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Transforaminal Endoscopic
Thoracic Discectomy
with Foraminoplasty

Sang-Ha Shin, Junseok Bae, and Sang-Ho Lee

Introduction

Thoracic disc herniation is rare compared with
lumbar disc or cervical disc herniation, account-
ing for 0.25-0.5% of disc disease [1, 2]. However,
the diagnosis of thoracic disc herniation is
increasing with the development of diagnostic
methods such as magnetic resonance image
(MRI). Many patients with thoracic disc hernia-
tion have mostly no symptoms. Conservative
treatment should be given preferentially to
patients with symptoms without a severe neuro-
logical deficit. Patients with symptoms of tho-
racic disc herniation show various clinical
presentations. Radical pain, motor symptom,
sensory symptom, bladder symptom, or any of
the above symptoms are associated with each
other. In patients with symptomatic thoracic disc
herniation, clinical manifestations can be
dynamic and progression. Progressive myelopa-
thy or voiding difficulty, lower limb motor weak-
ness, patients with radiculopathy not responding
to conservative therapy are candidates for decom-
pression surgery [3, 4].

Kambin introduced the concept of posterior-
lateral disc decompression in 1983 [5].
Endoscopic discectomies were developed into
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effective treatment methods for many herniated
disc patients [6-9]. However, compared to open
surgery, endoscopic decompression is difficult to
apply for all forms of disc herniation due to its
small operating field, limited equipment avail-
ability, and limited working mobility. Therefore,
it is very important to establish an appropriate
indication.

Transforaminal endoscopic thoracic discec-
tomy (TETD) can minimize the incidence of
postoperative spinal instability by minimizing
resection of bone and joint tissue. It can be per-
formed under the local anesthesia and has a faster
recovery than open surgery. In addition, there is
little traction on the nerve, which can reduce
nerve edema, and it does not cause excessive
nerve tissue exposure, thus minimizing postop-
erative neural adhesion. Indications for endo-
scopic discectomy are becoming increasingly
widespread due to patient needs and the develop-
ment of endoscopic devices.

Indication

Thoracic disc herniation can be classified as cen-
tral, centro-lateral, or lateral depending on the
location of the herniated disc [10, 11]. Because
TETD is characterized by the foramen approach
at the posterior lateral side, it can be applied to all
soft thoracic disc herniations, regardless of loca-
tion, from lateral to central herniation. Among
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them, paramedian or foraminal disc herniation
can be removed more easily than central hernia-
tion because the target is reached immediately
after approach. In the case of central herniation, it
is safe to remove the extruded disc by accessing
the subarticular zone, separating the dura and
posterior longitudinal ligament, entering the disc,
and removing the extruded disc.

TETD is not practically applicable to patients
with calcified disc or hard disc herniation. The
hard disc is defined as the disc containing calcifi-
cation or ossification in the displaced portion of
the herniated disc and is often associated with
apophyseal osteophyte. Calcified discs are
defined as calcification within the disc space, not
inclusive of the disc space at the periphery of the
disc space [12]. These are often adherent to sur-
rounding nerve tissue. It is also difficult to remove
the whole herniated disc by pulling a part of the
hernia mass. For this reason, endoscopic treat-
ment is difficult to obtain good treatment results
for hard discs or calcified discs [1, 13].

Thoracic disc herniation usually occurs in the
lower thoracic spine and is uncommon in the
upper lumbar spine [14]. Because the thoracic
vertebral body has a pear shape, it is possible to
remove the extruded disc from the central portion
to the foraminal portion, It can be applied to all
thoracic levels. However, since the low thoracic
spine has a large body size, the access can be
made easier.

Thoracic disc herniation shows some intradu-
ral herniation [15, 16]. Epstein et al. [16] reported
thoracic intradural herniation as 5% of all intra-
dural herniation. Intradural herniation often
shows severe adhesion between the dura and the
posterior longitudinal ligament, often resulting in
a dural defect. If intradural herniation is sus-
pected on preoperative MRI, TETD is not
appropriate.

Thoracic disc herniation is not exactly known
for multiple level involvement. Bohlman et al.
[17] reported that 3 out of 19 patients had multi-
ple level involvement. Ross et al. [18] reported
that 3 out of 13 patients had multiple level
involvement. In thoracic disc herniation with
multiple level involvement, open surgery may be
more appropriate than TETD because the opera-

tion time including the approach is longer and the
radiation exposure of the patient and the surgeon
becomes larger.

Surgical Technique
Anesthesia and Position

Thoracic endoscopic decompression can be per-
formed under local anesthesia. But it is recom-
mended to have an anesthesiologist for sedation
and pain control. Midazolam or fentanyl may be
given intravenously to relieve pain and sedation
during procedure. The degree of sedation is con-
trolled to respond to the physician’s verbal com-
mand during the procedure. The patient is placed
on the prone position under the guidance of
fluoroscope.

Special Surgical Instrument

Unlike lumbar disc herniation, most patients
with thoracic disc herniation require a foramino-
plastic approach. Therefore, manual bone ream-
ers, manual bone drills, or electrical endoscopic
drills for foraminoplasty are essential for the
procedure (Fig. 1). An endoscopic punch or laser
is required to remove the ligamentum flavum,
and endoscopic probe or scissor can be used for
dissection between the spinal cord and the disc.
For discectomy, forceps of various sizes and
shapes are used.

Surgical Step

Preoperative MRI should be carefully checked
to determine the appropriate skin entry point
and approaching angle. The distance from the
midline to the skin entry point can be calculated
in the axial image of the MRI, usually 5-7 cm
(Fig. 2). An access angle of about 45-60
degrees is recommended for removal of the disc
in the subarticular zone. A 70-80 degree angle
is recommended to remove the disc in the
foraminal zone.
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Fig. 1 Special surgical instrument used for foraminoplasty. (a) Manual bone drill. (b) Manual bone reamer. (c)

Electrical endoscopic drill

Fig. 2 Preoperative MR image for determining the entry
point

After determining the proper approach angle
and skin entry point, insert an 18 gauge spinal
needle using a fluoroscope.

In the anterior-posterior fluoroscopic view, the
tip of needle is directed into the disc space, and in
lateral view the tip of needle points toward the infe-
rior portion of the superior articular process. Also
in oblique view, the needle tip should be placed
between the pedicle and the rib head (Fig. 3).

After touching the superior articular process,
insert the needle into the foramen. The epiduro-
gram is then performed using radiocontrast dye.
Epidurograms can be used to identify the lateral

margin of spinal cords, which can help access
disc space safely. In addition, 2-3 ml of lidocaine
0.5% may be administered after the epidurogram,
which may reduce the patient’s pain during the
procedure (Fig. 4).

The needle is then inserted into disc space.
The discogram confirms the extent of the herni-
ated disc and observes whether concordant pain
is caused (Fig. 5). And a guidewire is inserted
into the epidural space through the needle.
Enlarge the foraminal space by cutting the lateral
aspect of the facet along the guidewire using a
serial bone reamer (Fig. 6). In the fluoroscopic
anterior-posterior image, bone work can be safely
performed beyond the medial pedicular line to
the lateral margin of the spinal cord identified
after the epidurogram.

The thoracic vertebral body is a pear shape.
Thus, the posterior vertebral body line of a lateral
image does not indicate the anterior margin of the
spinal cord. Therefore, the annulus should be
touched during foraminoplasty before crossing
the lateral margin of the spinal cord in the
anterior-posterior image. After forminoplasty,
obturator is introduced into the disc, and the
working cannula is inserted into the disc space
along the obturator.

Access using reamer can be difficult when the
foramen is narrow with large pedicles or the trans-
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Fig. 3 Transforaminal approach under the guidance of

the fluoroscope. (a) Anterior-posterior fluoroscopic view;
the tip of needle is directed to the disc space. (b) Lateral
fluoroscopic view; introducer needle approaches the fora-

men along the undersurface of the superior articular pro-
cess. (¢) Oblique view; the needle is located between the
pedicle and rib head

Lateral margin of the spinal cord

Fig. 4 Epidurogram. (a) Lateral fluoroscopic view. Tip of needle is located in epidural space. (b) Anterior-posterior

view. The lateral margin of the spinal cord can be identified

verse width of facet joint is wide. In this case, it is
safe to approach the epidural space by placing the
working cannula on the lateral portion of the facet
joint, removing the upper part of the facet joint
and pedicle using a drill, and then confirming the
neural structure under direct endoscopic vision.
After approaching the disc space, internal dis-
cal decompression is performed using laser or

forcep. After finding the annular tear point, the
herniated disc can be easily removed.

After removal of the herniated disc, full
decompression can be confirmed by epidural pul-
sation. In addition, the working cannula can be a
withdrawal to the annular window to directly
check the ventral portion of the spinal cord to
ensure complete decompression.
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Disc extrusion into
the epidural space the spinal cord

Fig.5 Discography. (a) Lateral fluoroscopic view. Extent of the disc herniation can be confirmed. (b) Anterior-posterior
view. Tip of needle is located in the disc space beyond the lateral margin of the spinal cord

Fig.6 Schematic illustrations and fluoroscopic image of foraminoplasty. (a—d) Enlargement of the foraminal space by
cutting the lateral aspect of the facet along the guidewire using a serial bone reamer
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Fig. 7 Illustrative case. (a) Preoperative MR image showing thoracic herniated disc at T8/9. (b) Postoperative MR

image showing complete decompression of herniated disc

After removing the working cannula, the sub-
critical suture is performed and the procedure is
finished.

Postoperative Consideration

A neurological examination of the patient should
be done immediately following the procedure.
Neurological examination should confirm
whether the symptom is improved and whether
motor deficit has occurred. In addition, postop-
erative MR can be used to check for complete
decompression of the lesion. The patient may be
discharged after several hours of observation. At
discharge, oral antibiotics are considered to pre-
vent procedure related infection.

Case lllustration

Figure 7 a 43-year-old male presented with pain
in thoracic area and sensory impairment in the
right leg. Preoperative MR image demonstrated
the herniated thoracic disc at T8/9. Endoscopic
discectomy performed. Postoperative MR image
revealed complete decompression of herniated
disc.

Summary

Transforaminal endoscopic thoracic discectomy
with foraminoplasty under the local anesthesia
could be an effective treatment method for the
selected group of patients with thoracic disc
herniation.
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