably because it consists of many
diffuse multisynaptic fibres. It is possible that the
pathway under question ascends in the most anterior
portion of the dorsal columns, where there is a dense
bundle of fibres forming a compact bundle. It is
likely that this extralemniscal pathway is the same
that ascends in the vicinity of the central canal at
midbrain levels.'8-20

Sourek4 presents another possible explanation for
the effectiveness of myelotomy in relieving pain,
even in the absence of analgesia. He notes that there
is invariably minimal damage to the dorsal funiculi
in addition to the damage to the decussating
spinothalamic tract fibres, and hypothesises that this
combined lesion to two phylogenetically and func-
tionally different fibre systems may distort the nor-
mal time and space pattern of impulses in order to
eliminate the perception of the pathological pain.

The authors are grateful to Drs John S Stehlin, P de
Ipolyi and P Greef of St Joseph Hospital, and Drs
Lester L Hoaglin, Jr, Barthel Barlogie, and Harry
Price of Hermann Hospital, for referral of these
patients.
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