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Herniated nucleus pulposus of the thoracic spine:

treated by anterior trans-thoracic diskectomy
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Objective ¢ To study the result of anterior trans-thoracic diskectomy and
costotransversectomy.
Setting * University Hospital Spine Institute, Department of Orthopaedic

Surgery, Cleveland, Ohio, U.S.A.

Design ! Retrospective, descriptive study.

Material & Method : During 1972-1998, seventy-one patients with symptomatic thoracic
disc herniation were collected, 50 patients were treated via a trans-
thoracic approach and 21 patients by costotransversectomy.
Patients’ pre-operative and post-operative status were evaluated for
neurological status, pain and function.

Result ¢ Follow-ups ranged from 24-121 months, with a minimum follow-up of
24 months. 50 patients were treated via a trans-thoracic approach;
43 patients had an excellent or good result; seven fair and no poor
result. By costotransversectomy, there were eight excellent or good,
ten fair and three poor results. Two patients had transient paraplegia
secondary to interoperative placement of an intercostal block. Two
patients had persistent dysesthetic pain post-thoracotomy attributed

fo intercostal neuralgia.

* Department of Orthopaedics Surgery, Faculty of Medicine, Chulalongkom University
** The University Hospitals Spine Institute, Case-Western Reserve University, Department of Orthopaedic Surgery
Cleveland, Ohio, U.S.A.
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Conclusion : The authors recommena anterior trans-thoracic diskectomy for
thoracic herniated discs due to the improved visualization of the disc
fragment in comparison to costotransversectomy, and the improved
ability to mobilize the fragment with less manipulation of the spinal

cord.
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Symptomatic thoracic disc herniations are
much less frequent than in the cervical or lumbar spine.
While the incidence of symptomatic thoracic hernia-
tions has been estimated at one per million population
per year,"” those surgically herniations are 1.5 -4 %
of all disc surgeries. ™" While imaging capabilities
have dramatically improved the ability to diagnose
structural disc disease in all areas of the spine,
determination of which lesions are clinically significant
remains a challenging problem.®®*"" This is especially
true to thoracic disc herniations due to the wide-
ranging symptoms associated with the lesions.

As diagnostic ability progresses, surgical
treatment for patients with severe persistent
symptoms also improves. Early experience with
laminectomy produced significant number of patients
with persistent symptoms or worsened neurological
deficits, due to difficulties in removing adequate disc
material without significant manipulation of the spinal
cord."™*"*" More recent techniques of anterior trans-
thoracic decompression and posterolateral (costo-
transversectomy, extra-cavitary or trans-pedicular)
approaches have improved upon these results and
reduced neurological complications, #8722

In ourinitial report of nineteen patients, eleven
were treated via costotransversectomy and eight via
an anterior trans-thoracic approach. Since then, the
senior author has almost exclusively treated patients
using the trans-thoracic approach." This report
updates our initial report and describes our experience
with a significantly larger group of patients treated

via a thoracotomy and trans-thoracic diskectomy.

Methods

A retrospective review of the records and
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radiographs of all patients treated for thoracic disc
herniation at Case-Western Reserve University
Hospitals by the senior author (H.H.B.) from 1972
through 1998 was performed. Of a total of 100 patients
treated, there were 71 cases that were available for a
minimum of two-year follow-up.

Date recorded from the chart included the

~ Jevel(s) of the thoracic herniation, and a history of a

prior incident of trauma was also recorded. Prior
surgical treatment for the patients complaints, whether
of the spine or other locations was noted. Concurrent
conditions such as Scheurmann’s kyphosis or
neurological diagnoses such as multiple sclerosis or
amyotrophic lateral sclerosis were also noted.
Patients’ pre-operative and post-operative
status were evaluated for neurological status, pain
and function. All living patients were contacted and
requested to return for follow up. Neurclogical status
included lower extremity motor strength, reflexes, and
sensation as well as bowel and bladder function.
Ambulatory status was graded according to the
Eismont classification (Table 1).?? Pain was evaluated
for duration, location and intensity, as well as effect
on function. Outcomes were graded as excellent,
good, fair or poor, according to the same criteria in

our previous report (Table 2).

Table 1. Location of pain.

Back 41 57.7 %
Chest 33 46.5 %
Leg 31 43.7 %
Buttock 8 113 %
Neck 1.4%
Shoulder 1 1.4%
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Table 2. Initial presenting symptoms.

Pain 65 91.5%
Weakness 32 451 %
Numbness 21 29.6 %
Gait Disturbance 20 282 %
Spasticity 20 28.2 %
Bowel / Bladder Dysfunction 18 25.4 %

The used surgical approach, whether a
costo-transversectomy or an anterior trans-thoracic
diskectomy, was recorded. The technique used for
the trans-thoracic diskectomies has been previously

described.™

Results

A total of 71 patients underwent surgical
treatment of 80 herniated thoracic discs. However,
from 24 months to 121 months with average follow-up
of 89 months. There were 40 women and 31 men; their
age ranged from 24-91 years (average 47 years). The
level of protrusion was mostly in the lower thoracic
region (T6-T12) with the peak at T8-9 and T11-12.
Multiple level involvement occurred in 19 patients, with
three-level involvement in three patients and two-level
in 15 patients. Significant antecedent trauma was
reported by 30 patients (42.3 %).

Pain was the most common presenting
symptom, reported by 65 patients (91.5 %). The

pattérns of pain reported included the back, chest

and leg (Table 1). The other common symptoms were "

weakness, numbness, bowel and bladder dysfunction
as shown in Table 2.
The duration of symptoms before presentation

varied from 2-24 months with an average of 38.5
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months. Four patients had prior surgery for thoracic
disc hemiation, two via thoracic laminectomy and two
via costo-transversectomy. All of them had suffered
a deterioration of their pre-operative neurological
status. Three patients had previously undergone
cardiac catheterization to exclude myocardial
ischemia due to their complaints of chest pain. One
patient had a cholecystectomy,a hysterectomy and
an appendectomy without improvement of the
symptoms.

32 patients presented with weakness of lower
extremity, 11 in Eismont Class B and 21 in Class C.
Diminished sensation to pinprick was noted in 21
patients. Twelve of them had bilateral paresthesias
of the lower extremities; and nine had unilateral
symptoms. Only two patients demonstrated impair-
ment of proprioceptive and vibrational sense in their
lower extremities.

Results of treatment were classified by the
subjective relief of pain, the objective recovery of
muscle power and the resolution of other symptoms.
According to this classification, 31 patients with
transthoracic approach had an excellent result, 12
good, 7 fair and no poor result. Eventually, the average
recovery of the motor strengths in transthoracic
group improved grade 3.55 to grade 4.83. By
costotransversectomy, there were 5 excellent, 3 good,
10 fair and 3 poor results. The motor strengths in
costotransversectomy group improved from 3.63 to
4 .13 including 3 cases which had poor results and
each had more weakness postoperatively. The results
of the transthoracic group is better than the
costotransversectomy group significantly (P < 0.05)
Table 3. We had one patient with calcified hard disc

who underwent transthoracic discectomy at level
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T8-9 which was found to be absence of dura at the
disc protrusion site. We had repaired the dural defect
with myofascial patches and filling with fibrin glue,
followed by the lumbar drainage and bed rest. The
patient was fine and discharged from the hospital on

the eighth postoperative day.

Table 3. Eismont's classification of the results following

transthoracic and costotransversectomy.

Excellent Good Fair Poor

Transthoracic 31 12 7 0
Costotransversectomy 5 3 10 3
*P=0.00014

Complications

There were two transient paraplegias, 3
paraparesis and 1 intercostal neuralgia for our
complications; 2 patients with transient paraplegia
were secondary from intraoperative intercostal nerve
blocks after transthoracic discectomy. However, both
df them recovered completely; three patients with
postoperative paraparesis were operated by
costotransversectomy; 2 of them gradually improved
to almost normal motor strength and persisted Grade
2 of motor weakness in one.

Two patients underwent transthoracic
discectomies and had persistent burning dysesthetic
pain at the operative area which were diagnosed as
the intercostal neuralgia. Both of them were operated
on before 1984. We had changed the closure technique
for thoracotomy by suturing through the holes made
on the adjacent ribs before fascial closure. Eventually,
we have not found any dysesthetic chest pain following

this closure technigue.
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Discussion

Thoracic disc herniations can be associated
with a variety of initial complaints. Local pain can be
reported in the back, abdomen, or chest wall and
radiating; often non-dermatomal lower extremity pain
or numbness occurs as well. Weakness and spasticity

(1415182324 associated with gait

of the lower extremities
or bowel and bladder dysfunction may also occur.

The array of the attributed local and radiating
pain symptoms often resuits in lengthy delays in
diagnosis. Patients may present with histories of prior
treatments for such disorders as gall bladder, renal
or cardiac disease, endometriosis, and lumbar disc
disease."*'® The patients in the present series
demonstrated this same variety of initial complaints,
as well as prior diagnosis and treatment (Table 1 and 2).

The frequent occurrence of thoracic disc
hemiations in asymptomatic patients requires careful
correlation of clinical complaints as well as a
significant duration and severity of symptoms to
warrant surgical intervention."” Given this high
incidence of asymptomatic herniations, patients with
myelopathic symptoms should be evaluated for the
possibility of a systemic cause of upper motor neuron
weakness, such as muitiple sclerosis or amyotrophic
lateral sclerosis which may concomitantly occur with
a thoracic disc herniation and clearly would lead to a
poor neurological outcome. 62"

Most of our patients did not undergo
arthrodesis. We believe that the stiffness of the
thoracic spine is due to the associated rib cage and
the small amount of bone and disc removed does not
produce instability. We recommend arthrodesis
whenever an excessive amount of bone is resected,

as well as in cases with Scheuermann’s disease or

previous thoracic laminectomy at the same level.
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Figure 2. Computed tomography scan of the extent

of the disc and bony resection after the

anterior transthoracic diskectomy.

Surgical Approach

The primary criteria for determination of a
successful outcome in patients with herniated thoracic
discs are recovery of pre-operative neurological
deficits, relief of pain and avoidance of intra-operative
spinal cord injury. A number of series have now
demonstrated good operative results with the anterior

transthoracic surgical approach. These include the
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senior author's previous report, as well as those of
Currier et al., and Otani et al. No patients in these
reports suffered any neurological worsening due to
intra-operative complications, and this has remained
true to the current series of patients.

Several authors have published recent
results from transpedicular or costotransversectomy
approaches.?"? While these results appear
encouraging, the authors do not have comparative
experience with anterior diskectomy. In addition, the
series of Simpson et al. included a significantly higher
percentage of patients with para-central or lateral disc
herniations than the current series.

Russell (1989) compared their results of
costotransversectomy with transthoracic diskectomy.
Of 40 patients, 35 were neurologically improved
following transthoracic diskectomy, compared to nine
of twelve following costotransversectomy. Three
patients were initially neurologically worsened
following transthoracic diskectomy, although the
details of these patients were not given. They
concluded that transthoracic decompression offered
the best results with respect to neurological recovery,
particularly for central herniations.

In our series, costotransversectomy had three
cases of poor results, contrary to the transthoracic
approach for which we had a much more favorable
results. Most of the fair results in transthoracic
diskectomy had a delayed diagnosis and long duration
of symptoms. Two patients with fair results had MRI
follow-up which demonstrated atrophy of the spinal
cord at the corresponding levels.

Concerns expressed regarding the potential
morbidity from the transthoracic approach have

included injury to the intercostal neurovascular
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bundles, vascular injury of the great vessels, injury
to the artery of Adamkiewicz, and pulmonary
complications. In this series, we found only 2 cases
of persistent intercostal neuralgia associated
with thoracotomy. None of the other mentioned
complications occurred in our series. We consider the
recovery time in these patients quite reasonable, with
their average hospital stay of 9.9 days, in larger part
due to the extended stays which were formerly routine.
Our current patients averagely spent four to five days
in hospital. Case reports of thoracoscopic anterior
diskectomy have recently appeared.”®?” While this
approach may prove to be safe and effective, it should
still be considered experimental. Adequate training
in thoracoscopic technique, including animal and
cadaveric practices, must be obtained prior to
considering its use in a clinical setting. It must be
remembered that the goal of these procedures is a
through and safe decompression of the spinal cord.
Given the severity of potential complications, technical
improvements aimed primarily at reducing post-
operative pain and length of recovery must be proven
safe in significant numbers of patients before it
becomes a widespread adoption.

Since 1985, the senior author has exclusively
used the anterior transthoracic approach because it
allowed a superior visualization of the spinal cord.
We have continued to be satisfied with the results of
this procedure with respect to neurological recovery
and pain relief. No further patient has developed a
post-operative neurological deterioration since 1985,
While post-operative recovery may be slightly longer
with this approach, we believe the improved exposure
and consequent increased safety and completeness

of the diskectomy warrant its continued use. While

Chula Med J

costo-transversectomy or transpedicular approaches
can be effective, we wound limit their use to lateral

herniations.
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