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Thoracic disc herniation is a relatively uncommon spinal condition that can cause severe

functional disability. Unfortunately, there is no characteristic clinical presentation. Signs

and symptoms can vary from obscure thoracic or abdominal pain to bowel/bladder dys-

function with severe myelopathy. However, magnetic resonance imaging (MRI) has revolu-

tionized the detection and diagnosis of this problem. Because the natural history of the dis-

ease is also not well defined, indications for surgery—as well as the type of surgery that is

optimal—are controversial. Surgical treatment is indicated for patients with frank myelop-

athy or severe radiculopathy, but the role of surgery for axial pain is still controversial. The

optimal method of decompression is another topic for which a consensus has not been

reached. There are several approaches to decompression, each with its own advantages 

and disadvantages. This chapter focuses on the general aspects of thoracic disc disease and 

treatment options, with an emphasis on a novel mini-incision, anterolateral, transthoracic,

transpleural approach. 

INCIDENCE
Thoracic disc disease is a rare affliction, with an incidence of one case per million per year.1

However, the incidence and prevalence of thoracic disc disease complicated by radiculopa-

thy and/or myelopathy are unknown. Asymptomatic thoracic disc herniation may exist in

up to 15% to 37% of the population in the United States.2,3 Thoracic disc herniation is re-

sponsible for the symptoms in 0.2% of patients with back pain.4 Surgery for thoracic disc

herniation composes 0.15% to 1.8% of surgeries performed for all disc herniations.5,6
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ETIOLOGIC FACTORS AND PATHOGENESIS
In most cases, thoracic disc disease is a consequence of a degenerative process with or with-

out coincident trauma. This observation is supported by the fact that most thoracic disc

herniations are found in the lower thoracic spine, where degenerative changes are more

prevalent.7-9 Seventy-five percent of thoracic disc herniations occur below T8, and the most

commonly affected level is T11-12.10 This is attributed to the relative increased mobility of

the lower thoracic spine and the relative weakness of the posterior longitudinal ligament in

that area. 

The thoracic spine and spinal cord have several unique features that make them vulnerable

to injury.11 The development of clinical symptoms is attributed to local vascular compro-

mise leading to spinal cord dysfunction.4,12,13 Doppman and Girton14 demonstrated in an

experimental animal model that neurologic deficits can recover—even in the presence of

spinal cord distortion—if normal circulation is restored, whereas deficits usually persist if

normal hemodynamics cannot be restored. These experimental results are supported by

clinical observations that demonstrate both the persistence of neurologic deficits at several

levels above the affected site and the lack of functional recovery even after an adequate de-

compression.4,12,15

Several anatomic structures and relationships predispose the thoracic spinal cord to ante-

rior compression. The thoracic spine is normally kyphotic, and the spinal cord runs close to

the posterior aspect of the vertebral bodies. Additionally, the dentate ligaments tether the

spinal cord—limiting the cord’s ability to drift away from anterior impingement.16 The ra-

tio of the spinal cord diameter to canal diameter is higher in the thoracic spine than in the

cervical and lumbar areas, leaving less room for the spinal cord in case of stenosis.11 Finally,

the thoracic spinal cord is vulnerable to ischemic injury because of the presence of an

anatomic area of poor blood supply called the watershed zone.17 Unlike cervical and lumbar

disc herniations, thoracic disc herniations are more frequently centrally located and are

more likely to calcify.18 They may be adherent to—and may even erode through—the dural

sac over time. These characteristics of the thoracic spine and spinal cord are important for

understanding the pathophysiology and treatment approaches for symptomatic thoracic

disc disease.

NATURAL HISTORY
There is limited information on the natural history of thoracic disc disease. Wood et al6

studied 20 asymptomatic patients with thoracic disc disease and reported that after 26

months of follow-up, all patients remained asymptomatic. In addition, 35 of the 48 disc

Part II � Surgical Techniques and Clinical Applications
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herniations did not demonstrate any measurable change in size at the final follow-up.

Brown et al20 reviewed 55 patients who presented with symptomatic protrusions. Of these

patients, 73% (40) were treated conservatively; 77% of those who were treated conserva-

tively returned to their previous level of activity.  Limited studies have concluded that pa-

tients with both axial pain and radiculopathy often respond to conservative treatment.

Natural history also differs among patients depending on symptoms. Patients with lower

extremity symptoms tend to progress—the initial complaint of lower extremity pain is of-

ten followed by sensory disturbances, sphincter dysfunction, and myelopathy.20,21 Rapid de-

velopment of myelopathy is more common in younger patients who have a history of

trauma. In the middle-aged population with degenerative disc disease and no significant

trauma, the development of myelopathy occurs at a significantly slower pace.12 Sponta-

neous recovery is not expected in patients with frank myelopathy, and surgical decompres-

sion is usually recommended.

CLINICAL PRESENTATION
Thoracic disc herniation affects males and females equally and occurs more commonly dur-

ing the third, fourth, and fifth decades of life.4,12,22-25 Clinical presentation varies depending

on the location and severity of the herniation. There is a wide variety of clinical presenta-

tions; back pain is usually the most common initial presentation, often described as a

“burning” or “shooting” sensation that can be intermittent or constant.26,27 Patients usually

describe a pain that “bores right through the chest” or a band-like pain that radiates

through the chest wall or flank. Depending on the neurologic level of involvement, patients

may experience flank, abdominal, or groin pain. Because of this wide variation in the pain

pattern, it is not uncommon for patients to be misdiagnosed with gallbladder disease, gas-

tritis, and renal calculi.25,27-31 Arce and Dohrmann,10 in their review of the literature, re-

ported that of 179 patients, 57% reported pain, 24% reported sensory disturbance, 17% re-

ported motor weakness, and 2% described sphincter dysfunction. Most patients have signs

and symptoms of cord compression at initial presentation.

Progression of spinal cord compression can result in bowel and bladder dysfunction, gait

disturbance, variable sensory and/or motor dysfunction in the lower extremities, and para-

plegia. Lesions between T11 and L1 can compress the conus medullaris and the cauda

equina, resulting in lower extremity radiculopathy and sphincter disturbance. Patients who

have compression above the conus medullaris usually present with long-tract signs such as

gait disturbance, weakness, spasticity, and/or bowel and bladder dysfunction (retention, fre-

quency, incomplete evacuation, or incontinence). Patients who have thoracic disc disease

should have normal upper extremity function. If there are neurologic symptoms in the up-

per extremities, one should search for coexisting cervical stenosis, cranial pathology, or a

systemic neurologic disease process.



242

DIAGNOSIS
Evaluating thoracic disc herniation includes correlating the patient’s symptoms with a de-

tailed neurologic evaluation and a neuroradiologic evaluation. If a patient has long-tract

signs and upper extremity involvement, the cervical spine should be examined to rule out

cervical cord compression. In the absence of myelopathy, it is easy to overlook thoracic

pathology and blame the often coexisting lumbar degenerative process for the patient’s

symptoms. Allowing patients to localize their back pain may help the clinician to reach the

correct diagnosis.

MRI is becoming the gold standard for confirming diagnoses and localizing pathology in pa-

tients suspected to have thoracic disc disease (Fig. 20-1, A). It can help to differentiate among

infectious, neoplastic, congenital, and degenerative processes.8,32-34 Computed tomography

(CT)-myelography also provides valuable information, because it can better delineate the

degree of compression as well as diagnose ossification of the posterior longitudinal liga-

ment or the ligamentum flavum (Fig. 20-1, B). Both imaging modalities provide valuable

information and should be routine for evaluating patients with suspected thoracic disc 

disease.10,32,33

Part II � Surgical Techniques and Clinical Applications

FIG. 20-1 A, Axial T-2 weighted MRI image of a patient who presented with worsening lower
extremity spasticity and gait disturbance caused by a large central-paracentral thoracic disc herniation.
B, Axial CT scan that demonstrates the large herniation compressing upon the thoracic spinal cord.
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TREATMENT
Patients with thoracic disc disease can be divided into three groups. The first group includes

patients who have myelopathy, with or without associated back pain or radicular symp-

toms. The second group consists of patients with lower extremity weakness or paralysis.

The third group includes patients who present with back pain and radiculopathy without

myelopathy. Surgical decompression is clearly indicated for the first and second groups,

whereas the patients in the third group may benefit from conservative treatment. Surgery in

the third group of patients is usually performed when there are persistent disabling symp-

toms despite optimal conservative care. Conservative treatment options include drug therapy

with nonsteroidal antiinflammatory drugs, narcotics, and third generation pain medica-

tions such as tricyclics and serotonin-reuptake inhibitors; physical therapy; and intercostal

nerve blocks. 

When a surgical treatment is chosen, the affected level(s) should be confirmed with MRI.

Several approaches have been reported in the literature for treating thoracic disc herniations.

There is no gold standard approach, and each technique has advantages and disadvantages.

There are several possible approaches—anterior, lateral, posterolateral, and posterior (Box

20-1). The posterior approach is laminectomy. Posterolateral approaches include transpedic-

ular (with or without endoscopy) and transfacet, pedicle-sparing approaches. The lateral

approach is costotransversectomy (lateral extracavitary approach). Anterior decompression

can be achieved through either the transthoracic or the thoracoscopic approach.

POSTERIOR APPROACH
Laminectomy

Simple laminectomy with or without discectomy was the first technique used to treat tho-

racic disc herniations.4,13,21,35 However, it is difficult to eliminate the anterior compressive

forces over the thoracic spinal cord with this technique.14,15 Excising the disc material using

BOX 20-1 Surgical Approaches for Treating Thoracic Disc Disease

Anterior (Anterolateral) Approaches

� Transthoracic extrapleural

� Transthoracic transpleural

� VATS

Posterolateral Approaches

� Lateral extracavitary

� Transpedicular

� Transpedicular facet sparing

Posterior Approaches

� Laminectomy
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laminectomy is associated with significant morbidity and mortality.4,21,35,36 In addition, it

can further destabilize the posterior tension band, resulting in increased kyphosis and pro-

gression of compression. Perot and Munro36 reviewed the literature to evaluate the safety

and efficacy of laminectomy and discectomy to treat thoracic disc herniation. Of the 91 pa-

tients in the review, 40 had no improvement, and 16 became paraplegic. Some patients be-

came paraplegic following simple laminectomy without any attempt to remove the herni-

ated disc. Of note, 15 of the 16 patients who developed paraplegia had centrally located

discs, which confirms the limited access to central discs with this approach. Laminectomy

for thoracic disc disease is no longer used. 

POSTEROLATERAL APPROACHES
Transpedicular Approach

The transpedicular approach was first described by Patterson and Arbit.11 The major advan-

tage of this approach is that it is less extensive, requiring less soft tissue dissection. Thus

there are potential advantages, including decreased operation time, less blood loss, a short-

ened hospital stay, and a shorter period of rehabilitation. Posterolateral approaches allow

better visualization of the herniated disc than posterior approaches and can be performed

at any level. However, these approaches still limit visualization of the anterior spinal canal.

Decompression of a central or centrolateral disc fragment is done blindly. It is also difficult

to manage calcified discs or osteophytes. This problem can be alleviated either by using in-

traoperative ultrasound to assess the adequacy of decompression or by rotating the patient

15 to 20 degrees away from the surgeon. This modified transpedicular approach requires

subtotal removal of the facet and pedicle. When performed unilaterally at one level, iatro-

genic instability is uncommon. However, if more extensive pedicle and facet resection are

required, posterior fusion and stabilization may be needed to prevent late kyphosis or olis-

thesis. Patterson and Arbit11 reported on three patients who had thoracic disc herniation

with myelopathy. The entire pedicle and facet were removed to achieve decompression. Two

patients were cured, and one improved. However, this was an aggressive approach that cre-

ated instability, and the procedure was modified to preserve as much of the facet and pedi-

cle as possible. Le Roux et al37 reported significant improvement in 20 patients who under-

went decompression of their thoracic disc herniations using the transpedicular approach.

Stillerman et al38 described the transfacet pedicle-sparing approach in 1995. However, this

approach still does not allow adequate viewing of central lesions, and the extent of decom-

pression is difficult to evaluate. 

Lateral Extracavitary Approach

The lateral extracavitary approach popularized by Larson et al39 in 1976 evolved from early

attempts at surgical treatment of Pott’s disease of the spine.40 Some earlier versions of the

approach have been known as costotransversectomy, supradiaphragmatic splanchnicec-

Part II � Surgical Techniques and Clinical Applications
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tomy, or lateral rachotomy.41-43 In 1991, Fessler et al44 reported a modification of the lateral

extracavitary approach that extended its exposure up to the inferior aspect of C7. This tech-

nique is the lateral parascapular extrapleural approach and is most appropriate for anterior

lesions from C7 to T6. 

This approach provides access to every level of thoracolumbar spine, achieving a combined

anterior-posterior procedure through the same incision. It provides excellent simultaneous

exposure of the anterior, lateral, and posterior spine elements. It also allows simultaneous

exposure of multiple segments between the inferior aspects of C7 down to L5. However, it

is not useful for central or intradural disc herniations, because it provides poor exposure

across the entire spinal canal. 

The ideal patient for this approach is one with posterolateral disc herniation and significant

comorbidities who may not tolerate a thoracotomy. In general, any disease process that

causes myelopathy from anterior spinal cord compression or anterior spinal instability can

be effectively treated using this approach. The procedure is performed with the patient in

the prone or lateral decubitus position. The posterior portion of each rib on the side of the

herniated disc is excised, and the pleura is mobilized and reflected anterolaterally. The

transverse processes and remaining head and neck of each excised rib are then removed.

The intervertebral foramen is enlarged by partial removal of the corresponding pedicles,

and the dural sac is exposed. A cavity is created in the posterior aspect of the bodies and

disc, allowing removal of disc fragments through the defect without manipulation of the

spinal cord. The reported average clinical improvement is 85%, with a range of 71% to

91%.45-47 Although radicular pain usually resolves, many patients continue to complain of

intermittent back pain.23,46

ANTERIOR (ANTEROLATERAL) TRANSTHORACIC
APPROACHES
Although lateral extracavitary and transpedicular approaches can provide good exposure of

paracentral lesions, they are still inferior to the anterior approach for lesions that are di-

rectly ventral to the spinal cord. Furthermore, these approaches are less useful when there is

intradural extension of a disc fragment or when there are significant adhesions between a

disc and the dura. 

There are several advantages to the transthoracic approach. It allows access to all hernia-

tions below T4. It provides direct exposure for all types of thoracic disc herniations (central,

paracentral, and lateral). It enables access to both soft and hard discs and is especially help-

ful when decompressing calcified central herniations. It allows easy access to adjoining lev-

els for multiple disc herniations. Finally, it permits excellent exposure and access for per-

forming interbody fusion after the removal of a disc.
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There are several drawbacks to the transthoracic approach. Pulmonary atelectasis often oc-

curs postoperatively. If the diaphragm is released, a diaphragmatic hernia can occur. The

great arterial and venous vessels can be damaged. Patients may develop persistent pain.

There is a risk to the artery of Adamkiewicz during a left-sided approach, which can lead to

spinal cord infarction. Some authors recommend using angiography to identify this major

segmental vessel so that the exposure can be modified accordingly. Conversely, there is

abundant collateral circulation in the region of the neural foramina that can provide blood

flow to the cord, even with ligation of the artery of Adamkiewicz.17,48,49 As long as electro-

cautery is used with caution when coagulating the vessels near the foramen, the risk to the

vessel is small.50

Anterior Video-Assisted Thoracoscopic Surgery

Thoracoscopic spine surgery has found increased use over the past decade, and thoracic disc-

ectomy has become one of the common indications for the procedure.51-55 Regan et al55

reported on 29 patients who had thoracic discectomy with video-assisted thoracoscopic

surgery (VATS); 76% of the patients reported satisfactory results. The advantages of VATS

include reduced perioperative morbidity from minimal surgical dissection, avoidance of rib

resection or spreading, enhanced visualization for the operating surgeons and support

team, reduced postoperative pain with improved ventilatory excursion, shorter hospitaliza-

tion and rehabilitation, and consequent decreased overall cost of care. In addition, because

the ribs do not need to be retracted, the incidence of intercostal neuralgia is decreased. The

main disadvantage of thoracoscopy is the technique itself. The procedure is performed with

endoscopic visualization, which is very dependent on accurate portal placement. The aver-

age spine surgeon requires additional training to effectively perform the procedure, and the

learning curve initially may result in prolonged operating times and an occasional conver-

sion to open thoracotomy. In addition, the ipsilateral lung should be deflated during the

procedure, which increases the risk for pulmonary complications such as pleural effusion,

atelectasis, pneumonia, and pneumothorax. Anand and Regan51 reported a 21% complica-

tion rate in a series of 100 patients. Of the complications, 15% were pulmonary in nature.

McAfee et al54 reported perioperative complications in 78 patients who had VATS (41 for

thoracic disc herniation); the most common complications were intercostal neuralgia (8%)

and atelectasis sufficient to delay discharge (6%). Although VATS has advantages, there are

no studies in the literature that compare open thoracotomy with VATS in myelopathic pa-

tients with thoracic disc disease.

Anterior Transthoracic Transpleural Approach

An anterior transthoracic approach provides an excellent view of the dura-disc interval and

allows decompression of the canal with the least manipulation of the neural structures. The

anterior approach using a thoracotomy was described in 1969 by Perot and Munro,36 and

again in 1988 by Bohlman and Zdeblick.2 Thoracotomy has been associated with significant
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perioperative discomfort and pulmonary complications. It usually involves resection of a

rib, deflation of the ipsilateral lung, and insertion of a chest tube. Each of these maneuvers

contributes to increased postoperative pain levels and pulmonary complications such as at-

electasis and pneumonia. Depending on the extent of the decompression, an anterior fu-

sion may be performed to prevent instability or deformity. Bohlman and Zdeblick2 reported

on 19 patients and concluded that the transthoracic approach, with its superior exposure,

was preferred over costotransversectomy. Mulier and Debois’s review56 revealed superior

neurologic recovery rates with anterior approaches compared with lateral and posterolat-

eral approaches, at the expense of higher pulmonary complication rates. Otani et al57 de-

scribed a transthoracic extrapleural approach with the primary goal of decreasing pul-

monary complications. They reported on 23 patients, and the results were similar to those

in other series of transthoracic decompressions with no pulmonary complications.

MINIMALLY INVASIVE ANTEROLATERAL
TRANSTHORACIC TRANSPLEURAL APPROACH 
The lead author’s (V.D.) preferred approach is the minimally invasive anterolateral transtho-

racic transpleural approach (XLIF-thoracic approach using the MaXcess® Access [NuVasive®,

Inc., San Diego, CA] system), or a modification of a mini-thoracotomy approach. As with

the lumbar XLIF procedure, the objective is to perform conventional surgery while avoiding

collateral approach-related trauma. The XLIF technique allows surgeons to perform stan-

dard anterior discectomy and fusion with instrumentation through a minimally invasive

approach. The advantages of this approach in the thoracic region include avoiding rib re-

section, performing the procedure under direct vision, and less perioperative morbidity. Be-

cause it allows for direct vision and conventional surgical techniques, the learning curve is

much less than those for previously discussed minimally invasive options.

The MaXcess Retractor system eliminates the need to deflate the ipsilateral lung, theoreti-

cally decreasing the risk of postoperative atelectasis and pulmonary complications. We did

not experience any pulmonary complications in the first 8 patients on whom we performed

this procedure. We entered the thoracic cavity at the superior margin of the inferior rib to

avoid the neurovascular bundle. Despite this, we had one patient with postoperative inter-

costal neuralgia. We believe this was caused by the use of a rigid retractor system. This tech-

nique does not necessarily eliminate chest tube placement after surgery, which is often a

routine part of the conventional thoracotomy and thoracoscopy. 

Surgical Technique

The procedure is performed under general endotracheal anesthesia. Because a very small

area of the thoracic cavity is needed to perform the procedure, a regular endotracheal tube

rather than a double lumen tube is used. Neuromonitoring is a standard part of the proce-

dure and includes somatosensory evoked potentials (SSEPs), motor evoked potentials
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(MEPs), and electromyogram (EMG) for the lower thoracic segments (T8-T12). A standard

reversed operative table is used, and the patient is placed in the left lateral decubitus posi-

tion so that the affected level lies at the break in the table. All the bony prominences are

carefully padded. The patient is fixed to the table with 4-inch tape, and the table is flexed to

open the affected level (Fig. 20-2, A and B).

The surgical field is widely prepared so the incision can be extended to a regular thoracot-

omy if necessary. The junction between the posterior and middle thirds of the disc space is

marked on the skin using fluoroscopy (Fig. 20-2, C through E). A 4 to 5 cm incision is cen-

tered over the mark. The subcutaneous tissue and the intercostal muscles are divided using

electrocautery. We prefer to enter the thoracic cavity through the superior edge of the rib

that is overlying the disc space to avoid the neurovascular bundle at the superior aspect of

the intercostal space. The level is verified with the C-arm, and Dilators are placed over the

affected disc space (Fig. 20-2, F through I). Then the NuVasive MaXcess Retractor is intro-

duced into the thoracic cavity (Fig. 20-2, J through M).

Part II � Surgical Techniques and Clinical Applications

FIG. 20-2 A, An overhead view of a patient in the lateral decubitus position.  The patient is secured
to the operative table with 4-inch tape, with the lumbosacral spine at the break in the table to facil-
itate exposure. B, An intraoperative photograph of a patient in the lateral decubitus position, with
the table flexed to facilitate exposure. 

B
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FIG. 20-2, cont’d C, The affected disc space is identified by D, anterior-posterior and E, lateral
fluoroscopic imaging using a long guidewire placed on the skin to direct the location of the skin in-
cision. F-I, The chest is entered through a 4-cm intercostal incision centered over the affected disc
space. The first Dilator is placed through the incision to rest on the lateral aspect of the affected disc
space, centered on the disc space in the lateral plane and in line with the disc space in the anterior-
posterior plane.
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This Retractor is specially designed for minimally invasive lateral and posterior lumbar pro-

cedures. It has three Blades for retracting soft tissue—a center Blade and two lateral Blades.

The lateral Blades can be angled up to 25 degrees. Using the traditional approach, the middle

Blade is fixed to the posterior third of the disc space with a Shim, and the two lateral Blades

can be distracted to improve the operative field. Additional Shims in varying sizes can be at-

tached to the Blades to prevent protrusion of soft tissues (such as the lung and diaphragm) to

the field. During anterior thoracic discectomy, the Retractor is reversed to provide a better

exposure (Fig. 20-3, A through C). Wet lap sponges are used behind the proximal Blade to re-

tract the lung. Then a longitudinal incision is made over the parietal pleura. After blunt dis-

section of the pleura, the segmental vessels above and below the disc space are identified and

clipped. The rib head overlying the posterolateral corner of the disc is identified and os-

teotomized (Fig. 20-3, D), which helps identify the posterolateral corner of the disc and the

vertebral body. The disc is cut with a disc knife, and a standard discectomy is performed (Fig.

20-3, E). The anterior and posterior anulus is left intact. The posteroinferior corner of the

vertebra above and the posterosuperior corner of the vertebra below are excised with a

Part II � Surgical Techniques and Clinical Applications

FIG. 20-2, cont’d J-M, An XLIF Retractor is placed over the final Dilator and docked onto the
center of the disc space with the third Blade placed anteriorly (in contrast to the lumbar spine where
the third Blade is positioned posteriorly).
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FIG. 20-3 A-C, The position of the Retractor is again verified using anterior and posterior fluo-
roscopy after the Retractor is expanded. D, The rib head is identified and removed with an osteotome
to expose the pedicle. The bone is saved for use in the fusion. E, Disc material is removed with a
Pituitary Rongeur to partially decompress the middle portion of the disc space to allow safer decom-
pression of the spinal canal. Continued

A B

C

D E
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FIG. 20-3, cont’d F-H, Partial osteotomy of the posterior third of the superior and inferior end-
plates allows better visualization and decompression of the neural elements. I and J, The posterior
longitudinal ligament is dissected away from the dura with a Penfield Dissector and is then cut trans-
versely with a knife; the Penfield is used to protect the dura and spinal cord. K and L, Following de-
compression, the disc space is prepared with Rasps and reconstructed with a thoracic XLIF cage filled
with local bone and bone morphogenic protein. 

F G H
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straight osteotome to facilitate decompression (Fig. 20-3, F through H). I prefer using an

osteotome to preserve local bone, which can be used as a bone graft during anterior fusion.

The posterior border of the posterior anulus and posterior longitudinal ligament is identi-

fied and dissected off the dura using a Penfield Dissector. The posterior longitudinal liga-

ment (PLL) is then dissected and removed using Curettes and Pituitary Rongeurs. The de-

compression is extended to the level of the contralateral pedicle (Fig. 20-3, I and J).

Following decompression of the spinal cord, a cage filled with local bone is placed into the

disc space (Fig. 20-3, K and L). The affected level is stabilized with anterior instrumentation

using either a screw-rod construct or a plate (Fig. 20-3, M through P).

The incision is closed in a standard fashion. A chest tube is placed, and it is removed on

postoperative day 1 or 2, depending on the output. All patients are braced with a thora-

columbosacral orthosis (TLSO) for 6 weeks before they are allowed to move as tolerated.

FIG. 20-3, cont’d M and N, The interspace is further stabilized with a lateral single-rod construct,
as evidenced on the radiographs and intraoperative views of the construct. O and P, AP and lateral
radiographs showing thoracic decompression with fusion and use of lateral plating (XLP®, NuVasive,
Inc.).
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CASE EXAMPLE
A 20-year-old woman presented with a primary complaint of worsening bilateral lower ex-

tremity pain, urinary retention, and fecal incontinence. An MRI examination revealed a

T12-L1 disc herniation (Fig. 20-4, A and B). She was treated with anterior transthoracic

transpleural discectomy and fusion (Fig. 20-4, C and D). Following surgery her lower ex-

tremity and bowel/bladder symptoms improved significantly. Her incision healed unevent-

fully (Fig. 20-4, E).

Part II � Surgical Techniques and Clinical Applications

FIG. 20-4 A, Sagittal and B, axial T2-weighted MRI of a 20-year-old woman who presented with
worsening bilateral lower extremity pain, urinary retention, and fecal incontinence. The MRI demon-
strates a T12-L1 central disc herniation. C, Anteroposterior and D, lateral radiographs of this patient
after treatment with thoracic disc excision and interbody fusion with lateral instrumentation. E, The
minimal postoperative scar 1 month after the procedure.
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CONCLUSION
Thoracic disc herniation is clinically challenging. Because it is rare—and because patients

present with a variety of symptoms—diagnosis is often delayed or patients receive inappro-

priate treatment because of an incorrect diagnosis. Surgical treatment is indicated for pa-

tients with neurologic deficits or persistent pain that is refractory to conservative treatment.

Appropriate surgical treatment provides both motor and gait improvement, with pain relief

in approximately 80% to 90% of patients. Patients with risk factors such as coexistent neu-

rologic disease, advanced age, long illness, and severe myelopathy often have less postoper-

ative improvement than typical patients.37

There are several different approaches for treating thoracic disc herniation. Although there

is no gold standard treatment, most surgeons agree that anterior decompression using a

transthoracic, transpleural approach provides the best exposure and the most consistent de-

compression. Although VATS may provide less morbidity, it has a steep learning curve. We

use a new minimally invasive, transthoracic, transpleural decompression technique that can

be performed by spine surgeons without extensive training. The proposed advantages are

less dissection (resulting in less perioperative morbidity), along with the advantages of con-

ventional thoracotomy. However, long-term follow-up results remain to be documented.
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