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. Introduction

Technological advances in spine interventions have seen a boom
n the past 2 decades, and in the most recent decade, secondary to

ore minimally invasive surgical options. One difficulty with any
inimally invasive transforaminal interbody fusion (TLIF) system

s performing an extensive enough discectomy when restricted by
narrow minimally invasive incision or retractor system. As these
ew techniques are applied in clinical practice, we must be ready
ith new solutions to the complications that subsequently arise. In

he case presented, fusion bone is seen across the interbody spacer,
ut there was ample residual disk remaining to allow for a large
aracentral disk reherniation. Transforaminal endoscopic discec-
omy and foraminotomy is described here as an ultra-minimally
nvasive solution to the problem of lumbar disk reherniation in
he setting of a 2-level minimally invasive transforaminal lumbar
nterbody fusion (TLIF) and fixation with a spinous process fixation
ystem.

. Case report
The patient presented is a 39-year-old male who underwent a
inimally invasive TLIF with a spinous process fixation at L4-S1
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by another surgeon 18 months prior to presentation with a right
L4–5 paracentral disk herniation and a new right L5 radiculpathy
that had not improved with physical therapy and interventional
pain management after 5 months. His preoperative CT shows the
paracentral herniated disk, fusion bone across the disk space, and
a slightly retropulsed interbody graft that had not changed in posi-
tion since surgery (Fig. 1).

The patient underwent a right lumbar 4–5 transforaminal endo-
scopic discectomy and foraminotomy [Joimax TESSYS]. He was
positioned prone on the Wilson frame. The procedure was done
under local (1% lidocaine with epinephrine) and intravenous seda-
tion (versed and fentanyl); the level of anesthetic was titrated so the
patient was able to communicate with the surgeon throughout the
procedure. Percutaneous entry was established entering through
the skin 12 cm lateral to the midline (Fig. 2). Using intermittent
fluoroscopic guidance, alternating between lateral and anterior-
posterior (AP) view a 25 cm 18-gauge needle was advanced and
placed in the disk space through Kambin’s triangle, between the
exiting and traversing nerves. An AP fluoroscopic view was used so
the disk space was not entered before the needle was past medial
border of the pedicle (Fig. 2). As shown in Fig. 2, the needle tra-
jectory is slightly oblique as to provide access and visualization
of the caudally extruded portion of the disk herniation. Sequen-
tial reemers were used to enlarge the neural foramen by removing

the ventral aspect of the superior facet (Fig. 2). “Joystick” reem-
ing was performed: a large caliber reemer was placed over a small
dilator and toggled posteriorly to over-reem the superior articu-
lating process and enlarge the foraminotomy to better decompress
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Fig. 1. Preoperative CT scan images from the patient with a right L4–5 herniated disk after a L4-S1 minimally invasive TLIF with interspinous fixation system. Sagittal
reconstruction images of the fusion construct are shown (A), and demonstrated again focusing on the L4–5 herniated disk (asterisk) in soft tissue windowing (B). Axial bone
window is also shown at L4–5 illustrating the degree of foraminal stenosis (C).

Fig. 2. Intraoperative fluoroscopic and endoscopic views of disk targeting, foraminotomy, and discectomy. AP (A) and lateral (B) views are shown displaying needle targeting.
The 25 cm 18-guage needle is seen entering the disk on the lateral view just at the medial wall of the pedicle on the AP view using a slightly oblique trajectory to provide
an optimal foraminal working area. “Joystick” reeming is shown in AP view (C). A large reemer saw is used to remove the ventral portion of the superior articular process of
L5 by toggling it in a more posterior trajectory creating an ample foraminotomy and revealing the traversing L5 nerve root. Simultaneous fluoroscopic (D) and endoscopic
(G) views are shown of the curved ball probe dissector placed under the traversing L5 nerve root feeling the medial wall of the pedicle to determine the extent of the
foraminotomy. Simultaneous fluoroscopic (E) and endoscopic (H) views are shown of the curved semi-bendable grasper entering under the L5 root. Close up views of (1) the
curved semi-bendable grasper (F) that can reach under the annulus and around the pedicle, and (2) the herniated disk fragments removed during the procedure (I).
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he exiting nerve (Fig. 2). The beveled canula working channel was
laced over the sequential dilators, the dilators removed, and the
orking channel anchored with just its tip in the disk at the neu-

al foramen (Fig. 2). Rotating the canula and endoscope allowed
or 360◦ visualization of the annulus and exiting and traversing
erve roots. The technical success of the foraminotomy procedure
as determined by the visualization of the traversing nerve root

nd visualizing the ball probed dilator passing freely under the
erve and over the L5 pedicle (Fig. 2). Discectomy was performed
ith straight, upgoing, and bendable graspers (Fig. 2). The semi-

endable grasper could be observed reaching under the exiting
erve root in the subanular space with endoscopic and fluoroscopic
isualization (Fig. 2). After adequate discectomy and foramino-
omy, the patient was asked prior to terminating the procedure
he status of his radicular symptoms. He noted improvement in his
eg pain and was able to dorsi- and plantar-flex his foot without
ifficulty. The working channel and scope were removed, pres-
ure was held on his 5 mm incision for 5 min, and his wound was
losed with a single interrupted stitch (procedure time = 57 min).
ix months following the procedure his visual analog scale for pain
as improved from 9 to 2.

. Discussion

Other studies have shown that endoscopic spine surgery is an
ffective procedure for treating multiple pathologies in the lum-
ar spine including lateral, paracentral, central, extruded and even
ontralateral herniated discs as well as lateral recess stenosis [1–4].
he technique for primary operations allows access to foraminal
athology through an endoscope with an outer diameter of only
.3 mm and through a trajectory that minimizes bony disruption.
ransforaminal endoscopic surgery has not been reported as a
reatment option post-TLIF. The case treated here had an interbody
evice that had been placed at a paramedian trajectory that was

ess oblique in trajectory than a classic TLIF trajectory. The endo-
copic technique chosen would have been a suitable approach even
or foraminal decompression in the setting of a true transforaminal
nterbody. The minimally invasive trajectory used for TLIF inter-
ody placement begins approximately 4.5 cm off of midline and is
he Wiltse approach. The trajectory used for endoscopic surgery
ere began 12 cm off midline and provided a “scar-free” corridor to
pproach foraminal pathology.
In this case report, transforaminal endoscopic discectomy and
oraminotomy is proposed as a novel “rescue” technique in the
etting of lumbar disk reherniation after minimally invasive TLIF.
ne difficulty with any minimally invasive fusion approach is
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performing an extensive enough discectomy and bilateral forami-
nal decompression when restricted by a narrow minimally invasive
incision or retractor system. There is very little literature avail-
able regarding recurrent radiculopathy after instrumented lumbar
fusion procedures. Possible causes for lumbar radiculopathy post-
instrumented fusion include pseudoarthosis [5], incomplete disk
removal [6], and inadequate contralateral decompression after
transforaminal lumbar interbody fusion [7]. Posterior hardware
such as interspinous fixators or crosslinks between rod fixators
pose a strategic challenge to offering patients minimally inva-
sive posterior surgeries to repair unintended complications of
MIS fusion procedures. The ultra-minimally invasive approach
illustrated here offers the added benefits of surgery under local
anesthesia: nerve damage is avoided because patients give imme-
diate feedback if the nerve is manipulated, patients are discharged
home more quickly, and the cost of general anesthesia is avoided.
The drawbacks of “awake” surgery, however, also have to be con-
sidered: patient discomfort as well as airway management in the
prone position. General anesthesia offered in conjunction with neu-
romonitoring is practiced by some endoscopic spine surgeons. The
patient presented here was only 39 years old at the time of his
endoscopic surgery, but the author has found the procedure to be
suitable for adult patients of any age including those over 75. Here
a transforaminal approach that avoids a repeat posterior approach,
is truly minimally invasive, and does not require general anesthe-
sia is suggested as a useful addition to the minimally invasive spine
surgeon’s armamentarium.
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