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Unilateral Biportal Endoscopic Approach for Symptomatic Adjacent
Segment Disease: Case Report and Technical Note

Rajendra Sakhrekar, Ji Soo Ha', Hee-Don Han', Do-Hyoung Kim', Chang Wook Kim,
Shreenidhi Kulkarni®

Learning Point of the Article:
The UBE fusion extension technique is a safe, less invasive and effective treatment option for lumbar interbody fusion extension and
posterior pedicle screw revision with less morbidity and early recovery.

Introduction: Recently, lumbar degenerative disease has been treated using unilateral biportal endoscopic (UBE) lumbar interbody fusion.
However, the use of the UBE approach for symptomatic ASD following lumbar interbody fusion surgery isn’t illustrated widely in the literature.
This case reportand technical note describe the use of the UBE approach for symptomatic ASD.

Case Report: A 72-year-old female who underwent conventional fusion surgery elsewhere twelve years ago at the L5-S1 level presented with
severe back pain (VAS 8/10) and radicular pain in both legs (left > right) (left VAS 7/10, right VAS 7/10) for 1 year with an ODI score of 70%.
Preoperative X-ray and MRI showed dynamic instability with spondylolisthesis at L4-S. We performed an upper-level extension using UBE FES
techniques to resolve ASD. The operative time was 132 minutes, blood loss was 40 ml. After surgery, the patient was followed up at 1 week, 6
weeks, 3 months, 6 months, 12 months, and 2 years. The pain and tingling sensation in the legs got better at the 1-week follow-up itselfwith a VAS
score of 0/10and an ODI score of 10% at the 2-year follow-up. Patient satisfaction was surveyed using Odom’s criteria at each follow-up visit (at 1
week, 6 weeks,3 months, 6 months, and 2 years) and found to be excellent. Postoperative imaging showed a good reduction and canal
decompressionatL4-5

Conclusion: The UBE fusion extension technique for ASD is a safe, less invasive, and effective treatment option for lumbar interbody fusion
extensionand posterior pedicle screwrevision with less morbidity and early recovery.
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Introduction degeneration, long-segment fusion, superior facet violation, high

The term "adjacent segment disease” (ASD) refers to lumbosacral joint angle, pre-and post-operative L1-S1 SVA,
degeneration at mobile spinal segments above or below a fused Post-operative LL, and preoperative PI[ 1-6].

spinal segment and generally following spinal fusion or other

spine procedures. The rate of ASD after posterior lumbar fusion  varjous surgical approaches are described for symptomatic ASD
surgery varies from 8.5 to 69.4%. Still, a significant rise in the ,fter [umbar interbody fusion surgery. The most commonly used

incidence of ASD was linked to older age, BMI, a history of approach is a conventional lumbar fusion extension surgery
smoking and hypertension, preoperative adjacent disc
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foraminal stenosis, and central stenosis of L4-3.

which has disadvantages such as extensive muscle dissection
which increases risks of infection blood loss and dural leaks,
increased healing time with decreased mobility, increased post-
operative pain, and slower return to work andlife[7].

Recently, lumbar degenerative disease has been treated using
unilateral biportal endoscopic (UBE) lumbar interbody fusion.
However, the use of the UBE approach for symptomatic ASD
following lumbar interbody fusion surgery isn’t illustrated
widely in the literature. This case report and technical note
describe the use of the UBE approach for symptomatic ASD.

Case Report

A 72-year-old female who underwent conventional fusion
surgery elsewhere twelve years ago at the L5-S1 level presented
with severe back pain (VAS 8/10) and radicular pain in both
legs (left > right) (left VAS 7/10, right VAS 7/10) for 1 year
with an ODI score of 70%. Her pain aggravated on bending
forward and performing daily routine activities. She also
complained of severe intermittent neurological claudication
with a claudication distance ofless than 50 meters. On physical

Figure 1: X-ray and magnetic resonance imaging (MRI) of a 66-year-old female. Preoperative X-ray and MRI show spondylolisthesis,

examination power in lower limbs was 5/S as per the MRC
gradingand deep tendon reflexes were normal. She was aknown
case of diabetes Mellitus and hypertension on treatment with
oral medications. Preoperative X-ray and MRI showed dynamic
instability with spondylolisthesis at L4-S. We performed an
upper-level extension using UBE FES techniques to resolve
ASD. The operative time was 132 minutes, blood loss was 40 ml.
After surgery, the patient was followed up at 1 week, 6 weeks, 3
months, 6 months, 12 months, and 2 years. The pain and
tingling sensation in the legs got better at the 1-week follow-up
itselfwith a VAS score of0/10 and an ODIscore of 10% at the 2-
year follow-up. Patient satisfaction was surveyed using Odom’s
criteria at each follow-up visit (at 1 week, 6 weeks,3 months, 6
months, and 2 years) and found to be excellent. Postoperative
imaging showed a good reduction and canal decompression at
L4-5 (Fig.1,2).

Technical note

Careful preoperative planning is a must for revision spine
surgery as previously placed pedicle screws or rods must be

Figure 2: 2-year follow-up post-operative unilateral biportal endoscopic (UBE) fusion extension surgery imaging demonstrating the reduction of

spondylolisthesis of L4-5 and Postoperative MRI reveals the resolution of lumbar central and foraminal stenosis at L4—5 with minimal muscle damage.
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Figure 3: Surgical markings over the pedicle screw heads (circles). Three skin incisions are made vertically on the midline of each pedicle The authors prefer vertical skin incisions. These skin incisions
are used for endoscopic portals and the working portal. In addition, the skin incision points are also used for the removal of old screws as well as the insertion of new percutaneous pedicle screws.

removed, surgical records should be sought and studied along
with dynamic X-ray images and three-dimensional computed

Figure 4: Schematic illustrations and actual endoscopic view photos. (a) After exposing the
pedicle screwhead, the cap driverisinserted into the cap underan endoscopic view. Finally, the
caps are removed from the pedicle screw head. (b) The rods are removed using a rod holder.
We gently removed the rod by pushing it toward the cranial wound. (c) After removal of caps
androds, pedicle screws are removed under an endoscopic view

tomography and MRI scans must be performed before surgery
to confirm the state of existing pedicle screws, rods, anatomy,
and fusion mass of the previous surgery with neurological
structures, adhesions, and soft tissues.

The patient is positioned prone under general endotracheal
anesthesia. However, surgeons can choose limited epidural
anesthesiawith sedation or their preferred choice of anesthesia.

UBE-TLIF (Unilateral Biportal Endoscopic Transforaminal
Lumbar Interbody Fusion)

The first step is to perform an endoscopic transforaminal
lumbar interbody fusion (UBE-TLIF) for adjacent levels that
need to be extended before removing the previously inserted
pedicle screws and rods. The portals are designed under C-arm
fluoroscopy, similar to the well-known UBE TLIF technique
[8]. The surgeon makes ipsilateral skin incisions vertically
(authors preferred choice) or transversely on the pedicles of the
ASD level and screw head of and previous fusion level (Fig. 3).
In the case ofleft-sided approaches for upper-level ASD, the left
cranial hole acts as the endoscopic viewing portal, and the right
caudal hole acts as the working portal. After making two small
skin and fascia incisions, we insert serial dilators and dissectors
to make two portals. After confirming bony feedback on the
dorsal surface of the lamina, periosteal dissection is achieved
gently after confirming the location using a C-arm fluoroscope.
Finally, an endoscopic irrigation system is used, and the
irrigation fluids are drained from viewing the endoscopic portal
to the working portal. Irrigation water naturally forms a water
chamber above the lamina, it helps in bleeding control due to its
hydrostatic pressure and also provides clear surgical field
visibility, creating a space for endoscopic interbody fusion. We
first perform a unilateral laminectomy with facetectomy and
over-the-top decompression for bilateral decompression
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through a highly magnified endoscopic view [9]. The major
advantage of the UBE fusion technique is by inserting the
endoscope directly into the intervertebral space, the surgeon
can confirm the adequacy of disc removal and endplate
preparation. Finally, a long, straight cage is inserted after dural
retraction under fluoroscopic guidance [10].

Previous hardware removal and new hardware insertion

Skin incisions (1-1.5 cm) are made on the lateral margin of the
pedicle. These incisions are used for removing previous
surgery-inserted screws and for inserting new percutaneous
pedicle screws. The skin incisions recently made for interbody
fusion extension, can be used to remove, or insert screws too. To
remove the previously inserted screw, the authors prefer to
insert the working portal and the viewing portal together
through the same skin incision directly above the target screw to
be removed (Fig.4). The size of the UBE endoscope is
approximately 4 mm in diameter, which gives enough space to
work with these two portals at the same time. The muscle
dissection over the head of the screw is done using a
radiofrequency coagulation/ablation wand and the set screw is
exposed after peeling off the adhesion covering the head. A
similar procedure is repeated over all the screws and the set
screws are removed using the set screw remover through the
working portal under endoscopic vision. Once all the set screws
of the previously inserted pedicle screws are removed, we

Figure 5: X-ray and magnetic resonance imaging (MRI) of a 73-year-old female. (a)Preoperative X-ray shows subtotal

expose the rod around the screw head and at the cranial end of
the rod. It is not necessary to expose the whole rod because the
rod will be naturally pulled out through the skin wound (Fig.
4.). The curved curate is placed on the ventral side of the rod,
and the rod is lifted slightly through the lever principle. After
holding the end part of the exposed rods with a rod holder, the
rods can be pulled out gently through the skinincision.

After removing the rods, we insert the endoscope into the skin
incision point of the adjacent area. We confirm the location of
the pedicle screw head using an endoscopic view. Finally, we
attach a screwdriver to the screw head under endoscopic
guidance. We then remove the pedicle screws. After removing
the old screw, the entrance of the screw insert hole can be
checked directly through the endoscope. We insert guide wires
into the pedicle screw holes for the new pedicle screw insertion.
The above-mentioned actions are repeated to remove all old
screws and replace them with guide wires for new pedicle
screws. The subsequent process is similar to the usual method
ofusing the percutaneous pedicle screw system.

In terms of lumbar interbody cage insertion and fusion on the
level of ASD, complications of UBE FES techniques were
similar to fusion surgeries using the unilateral biportal
technique[8, 9]. In cases of old or broken hardware retained
from previous surgeries, it may be difficult to remove the
hardware under endoscopic assistance because the screw and
head system may be complicated. In
such cases, it is beneficial to switch
to opensurgery.

Discussion

In 2015, Soliman published surgical
results for lumbar disc herniation
and spinal stenosis, using two
independent portals, which is very
similar to the current surgical
technique to today’s UBE
technique[10]. The advantages of
continuous irrigation facilitating
hemostasis, flushing of small
bleeding, identification of the
bleeding source, better
identification of micro-anatomy
under direct vision, and separation
of tissue layers by simple irrigation
and developments of

laminectomy at L5-S1 for previous fusion surgery. There was a high possibility of dura injury during revision dissection. In  instrumentation increased success

cases of unilateral biportal endoscopic (UBE) fusion extension surgery (FES), we dissect only the lamina of the adjacent
segmental disease (ASD) leveland not the previous laminectomy area. Therefore, the incidence of dura tears during dissection

rates and decreased complication

may be very low compared to conventional open FES. (b)Yellow-coloured schematic drawing of new laminectomy area for rates of SPinal surger ies USng UBE

UBE FES on postoperative X-ray reveals no need to revise or re-adjust the levels in the previously operated areas.

over the last decade and widened
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the spectrum of indications. Currently, the UBE technique is
used for discectomy and nerve decompression, spinal canal
stenosis, excision of the perineural cysts, facet cysts, irrigation
and debridement of an epidural abscess, excision of epidural
lipomatosis, foraminal stenosis decompression, lumbar
interbody fusion, and revision spine surgery. This study
demonstrates UBE-assisted extension of fusion for ASD
[11-15].

In addition, the implementation of UBE technology does not
require the purchase of special lenses and instruments as seen in
the percutaneous transforaminal endoscopic technique. UBE
can use general arthroscopic lenses and open spinal surgical
instruments, which is more conducive to wide acceptance in
mosthospitals.

The unilateral biportal endoscopic (UBE) approach necessitates
appropriate coordination between both hands and steady
instrument operation with a single hand through the working
portal. Both hands are required to operate simultaneously, the
authors preferred to handle the lens in the non-dominant left
hand and surgical tools in the right dominant hand. Spinal
surgeons need to familiarize themselves with the arthroscopic
tools and synchronize their perception of the depth and
direction of the lens, move the instruments swiftly and smoothly
in and out of the instrument channel, and quickly acquire the
field of view in the early phase of the procedure during their
learning curve.

This study demonstrates the use of UBE-assisted extension of
fusion for ASD which has several advantages including
minimizing extensive muscle dissection, less blood loss, less
post-operative pain, and faster recovery from the surgery. In this
technique, adjacent level fusion is done with the advantages of
the UBE technique and the previous surgery hardware is
removed by exposing only the periphery of the screw head and

under endoscopicvision.

Furthermore, dural tear and cerebral spinal fluid (CSF) leakage
from the previous laminectomy and risks of infection are very
lowas the muscle dissection with UBE is minimal (Fig 5).

The important technical tips to perform this surgery successfully
are that an adjacent skin incision point can be used for the
endoscopic portal, and a direct skin incision point over the
pedicle screw is used as the working portal to remove hardware
under vision. Skin incisions should be made over the pedicles
under C-arm fluoroscopic monitoring and previously inserted
old screws should be replaced with percutaneous pedicle screws.
A Guidewire insertion into the pedicle screw holes is also very
useful for changing the percutaneous pedicle screws.

In addition, the other benefits of this approach include enhanced
recovery after surgery even in severely comorbid patients as it’s
one of the most minimally invasive endoscopic approaches with
minimal post-operative morbidity than conventional open
surgery.

Conclusion

The UBE fusion extension technique for ASD is a safe, less
invasive, and effective treatment option for lumbar interbody
fusion extension and posterior pedicle screw revision with less
morbidity and early recovery.

Clinical Message

The UBE fusion extension technique for ASD is safe, and less
invasive with good clinical and radiological outcomes with
less morbidityand early recovery.
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