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A Modified Paraspinal Approach for Full-Endoscopic
Discectomy for Far Lateral Disc Herniations: Docking at the
Caudal Level Transverse Process

Girish P Datar', K Nanjunda'

Learning Point of the Article:
Docking at the caudal transverse process during full-endoscopic discectomy for far lateral disc herniation provides a simple, safe, and
reproducible approach with minimal tissue dissection and reduced nerve manipulation.

Introduction: The use ofleast invasive full-endoscopic spine systems has decreased the amount of tissue dissection, blood loss, and duration of
post-operative recovery after intervention for far-lateral disc herniations (FLDH).

Case Report: In this technique, docking over the caudal transverse process is described as an efficient alternative approach with a decreased
need for manipulation of the exiting nerve root. All cases diagnosed with FLDH in the outpatient department who opted for surgical
intervention after a failed non-invasive trial were included. A review of the literature on FLDH regarding the key anatomy used during a far-lateral
approach wasalso performed.

Conclusion: The subjects showed significant improvement at 6-week and 12-week post-operative visits, and at 6-month follow-up had near-
complete relief of symptoms, including resolution of lower limb numbness. Prior techniques for full-endoscopic discectomy for FLDH report
docking on the facetjoint, pars interarticularis, and the cranial transverse process. This technical note details that docking at the caudal transverse
processimproves upon these established techniques and provides a more straightforward and safer alternative.

Keywords: Full-endoscopic spine surgery, far lateral disc herniation, transverse process, minimally invasive spine surgery, endoscopic
discectomy.

Introduction dock. The anatomy is also less familiar than midline posterior

The use of full-endoscopic spine systems has significantly approaches, potentially creating spatial confusion. Furthermore,

decreased the amount of tissue dissection, blood loss, and
duration of post-operative recovery for far-lateral disc herniation
(FLDH). There are various techniques for docking, including
those on the facet joint, pars interarticularis, and the cranial
transverse process. The challenges of the least invasive surgery
for FLDH lie in the limited bony landmarks compared to soft-
tissue elements, which result in variation regarding where to

the dorsal root ganglion (DRG) of the exiting nerve root is more
susceptible to thermal and mechanical injury, requiring less
manipulation than what is used during standard discectomy. In
this note, the precise technique for docking on the caudal
transverse process is described as an easier approach with
decreased need for manipulation of the exiting nerve root
[1,2,3,4,5,6,7].
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Case Report
Technical description
Patient selection and evaluation

All patients underwent routine clinical evaluation, including
dynamic radiographic views of the spine and magnetic
resonance imaging (MRI), which confirmed the diagnosis of
FLDH. Each patient was initially given a conservative trial for
2-3 weeks, including non-steroidal anti-inflammatory drugs
(NSAIDs) and physiotherapy.

Surgical setup

Surgical intervention was advised only when conservative
management failed to alleviate symptoms. The proposed
docking technique utilized a full-endoscopic approach for
FLDH, performed more efficiently by docking at the transverse
process at the caudal level. This technique represents a
modification of a previously described approach by the senior
author, in which docking was performed at the cranial level and
then angled caudally. Docking at the caudal transverse process
allows for easier identification of key anatomical landmarks, a
logical progression toward the disc space, and minimal
manipulation of the sensitive exiting nerve root and DRG. All
surgeries were performed at the Center for Endoscopic Spine
Surgery, Sushruta Hospital for Orthopedics and Traumatology,
Miraj, Maharashtra, by the senior author (Dr. Girish P. Datar).

Patient positioning and marking

Following induction with general anesthesia, the patient was
turned to the prone position over bolsters. Fluoroscopy was
positioned laterally, and the lumbar spine was prepared and
draped in the usual sterile fashion. Using lateral fluoroscopy, the
appropriate incision site to approach the right level was
identified and marked at the tip of the caudal transverse process.

Dockingandinstrument placement

After local anesthetic infiltration and incision, the first dilator
was placed through the incision and advanced to the desired
level. The position was confirmed fluoroscopically. Care was
taken not to apply excessive downward pressure to avoid
fracture of the transverse process, and the tip of the dilator was
rested at the junction of the transverse process and facet joint
(similar to the technique used for inserting a percutaneous
pedicle screw). The position and level were again confirmed
with fluoroscopy. The working sleeve was inserted over the
dilator, followed by the introduction of the endoscope. Soft-
tissue clearance was performed using plasma orradiofrequency.

Foraminotomy and discremoval

The cranial tip of the transverse process, the transverse
process—facet junction, and the dorsal wall of the foramen were
identified. A joker or angled curette was used to develop a plane
between the soft tissue and the dorsal wall of the foramen. The

Figure 1: MRILS spine with whole spine screening suggestive of L4-LS5 left sided far lateral disc herniation. Dynamic Radiographs of the Lumbo-sacral spine

shows decreased discheightatL4-LS5 and age related degenration. No obviousinstability is noted.
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Figure 2: C-ARM intra operative picture depicting the docking point at the Caudal Transverse process of the desired

operatinglevel.

intertransverse ligament attached to the cranial part of the
caudal transverse process was separated. A Kerrison punch was
then used for foraminotomy at the dorsal wall; the cranial
margin of the caudal transverse process was trimmed, the
intertransverse ligament removed, and the foraminal ligaments
released. The transverse process—to—transverse process
corridor was exposed and dissected. The exiting nerve root was
identified and gently retracted toward the cranial transverse
process to visualize the herniated disc, which was confirmed
fluoroscopically. Annulotomy was performed, and disc
fragments were removed using rongeurs.

Confirmation of decompression

The foraminal, extraforaminal, and epidural spaces were
inspected for residual disc fragments using blunt probes. At the
end of the procedure, complete decompression of the exiting
nerve root was confirmed. Below are the images from an
example case performed at our setup.

evidence of instability (Fig.
1). Intraoperative
fluoroscopic imaging
demonstrated the docking
point at the caudal
transverse process of the
desired operating level,
similar to that used in
percutaneous pedicle screw
insertion (Fig. 2).
Endoscopic visualization
identified the caudal
transverse process, superior
articular process (facet), and
the transverse process
(TP)-facet junction (Fig.
3a). After debulking, the superficial and deep layers of the
intertransverse ligament were visualized (Fig. 3b). Following
trimming of the transverse process and removal of the inter-
transverse ligament, the exiting nerve root and its
accompanying vascular plexus became clearly visible (Fig. 3c).
Fig. 4 shows the docking points used in full-endoscopic
approach for FLDH. Gentle dissection through the fibrous
tissue allowed cranial retraction of the exiting root, revealing the
herniated disc located within the “safe triangle” between the
transverse process and the exiting root, which was subsequently
extracted under direct endoscopic vision, achieving complete
decompression.

Results

All patients experienced significant pain relief by 6 weeks
postoperatively. Numbness resolved progressively by 12 weeks
to 3 months, with most patients symptom-free at 6 months. No

Table 1: Docking landmarks in FLDH techniques

Representative case A P —_—
. natomic landmar

A female patient presented with complaints of left Technique Paper for docking

lower limb radiculopathy without any neurological Mini-Open Park et al . [13]

deficits. MRI revealed a left FLDH at the L4-L5 | paramedian/Wiltse Marquardt et al . [14] .

. . . . . . : Facet joint and

level. A trial of non-invasive management, including Approach Tessitore et al . [15] .

NSAIDs and physiotherapy, failed to alleviate her Hodges et al . [16] R

symptoms, following which she was planned for O’Hara and Marshall [17]

surgical intervention. The patient had no significant 2. MIS and Hitchonet al. [18] Pars interarticularis

Endoscopic approach

Phanetal . [19]

comorbidities and was deemed fit for surgery after

Siu and Lin [20] Facet joint

obtaining physician clearance. A full-endoscopic
paraspinal approach was planned and performed.

Solimonet al. [12]

Salame and Lidar [21] Cranial transverse

Pre-operative MRI and dynamic radiographs of the

Voyadzis et al . [7] process

lumbosacral spine showed decreased disc height at

L4-L5 with age-related degeneration but no

FLDH: Far-lateral disc herniations, MIS: Minimally invasive surgery
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SUPERIOR ARTICULAR
PROCESS

TP FACET JUNCTION

TRAMSVERSE PROCESS

EXITING ROOT NERVE

TP

SUPERFICIAL INTER-
TRANSVERSE
LIGAMENT

DEEP INTER-TRANSVERSE
LIGAMENT

Figure 3: (a) Intraoperative endoscopic view stills of the labeled structures.
(1) Caudal transverse process. (2) Facet (S.A.P). (3) Transverse process-
Facet junction. (b) Intraoperative picture after debulking showing the
superficial and deep layers of the intertransverse ligament. (c) After trimming
the transverse process and removing the intertransverse ligament, the exiting
nerve root and its accompanying vascular plexus become clearly visible.
Gentle dissection through the fibrous tissue allows cranial retraction of the
root, exposing the herniated disc located within the safe triangle between the
transverse process and the exiting root.

perioperative complications were observed.

Discussion

FLDH originates within or lateral to the neural foramen,
compressing the exiting nerve root. These patients are more
likely to present with neurological deficits due to the
constrained space. Traditionally, these herniations were
managed through a midline approach and laminotomy, with
resection of the pars, facetectomy, and interbody fusion.
Modified far-lateral approaches were later successfully adopted
to access FLDH using varied techniques. As surgical methods
advanced, minimally invasive surgery (MIS) and endoscopic

approaches for FLDH have been increasingly advocated. A
comprehensive review of the literature on FLDH regarding the
key anatomy used during a MIS far-lateral approach was also
performed. Articles on PubMed were searched, and
publications that contained descriptions of surgical techniques
for FLDH were collected. Open midline approaches were
excluded. The selected articles were categorized into mini-open
Wiltse approaches and MIS tubular or endoscopic approaches.
These were further subdivided based on the authors’
descriptions of their key anatomic landmarks for accessing the
disc space and herniated fragment. The summary is tabulated
below:

The present technique is a modification of previously used MIS
tubular and endoscopic discectomy methods for FLDH.
Docking at the caudal TP emphasizes minimal soft-tissue
dissection and bone removal, which aligns with the natural
anatomy at the caudal TP. Previous reports have described
partial removal of the lateral pars; however, since the lateral pars
has the greatest thickness, its removal carries a risk of iatrogenic
stress fractures [8, 9]. Similarly, surgeons targeting the facet
joint risk poorer outcomes if more than 25-30% of the joint is
removed [8, 10]. Excessive removal or thermal injury to the
facet capsule and synovium can lead to early-onset arthritis and
actasasource of post-operative pain.

Docking on the inferior TP provides readily identifiable
anatomy under both fluoroscopy and direct endoscopic
visualization, reducing the need for more complex and
expensive intraoperative imaging [11].

Furthermore, this approach eliminates an additional step
required when docking at the cranial TP, which typically
necessitates subsequent caudal angulation. It also minimizes
endoscope movement, allowing easier isolation of the disc
space and herniated fragment. Extraforaminal or extreme lateral
lesions can be effectively reached through this far-lateral
approach.

Decreased nerve root manipulation is achieved via the natural
corridor to the disc space, following the pedicle of the caudal
level. The caudal TP naturally guides the surgeon medially
toward the junction with the facet. After releasing the
intertransverse membrane from the caudal TP, the TP-facet
junction can be used as a guide to slide cranially along the bone
and pedicle. This maneuver isolates the caudal aspect of the
neural foramen and provides direct access to the disc space
without requiring soft-tissue stripping over the exiting nerve
root (Table 1).

In addition, a cadaveric study demonstrated that drilling of the
caudal TP - or, in the case of L5-S1 FLDH, the superior sacral
ala — most effectively exposed the exiting nerve root while
providing access to the disc without further bone removal [12].
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Figure 4: The docking points used in the full-endoscopic approach for far-
lateral discherniations.

In almost all cases, the extraforaminal disc fragment lies caudal
to the exiting nerve root and displaces it superiorly and laterally.
Thus, the caudal TP serves as the most consistent bony
landmark for accessing the extraforaminal disc. Extruded disc
fragments can be mobilized with blunt dissecting probes,
sliding beneath the nerve and into the disc space. If necessary,
the annulus may be incised to allow further disc removal.

at a greater distance, requiring more extensive maneuvering.
The primary limitation of this study is the rarity of FLDH,
which limits the sample size and precludes statistically
significant comparisons between techniques. Recurrence of
FLDH also presents an additional challenge not addressed here,
and its optimal management remains controversial even in
conventional revision discectomy or fusion. Nonetheless, this
technique offers an easily adaptable approach. Future studies
with larger prospective case series and detailed analysis of
operative techniques and anatomical variations are warranted
[6,7,13,14,15,16,17].

Conclusion

Docking at the caudal transverse process in full-endoscopic
discectomy for FLDH minimizes soft-tissue dissection, nerve
manipulation, and bone removal. It offers a straightforward,
reproducible, and anatomically consistent approach compared
to dockingat the facet, parsinterarticularis, or cranial TP.

Minimal retraction of the exiting nerve root is required and can Clinical Message

be performedin alateral-cranial direction.

This approach positions the surgeon close to the disc level,
reducing the need for soft-tissue retraction. In contrast, other
docking points, such as the pars or facet position, the disc to be

The caudal transverse process serves as a dependable bony
landmark for endoscopic access to FLDH, offering surgeons a
simpler and safer alternative for complete decompression with
minimalinvasiveness.
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