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ABSRTACT:

The management of thoracic disc herniation (TDH) has historically been prob-lematic, contradictory and techni-
cally demanding. We have modified the anterolateral extrapleural approach for the surgical treatment of TDH. The
employed approach is minimally invasive, implies the use of an endoscope and requires no fusion and bone drafting.
We used it for the treatment of 8 patients with symptomatic TDH. Postoperative results were favorable, and were
accessed using ASIA/IMSOP classification. Our results suggest that modified anterolateral extrapleural approach
(MALEA) may be a valuable option in the management of TDH.
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Introduction

The incidence of thoracic disc herniation (TDH) is being
estimated at around 1 in 1 million. TDH is associated with
significant morbidity and disability and its management has
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historically been prob-lematic and technically demanding
[1-9]. Although some authors have shown conservative
treatment of TDH to be effective, myelopathy is an absolute
indication for the surgical treatment [5, 9]. Nowadays the
standard surgical management of TDH is an anterolateral
transpleural approach [2] or thoracoscopy [9], both of
which, despite obvious advantages over posterolateral [1]
and lateral approaches [3], have certain limitations. In order
to excel our clinical results, we combined the advantages of
traditional anterolateral transpleural approach and thoraco-
scopy, yielding modified anterolateral extrapleural approach
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Fig.1. MRI of the thoracic spine and illustration of the MALEA.
a — Preoperative MRI shows massive centrolateral TDH at T6-7; b — postoperative MRI shows a channel created
by excision of the TDH, disc and vertebral bodies at T6-7; ¢ — illustration of the MALEA

(MALEA) for the surgical treatment of TDH. The employed
approach is minimally invasive, implies the use of an endo-
scope and requires no fusion and bone drafting.

Materials and methods

Twenty fresh cadaver sessions, attempting middle and
lower thoracic levels, were performed to determine micro-
surgical feasibility of the MALEA. Eight patients underwent
MALEA removal of TDH. The group was comprised of five
males and three females, ages 45—60. All patients had tho-
racic myelopathy presenting as walking difficulty, two had
bladder dysfunction. Seven patients had single THD at levels
ranged from T7 to T12, one had contiguous two-level TDH
at T5-6 and T6-7. During the operation 6 patients were re-
vealed with central or centrolateral location of herniation, 2
had lateral location.

The operation is performed with the patient under gen-eral
anesthesia. The procedure is accomplished without entrance
into the pleural cavity. The patient is placed in the lateral
position; the side to be placed facing up is dictated by the ab-
normality. The artery of Adamkiewicz, which enters on the left
side in 80% of cases, is a concern, but we believe we should
have access to the side of greater cord compression. An axillary
roll is placed, and the patient is positioned over the table break.
The skin incision begins from 3 cm lateral to the midline and
extends over the rib to the middle axillary line, for about 8-10
cm long. The skin incision is cephalad to the rib head to be
resected. The skin incision is then deepened through the subcuta
-neous tissues, latissimus dorsi, and serratus anterior mus-cles
and is retracted with self-retaining retractors. The fascia
immediately lateral to the erector spinae is divided along its
length, and the muscle is dissected off the rib anterior to it,
with the dissection proceeding medially to the transverse proc-
ess. The periosteum over the rib is incised along its exposed
length with cautery, stripped off the rib with elevators, and
transected later-ally. Medially, sharp dissection is required to
partially section the capsular ligament and to disarticulate the
rib head. Unlike traditional anterior approaches, costotransverse
ligament and transverse process is intentionally remained in-
tact, maintaining noninvasive pattern of the approach.
Neurovascular bundle under the rib is identified and followed
medially. By blunt dissection, the parietal pleura, is separated
from the ribs above and below and from the spinal column.
The operating microscope is now used. With a high-speed drill
the bony dissection is performed into the posterior 1 cm of the
vertebral body adjacent to the disk, and a thin shell of the poste-
rior cortex is kept intact to prevent epidural venous bleeding at

this stage. Pedicle is remained intact. We remove the posterior
one third of the disk and the posterior one third of the vertebral
body adjacent to the disk (Fig 1. a, b, ¢). Thus, adequate room
is created to allow inspection of the anterior face of the spinal
canal. The thin, bony shell of the posterior cortex is dis-
lodged anteriorly into the defect so created. The posterior
longitudinal ligament is then in-cised and displaced anteriorly,
both above and below the herniated disk. The endoscope is
now used. The herniated disk and epidural sequestrated frag-
ments are dislodged anteriorly and removed under control
of endoscope, and the decompression is completed. The opera-
tive site is thoroughly irrigated, and the chest wound is closed
in layers. Because the anterior and posterior columns remain
intact, the middle column has been removed in part, and the
spine is stable, fusion and bone grafting are not re-quired.
Early ambulation and intensive spirometry are encouraged.

Results

No operative or postoperative complications were en-
countered with MALEA. Patients were evaluated with post-
operative computed tomography and magnetic resonance
imaging, which demonstrated the extent of the exposure and
complete removal of TDH. Postoperative results were favor-
able, with a follow-up of 3 years and were accessed using
ASIA/IMSOP classification. ASIA scores improved in all
patients who had motor or sensory findings.

Discussion

Treatment of TDH includes both operative and nonop-
erative options. Surgical indications include progressive mye-
lopa-thy, paralysis, or intractable pain that is refractory to
nonoperative measures. The thoracic spine has several
unique characteristics that create poten-tial risks during sur-
gical manipulation. Despite the relatively small spinal cord
size, the ratio of spinal cord to spinal canal is larger in the
thoracic spine than in other areas. Additionally, the blood
supply is more variable here with a particularly vulnerable
region between T4 and T9, the wa-tershed zone. It has been
demonstrated that lesions impacting on the spinal cord cre-
ate compressive forces that are greatest at the point of con-
tact and rapidly diminish with distance from the site of con-
tact. These forces are zero at the opposite surface [2-6, 9].
Additionally, the forces result in axial tensions that are great-
est on the surface opposite the site of compression. A re-
duction in these forces and tensions occurs only by direct
removal of the lesion [9]. This is responsible for the poor re-
sults seen with laminectomy in the management of TDH
and the reason for surgeons to adopt alternative surgical
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approaches [1-4]. In 1958, Crafoord, used a modification of the

lateral rhachotomy approach for a TDH [4]. Hulme, in 1960, 2.

utilized a lateral modified costotransversectomy [6]. In 1969,
Perot and Munro reported using the transthoracic approach

for disc excision [8]. In 1984, Maiman and Larson reported 3.

using the lateral extracavitary approach on 23 patients with
TDH [7]. Since 1969, the thoracotomy approach has been

used with greater frequency, until the early 1990s, when 4.

development of thoracoscopy for spinal surgery has provided
new perspectives for the operative treatment of TDH [5].
MALEA has the several advantages over conventional

approaches and thoracoscopy: 1) TDH frequently extrudes 5.

into the central area of the spinal canal, where the con-
ventional posterior or transpedicular ap-proaches may not allow
sufficient decompression. 2) It provides sufficient exposure to

perform an extensive decompression of the spinal cord on the 6.

multiple levels, and the use of endoscope gives additional
safety and visualization to the procedure. 3) Discectomy is

performed with minimal osteoligamentous resection, anterior 7.

and posterior columns remained intact, and the spine remained
stable, fusion, bone grafting or spinal instrumentation are

not re-quired. 4) Microsurgical extrapleural approach elimi- 8.

nates the risk of postoperative pulmonary complications and
injury to intercostal nerves, significantly reducing morbidity.

MALEA for the surgical treatment of TDH can provide 9.

satisfactory results without major complications and should
be considered by surgeons experienced with both the con-
ventional transthoracic approach as well as minimally inva-
sive thoracoscopic surgery.
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ABCTPAKT:

Cpeou Helpoxupyp2o8 Hem eOUH020 MHEHUs O 8b100pe ONMUMATLHO20 XUPYPSULECKO20 8Meulamenbcmea 0s
JIeUeHUsL 2PbIdHC PYOHBIX MENHCNO360HKOBbIX OUCKO8, OOHAKO 6Ce OMMeuaiom mexHuuecKue mpyo-HOCmu OAHHbIX
onepamugHvIx emewamenscms. Mot moouguyuposanu nepedHeboK08ol IKCMPANIe8paNbHbIll 00CHYN K 2DYOHOMY
Omoeny NO360HOUHUKA, COeNd8 €20 MUHUUHBAZUBHbIM, He MpPeOyiouwuM KOpRopooe3d U UCNOIb3084aU SHOOCKON O/is
JyHulel 6U3yaIu3ayul u 6e30nacHOCmU MEHHUHZOPAOUKYIONU3A, NPUMEHUB e20 Npu JedeHuu 8 nayuenmos ¢ epoloca-
MU 2PYOHBIX MEICNO360HKOBBIX OUCKOB. Y 8Cex nayuenmos, nocie onepamueHo20 eyeHus Noy4eHsl Xopoulue pe3yib-
mamal, ¢ pecpeccom He8POIOSUYECKOU CUMNMOMAamuKu, oyenusaswetics no wikaie ASIA/IMSOP. Mvi cuumaem, umo
MOOUpUYUPOBAHHLIL NepPeOHebOK0BON IKCMPANNespalbHblll 00Cmyn Mmodicem Oblmb YeHHOU albmepHamueoll Os
XUPYP2UHECKO20 JIeHEHUsL SPIHC SPYOHBIX MEHCHO3BOHKOBBIX OUCKOB.
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