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18.1  Introduction

Conventional thoracic laminectomy is still the 
standard surgical approach in the treatment for 
thoracic spine pathology, including thoracic spi-
nal stenosis or ossified ligamentum flavum (OLF) 
[1–3]. However, this procedure results in the 
removal of bony and musculoligamentous struc-
tures [3]. Hence, fusion surgery for the preven-
tion of iatrogenic instability is often necessary, 
and it can also lead to postoperative back pain 
and complications [2, 4].

Unilateral biportal endoscopy (UBE) is a min-
imally invasive endoscopic spine surgery that is 
currently used to treat degenerative spinal dis-
eases involving the cervical, lumbar, and thoracic 
spine [5–7]. The concept of unilateral laminec-
tomy for bilateral decompression (ULBD) has 
been employed successfully by spine surgeons 
for treating lumbar spinal stenosis [8]. The appli-

cation of ULBD by UBE is also being tried in 
treating thoracic spinal stenosis or OLF.

Thoracic ULBD by UBE can decrease postop-
erative instability and back pain by preserving 
the contralateral facet joint, lamina, and muscu-
loligamentous structures. The main advantage of 
this technique lies in the availability of a clear 
and magnified surgical view during operation 
under endoscopy with continuous saline irriga-
tion. Moreover, the independent movement of the 
surgical instruments and endoscope provides a 
wide view for operation with minimal facet vio-
lation. This can help achieve complete spinal 
cord decompression and improve neurological 
and functional outcomes while avoiding the com-
plications related to conventional thoracic 
laminectomy.

In this chapter, we discuss the common indi-
cations for thoracic ULBD by UBE and the surgi-
cal techniques and tips for this procedure. We 
also focus on specific anatomical landmarks to 
highlight complication avoidance.

18.2  Indications 
and Contraindications

It is necessary to understand the indications for 
thoracic ULBD by UBE to obtain a better 
outcome.
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The indications are as follows:

 1. Thoracic spinal stenosis
 2. OLF
 3. Synovial cysts

Contraindications of thoracic ULBD by UBE 
are as follows:

 1. Central disc herniation
 2. Spinal tumor
 3. Vascular malformations
 4. Instability of the spinal column
 5. High-grade deformity
 6. Considering safety and technical difficulties, 

beginner UBE surgeons should exclude 
patients in cases of fused-type OLF, severe 
dural ossification, or severe thoracic stenosis.

18.3  Special Instruments

Most of the instruments used in thoracic ULBD 
by UBE are similar to other surgeries by 
UBE. Diamond drill and 1-mm Kerrison punch 
are necessary to perform thoracic ULBD by 
UBE.

18.4  Anesthesia and Position

After general anesthesia and intraoperative neu-
rophysiological monitoring are performed, a 
patient is carefully placed in the prone position 
on a table. Satisfactory positioning is important 
to avoid abdominal compression. Abdominal 
compression may cause inadequate venous return 
and engorgement of the epidural venous plexus. 
Excessive intraoperative bleeding may lead to 
overuse of the radiofrequency (RF) probe and 
subsequent cord injury. Generally, the left-side 
approach is preferred for a right-handed surgeon. 
For right-handed surgeons, a left-side portal is 
used as the scopic portal for the endoscope and a 
right-side portal is used as a working portal for 
manipulation of the surgical instruments. An 
assistant on the opposite side of the operator 
holds the semi-tubular retractor.

18.5  Surgical Steps

18.5.1  Skin Marking and Making 
Portal

C-arm fluoroscopy is required to confirm the 
level of surgery. It is important to compare this 
count with preoperative images since one of the 
most common errors in thoracic spine surgery is 
performing it at a wrong spinal level. The dock-
ing point is identified using an anteroposterior 
(AP) view of C-arm fluoroscopy as the lower part 
of the cranial lamina. Two incisions are made 
approximately 2.5 cm apart, with the center being 
the lower part of the cranial lamina at the midline 
of the proximal and distal pedicles (Fig. 18.1a). 
In patients with obesity, the two incisions should 
be wider and located laterally from the midline. 
Serial dilators and endoscopic sheath are inserted 
to the docking point under C-arm guidance. 
Under C-arm fluoroscopy, serial dilators are 
inserted through the working portal, and a scopic 
sheath is introduced at the docking point through 
the scopic portal. The tip of the dilator and the 
endoscopic sheath make a triangulation above the 
docking point, and the locations of the portals are 
then confirmed on AP and lateral fluoroscopy. 
The muscle detacher is inserted and used to reach 
the inferior edge of the cranial lamina and the 
base of the spinous process. After positioning the 
endoscope and the semi-tubular retractor through 
each portal, the initial working space is made 
available under fluoloscopic guidance 
(Fig. 18.1b). The semi-tubular retractor is used to 
maintain the fluid output and to retract the para-
spinal muscles. Care should be taken while plac-
ing the semi-tubular retractor so that fluid output 
is more crucial at the thoracic cord level, which is 
sensitive to pressure.

18.5.2  Bone Working (Video 18.1)

After confirming that both portals are placed cor-
rectly, the soft tissues are coagulated by the RF 
probe to expose the anatomical structure of the 
cranial lamina, the base of the spinous process, 
and the interlaminar space (Fig.  18.2a). 
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Subsequently, the outer cortex of cranial lamina is 
removed to expose the cancellous bone, and the 
round cutting burr is used to remove the cranial 
lamina down to the ligamentum flavum (LF) 
(Fig.  18.2b). Care should be taken not to com-
press the LF by burr or Kerrison punch. The base 
of the spinous processes is removed to make space 
for safe bone working, especially in contralateral 
decompression (Fig.  18.2c). The purpose of 
removing the base of the spinous process is to 
reduce compression of the spinal cord by the 
endoscope or surgical instruments when perform-
ing contralateral decompression (Fig. 18.3). After 
that, the midline gap of LF, which is the anatomi-
cal landmark of midline orientation, is identified 
(Fig. 18.2d). Based on this landmark, the extent of 
the bone working can be assessed by removing 
the base of the spinous process from the ipsilat-
eral to the contralateral side as well as cranially 
and caudally underneath the spinous process. The 
cranial lamina is removed until the cranial attach-
ment of the LF is exposed (Fig. 18.2e). Contact 
with the burr could bring serious complications to 
the spinal cord. Therefore, to avoid neural injury 
during thoracic ULBD by UBE, the LF is left as a 

protector until bone working is completed. After 
completing laminectomy wide enough to decom-
press both sides of the surgical segment while 
maintaining the LF, the medial aspect of the facet 
joint is partially removed (Fig. 18.2f). The lateral 
end of the laminectomy overlaps with the medial 
aspect of the facet joint, which should be pre-
served as far as possible for stability.

18.5.3  Removal of LF (Video 18.2)

After the finishing of bone working, the superficial 
layer of the LF is detached from the posterior surface 
of the caudal lamina using a freer elevator and pitu-
itary forceps (Fig.  18.4a). Afterward, the junction 
between the medial margin of the superior articular 
process (SAP) and the caudal lamina is identified as 
a landmark for lateral decompression (Fig. 18.4b). 
Before the removal of these structures, a diamond 
burr is used to thin out the medial aspect of SAP and 
the upper portion of the caudal lamina, without 
which the Kerrison punch could compress the spinal 
cord underneath the bony structures (Fig. 18.4c, d). 
Once thinned out, the caudal lamina is partially 

a b

Fig. 18.1 Skin incision and docking point on the fluoro-
scopic anteroposterior view. The docking point (white 
circle) is the lower part of the cranial lamina. Two skin 
incisions (working portal: blue line, scopic portal: white 
line) are made about 2.5 cm apart, with the center being 

the lower part of the cranial lamina at the midline of the 
proximal and distal pedicles (dotted line) (a). The posi-
tioning the endoscope and surgical instruments with a 
semi-tubular retractor through each portal (b)
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a b

c d

e f

Fig. 18.2 Serial sequence endoscopic images of the bone 
working. The surgical anatomy is first noticed in the infe-
rior edge of the cranial lamina (dotted line) and the inter-
laminar space (a). The outer cortex of cranial lamina is 
removed to expose the cancellous bone, and the round cut-
ting burr is used to remove the cranial lamina down to the 
ligamentum flavum (b). The base of the spinous processes 
is removed to make space for safe bone working, espe-

cially in contralateral decompression (c). Anatomical 
landmark for midline orientation. Endoscopic view of 
midline gap of ligamentum flavum (white circle) (d). 
Anatomical landmark for cranial bone working. Dotted 
line indicates cranial end of the ligamentum flavum of 
ipsilateral side (e). Anatomical landmark for lateral bone 
working. The lateral end of the laminectomy overlaps 
with the medial aspect of the facet joint (f)
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a b

Fig. 18.3 Securing space for safe surgery in thoracic 
ULBD by UBE. If the base of the spinous process is not 
sufficiently removed, there is a possibility of cord injury 
caused by the instruments during contralateral decom-

pression (a). The base of the spinous processes is removed 
to make space for safe bone working, especially in contra-
lateral decompression (b)

Fig. 18.4 Endoscopic images showing the sequential 
steps of removal of ligamentum flavum (LF). Detachment 
of the superficial layer of LF (a). Exposure of the upper 
portion of the caudal lamina and medial margin of the 
superior articular process at ipsilateral side (white dotted 
curved line) (b). A diamond burr is used to thin out the 
medial aspect of SAP and the upper portion of the caudal 
lamina (c and d). Once thinned out, the caudal lamina is 
partially removed with a freer elevator or 1-mm Kerrison 
punch that continues along the medial margin of the SAP 
and exposes the caudal end of the deep layer of LF (e and 
f). Because cord compression is usually not severe around 
the cranial part of the LF, the cranial side of the LF (white 
arrow) should be released after the detachment of the cau-

dal part of LF (g). Exposure of the upper portion of the 
caudal lamina and medial margin of the SAP at contralat-
eral side (white dotted curved line) (h). A diamond burr is 
used to thin out the medial aspect of SAP and the upper 
portion of the caudal lamina (i). Removal of the medial 
aspect of SAP and the upper portion of the caudal lamina 
(j). Coagulation of the cranial side of the LF (white 
arrow). Dotted line indicates midline (k). Detachment of 
the cranial side of the LF (white arrow) (l). The remaining 
medial aspects of SAP can be removed until the lateral 
margin of the thecal sac is confirmed, which is easily iden-
tified by epidural fat tissue (asterisk) (m). Confirmation of 
complete decompression (n)

a b
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Fig. 18.4 (continued)
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Fig. 18.4 (continued)
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removed with a 1 mm Kerrison punch or freer eleva-
tor that continues along the medial margin of the 
SAP and exposes the caudal end of the deep layer of 
LF (Fig. 18.4e, f). Because cord compression is usu-
ally not severe around the cranial part of the LF, the 
cranial side of the LF should be released after the 
detachment of the caudal part of LF (Fig.  18.4g). 
This technique makes the en block removal of the 
deep layer of LF possible. Additionally, it should be 
noted that during the removal of the LF, there is 
often an adhesion between LF and dural matter that 
can access a plane below the LF.

The method for removing LF at the contralat-
eral side is the same as mentioned above 
(Fig. 18.4h–l). Prior to the removal of LF at contra-
lateral side, because of the abundance of epidural 
blood vessels around the cranial attachment of LF, 
the coagulation by RF probe is helpful for bleeding 
control (Fig. 18.4k). When removing the contralat-
eral side of LF, the surgeon should pay attention 
not to compress the spinal cord with surgical instru-
ments such as the Kerrison punch. In order to do 

this, the base of the spinous process should be suf-
ficiently removed and the caudal lamina and medial 
aspect of SAP should be thinned out using a dia-
mond drill (Fig.  18.3). The remaining medial 
aspects of SAP can be removed until the lateral 
margin of the thecal sac is confirmed, which is eas-
ily identified by epidural fat tissue (Fig.  18.4m). 
The lateral end of decompression is the medial 
aspect of the pedicle and the lateral margin of the 
thecal sac. The endpoint of decompression is spinal 
cord decompression, which can be confirmed with 
endoscopic guidance (Fig. 18.4n).

18.5.4  Removal of OLF (If Present) 
(Videos 18.3 and 18.4)

The removal of OLF can be organized as thinning- 
detaching-removing. After the removal of the 
nonossified LF, the underlying OLF can be identi-
fied (Fig.  18.5a). Basically, OLFs are thick and 
hard, and removing them with Kerrison punch is 

a

c

b

Fig. 18.5 Serial sequence endoscopic images of removal 
of ossified ligamentum flavum (OLF). Identification of 
the OLF.  Dotted line indicates midline (a). The OLF is 

ground into a thin and translucent form using a diamond 
drill (b). The thinned-out OLF can be detached from the 
thecal sac using the freer elevator (c)
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difficult and dangerous. Since the thoracic cord is 
particularly sensitive to compression, the OLF 
should be removed cautiously without unintended 
compression on the spinal cord. After the expo-
sure of OLF, the OLF is ground into a thin and 
translucent form using a diamond drill 
(Fig. 18.5b). The thinned OLF should remain sta-
ble until the drilling is over as it protects the spinal 
cord from the diamond burr. The thinned-out OLF 
can be detached from the thecal sac using the freer 
elevator and removed gently piece by piece using 
small-sized pituitary forceps or a 1 mm Kerrison 
punch (Fig.  18.5c). If the removal of OLF fails 
due to severe adhesion or dural ossification, the 
OLF should be left as it is also known as the float-
ing method. The complications that arise if dura 
tear occurs are described in detail later. Finally, 
free-floating dura mater is a sign of sufficient 
decompression under endoscopic guidance.

18.5.5  Postoperative Drain

After complete decompression, a Jackson–Pratt 
surgical drain (100 cc) is usually placed through 
the working portal to prevent postoperative hema-
toma. If the Jackson–Pratt surgical drain is inserted 
deeply, the tip of the drain could cause cord injury.

18.5.6  Postoperative Care

The patient may ambulate and be discharged the 
first day after the operation. Bedrest is needed if 
a dura tear occurs and is recommended for 
5–7 days if lumbar drain is utilized. A postopera-
tive MRI should be performed in 2 days to check 
for possible postoperative epidural hematoma 
and the degree of decompression.

18.6  Illustrated Cases

18.6.1  Case (1): Thoracic Spinal 
Stenosis

A 73-year-old woman exhibited neurologic 
symptoms in the bilateral lower extremities 

caused by compressive myelopathy because of 
thoracic spinal stenosis at T11-T12 for 
12 months. She was treated conservatively for 
2 months; however, her symptoms aggravated 
instead of improving. MRI scans revealed tho-
racic spinal stenosis at the T11-T12 level 
(Fig.  18.6a, b). The spinal cord was com-
pressed by the bilateral hypertrophied LF at 
T11-T12. Postoperative MRI scans revealed 
adequate decompression of spinal cord at the 
T11-T12 level (Fig.  18.6c, d). The symptoms 
improved significantly. The patient had no 
symptoms of spastic paraparesis at the time of 
follow-up.

18.6.2  Case (2): OLF

A 61-year-old man presented with a 9-month his-
tory of spastic paraparesis. On preoperative MRI 
(Fig. 18.7a, b) and CT (Fig. 18.7c), we identified 
bilateral OLF, compressing the cord at the 
T9-T10 level. ULBD by UBE at T9–10 level was 
performed from the left side. The OLF was 
removed and the thecal sac was thoroughly 
decompressed. After surgery, the result was con-
firmed on postoperative MRI (Fig. 18.7d, e) and 
CT scan (Fig. 18.7f). At follow-up after 6 months, 
his physical strength in the lower extremities 
returned to 5 bilaterally, and he was able to walk 
long distances.

18.7  Complications and Their 
Management

18.7.1  Dural Tear (Video 18.5)

Small-sized dura tear can be treated with careful 
packing with fibrin collagen patch (TachoComb) 
and bed rest for 5–7  days. When dural tear 
occurs, the Jackson–Pratt surgical drain may be 
contraindicated or should be removed early as it 
may keep the dural tear patent. However, if the 
size of dural tear is larger than 10 mm, the dural 
defect should be repaired directly by a dural 
suture or by repair conversion under microscopic 
surgery.

18 Thoracic Unilateral Laminetomy for Bilateral Decompression by Unilateral Biportal Endoscopy
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18.7.2  Cord Injury

Care should be taken to avoid cord manipulation 
at all costs. Since the thoracic cord is particularly 
sensitive to compression, the thoracic decom-
pression should be removed without inadvertent 
compression of the spinal cord. Therefore, to 
avoid cord injury during the bone working, the 
LF is left as a protector until bone working is 
completed. Additionally, it is important to suffi-

ciently remove the base of the spinous process 
and to thin out bony structures or OLF using a 
diamond drill. If the removal of OLF is difficult 
due to severe adhesion or dural ossification, it is 
safe to leave OLF using the floating method. The 
RF probe should be used with much caution near 
neural structures. When manipulating an RF 
probe around the neural structures, surgeons 
should pay special attention to use it against neu-
ral structures with low power.

a b

c d

Fig. 18.6 Images of a 73-year-old woman with thoracic 
spinal stenosis at T11-T12 level. Preoperative MR images 
show thoracic spinal stenosis with bilateral hypertrophied 

LF at T11–12 level (sagittal: a, axial: b). Postoperative 
axial T2-weighted MRI show enough decompression with 
minimal facet violation (sagittal: c, axial: d)
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18.7.3  Postoperative Hematoma

After decompression, bleeding from bone edges 
is thoroughly applied with bone wax, epidural 
veins are coagulated by a hook RF probe, and 
soluble hemostatic gauze (WoundClot) or 
Gelfoam is placed on the bleeding site in the epi-
dural space. To prevent postoperative epidural 
hematoma, it is recommended to keep the 
Jackson–Pratt surgical drain (100 cc) in the work-
ing portal for 1 or 2 days.

18.8  Surgical Tips and Pitfall

The anatomy of the thoracic spine is different 
from that of the cervical and lumbar spine. The 
spinal canal is smaller in the thoracic spine, and 
the lamina is short, thick, broad, and overlapping. 
Also, the thoracic spinal cord has poor tolerance 

to compression as well as a limited amount of 
space to perform surgery [9]. Therefore, exces-
sive compression of the spinal cord by surgical 
instruments may lead to spinal cord injury [4]. 
Thus, securing space for safe surgery is of utmost 
importance. In thoracic ULBD by UBE, surgeons 
are able to make enough space by undercutting 
the base of the spinous process and preserving 
the posterior bony and musculoligamentous 
structures.

Although UBE has gained widespread popu-
larity in recent years, the adoption of UBE tech-
niques on thoracic spine surgery can be 
challenging. Therefore, it is recommended to 
perform thoracic ULBD by UBE only when the 
surgeon has enough experience in performing 
lumbar decompression by UBE. This ensures that 
surgeons are familiar with the movement of the 
endoscope and the manipulation of surgical 
instruments and that the fluid output can be  

a b c

d e f

Fig. 18.7 Images of a 61-year-old man with 
OLF. Preoperative MRI and CT show bilateral OLF, com-
pressing the cord at the T9-T10 level. (MRI sagittal: a and 

axial: b, CT axial: c). Postoperative axial T2-weighted 
MRI show well decompression of bilateral OLF (MRI 
sagittal: d and axial: e, CT axial: f)
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maintained well. Further, surgeons must keep in 
mind the anatomical landmark and the following 
surgical tips for thoracic ULBD by UBE to mini-
mize potential complications.

 1. A more lateral incision is recommended for 
patients with obesity.

 2. The placement of semi-tubular retractor for 
fluid output requires more attention than lum-
bar surgery because the poor output of water 
at cord level is more likely to increase intra-
cranial pressure and cord injury.

 3. The diamond drill, fine Kerrison punch, and 
hook RF probe are invaluable tools.

 4. Based on the midline gap of LF, the extent of 
the bone working can be accomplished by 
removing the base of the spinous process 
from the ipsilateral to the contralateral side as 
well as cranially and caudally by working 
entirely beneath the spinous process.

 5. The cranial lamina is removed until the cra-
nial attachment of the LF is exposed, and the 
junction between the medial edge of the SAP 
and caudal lamina is identified as a landmark 
for lateral decompression.

 6. When performing contralateral decompres-
sion, special attention should be paid not to 
compress the spinal cord with surgical instru-
ments such as the Kerrison punch. It is impor-
tant to sufficiently remove the base of the 
spinous process and to thin out bony struc-
tures using a diamond drill.

 7. Since it is dangerous to remove the OLF with 
a Kerrison punch, the OLF is drilled into a 
thin and translucent shape using a diamond 
drill.

 8. The pathophysiology of OLF can lead to dural 
ossification, which is a technical challenge in 
UBE. If predictive signs of dural ossification 
are checked in preoperative images, we rec-
ommend the thinning and floating techniques. 
After floating of OLF, the dural opening 

should be completely sealed with a fibrin col-
lagen patch.

 9. Considering safety and technical difficulties, 
beginner UBE surgeons should exclude 
patients with fused-type OLF or severe tho-
racic stenosis as they may exhibit more severe 
clinical manifestations and poor prognosis.
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