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Trans-spinal Ganglionectomy for Relief of Intercostal Pain*
FRANK P. SMITH, M.D.
Division of Neurological Surgery, The University oJ Rochester Medical Center, Rochester, New York

NY approach to the surgical relief of
pain must be oriented to the prob. lems of understanding pain itself,
particularly in relation to its organic and
psychological variables. Even from the organic standpoint, this understanding is difficult inasmuch as the role of the somatic and
visceral systems in relaying stimuli is not
clearly defined because of associated neuroanatomical and neurophysiological complexities. The purpose of this paper is to relate
our experiences with surgical treatment of
one type of pain problem, the burning segmental thoracic discomfort termed "intercostal causalgia." The 10 cases described, except for one, have had pain following either
thoracotomy or thoracic herpes zoster.
The first such patient in our series was a
66-year-old woman referred to us after thoracotomy because of diffuse pain in the chest
wall associated with extension of pulmonary
cancer. We performed a high cervical cordotomy, which relieved the diffuse pain by
producing loss of pain perception up to the
acromial level. However, the patient soon
began complaining of burning pain and hypersensitivity to light touch in the segment of
the thoracotomy scar. We sought an approach for interrupting the pathways relaying this segmental causalgia, since it was not
possible to perform a classical transthoracic
approach for sympathectomy of the intercostal segments concerned with her pain because of the carcinoma invading the pleural
surface of the chest wall.

Surgical Procedure
The trans-spinal procedure (Fig. 1) was
designed to sever neural fibers between the
intercostal segment and the sympathetic
chain. This consisted of lateral thoracic laminotomy with rhizotomy through the dural
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cuff proximal to the ganglion, unroofing of
the intervertebral foramen, and lysis of the
rami communicantes at the pleural margin of
the pulmonary cavity, followed by section of
the intercostal nerve distal to its bifurcation
into dorsal and ventral branches. Section of
the intercostal nerve distal to its bifurcation
insured lysis of all of the rami communicantes. This same procedure was performed
one level above and one level below the intercostal nerve involved in the pain syndrome (Fig. 2).
If there was some question about the
exact level, the procedure was extended one
additional level above the suspected segment. Silver clips were applied to the dural
cuff and distal nerve end at each intercostal
segment for postoperative x-ray identification of the levels treated.
The operation is performed with the patient lying in the prone position, and the surgical exposure is made to allow lateral laminotomy at multiple levels. When the lateral
edge of the dura has been exposed, one
searches for the cuff of the spinal nerve to
determine the extent of the additional laminary resection necessary. The position of the
nerve may vary from one space to another.
In unroofing the intervertebral foramen for
full exposure of the spinal nerve ganglion,
one should carefully note the edges of the
bony surface to avoid avulsion of the ganglion with curette or other surgical instrument. As the margin of the pulmonary cavity
is approached, one can readily note the rami
communicantes, which are easily avulsed
with a nerve hook. Excessive traction on the
intercostal nerve may cause bleeding from
intercostal vessels, but hemostasis is easily
obtained with electrocoagulation. Application of a silver clip to the ventral division of
the intercostal nerve is recommended before
it is severed. Gelfoam is laid over the small
exposed area of the pulmonary cavity. Perforation of the pleura has not occurred at
any of the levels exposed in any of the cases
treated.
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Fro. 1. A. Interlaminary exposure of lateral dura and spinal nerve ganglion at multiple thoracic
levels. B. Silver clip is applied as shown and spinal nerve sectioned proximal to the ganglion. As the
ganglion is elevated, the rami communicantes are avulsed with the nerve hook.
Results
The success of our first case inspired us to
treat other cases suffering from intractable
causalgic pain similarly. A summary of 10
cases treated in this manner is given in Table
1. Seven had post-thoracotomy pain, one
had involvement of the chest wall by bronchogenic malignancy without thoracotomy,
and two had post-herpetic causalgia.
In reviewing the results of ganglionectomy
in these cases, it is interesting to note that
one patient (Case 8) who had had rightsided thoracotomy for mitral commissurotomy in 1964, had no relief from causalgic
pain following the first right-sided ganglionectomy at T 5 - 7 in March, 1967. She
stood out as a glaring failure in a series
where the other cases had been relieved.
Later the thoracic surgeon mentioned that
thoracotomy had actually been at the fourth
intercostal space, which was higher than we
had assumed because of the curvilinear incision below the breast margin. When we performed a second ganglionectomy at T 3 - 4 in
November, 1968, the patient obtained relief
from her causalgic pain.
Of the two patients having malignant lung

tumor, the first case remained free of causalgia until she died 13 months after neuroganglionectomy. The other tumor patient was
relieved of his pain and had an uneventful
course for 2 weeks postoperatively without
requiring morphine sulfate, which had been
necessary at frequent intervals preoperatively. At the time when arrangements were
being made for discharge, he developed
bronchopneumonia associated with his pulmonary neoplasm and died following aspiration of gastric contents 3 weeks after ganglionectomy. There has been no mortality nor
significant complication related to the surgical procedure itself in the other cases.
Discussion
Inasmuch as relief of disabling pain is a
relative matter, there were no simple criteria
for evaluating relief of pain. All of our 10
cases have gained relief although not from
all symptoms. One of the most uniformly accepted standards of evaluation is withdrawal
from drugs. None of the surviving patients is
on narcotics, although tranquilizers and various forms of analgesics were still used by
patients constitutionally oriented to develop

