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ABSTRACT

AIM: To demonstrate the various technical advantages of minimally invasive endoscopic untethering of tight filum terminale for the
treatment of tethered cord syndrome (TCS).

MATERIAL and METHODS: In five pediatric cases of TCS, we performed untethering by using the endoscopic technique. The age
of the patients were 6, 7, 8, 9, and 12 years old. We used a nasal speculum of the transsphenoidal approach during the endoscopic
surgical procedure.

RESULTS: All the procedures were performed uneventfully, except for one case with a split cord malformation that showed neurologic
deterioration caused by excision of the diastematomyelic fibrous septum at the thoracic level (unrelated to the endoscopic procedure
at the L5-S1 level). This patient was referred to a rehabilitation clinic 5 days after surgery and showed significant improvement by
the third postoperative month. The other four patients were discharged 1 day after the operation.

CONCLUSION: Endoscopic release of filum terminale is a safe technique especially if it is performed with neuromonitoring. This
technique may shorten the length of hospital stay and reduce perioperative blood loss. However, futher studies with a larger number
of patients and long-term follow-up are needed.
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B INTRODUCTION

ethered cord syndrome (TCS) is a clinical syndrome
characterized by radiological and clinical signs. The

clinical signs are associated with the stretching of
the distal spinal cord (1). The most common clinical signs
are sacral dimples, lumbar hair patches, asymmetric gluteal
clefts, color alteration of the lumbar skin, back and leg pain,
paresthesias in the lower extremities, orthopedic deformities,
and urological disorders (12). In affected growing children,
increased tension in the spinal cord may worsen the loss

of neurological functions over time. Some affected patients
could be asymptomatic; in this cases, the condition can be
detected only on radiological studies. The treatment of tight
filum terminale is untethering of the tight filum terminale.

Open surgical untethering of the spinal cord yields good
postoperative results; however, the spinal cord may become
retethered, leading to scar formation. The minimally invasive
endoscopic technique is associated with minimal tissue
trauma, but only a few reports using this technique have been
published. Minimally invasive operative techniques could
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have several benefits, such as decreased reoperation rates,
shorter lengths of hospital stay, and reduced perioperative
compared with other techniques. In this retrospective cohort
study, we aimed to demonstrate various technical advantages
of endoscopic untethering in cases of tight filum terminale.

B MATERIAL and METHODS
Patients

In five pediatric cases of TCS, we performed untethering
through the endoscopic technique. The age of the patients were
6, 7, 8,9, and 12 years old. Three patients were girls and two
were boys. We used a nasal speculum for the transsphenoidal
approach during the procedure. This speculum had a
modifiable working angle instead of a fixed working channel
and it was preferred because the area of vision could be
extended by changing the position of the speculum during
the operation. This flexibility of the speculum enabled direct
visualization of the nerve roots and filum terminale via a mini-
hemilaminotomy and a 1.5-cm dural opening, using a rigid
0-degree endoscope. We believe that angled endoscopes are
usually not necessary while using this flexible speculum. We
used perioperative neuromonitoring and neurostimulation to
confirm the filum terminale.

Surgical Technique

Allthe patients underwent the surgery under general anesthesia
in the prone position. Then, we determined the level of tethering
by fluoroscopy. An approximately 2-cm long skin incision was
made and the paravertebral muscles were dissected in order
to visualize the vertebral lamina. When the vertebral lamina
was exposed, the nasal speculum was placed into the surgical
field. Next, the 0-degree neuroendoscope was placed in the
surgical field and the vertebral lamina were inspected. The
laminotomy was performed with a high-speed drill (Midas
Rex; Medtronic, Fort Worth, TX, USA). The ligamentum
flavum was then displaced to easily visualize the dura c. We
used perioperative neuromonitoring and neurostimulation to
confirm the filum terminale. The dura mater was cut to see
the caudal fibers. Nerve root stimulation of the filum was
performed, and the bilateral anal sphincter and distal lower
extremity were monitored by electromyography. Control
stimulation was performed on the L5 and S1 nerve roots to
ensure their identification. Once stimulation failed to produce
a sphincter electromyographic signal, the filum was cut from
the dorsal surface to the center and then to the ventral surface
along with alternative stimulation. The dura was closed with
watertight sutures (Figure 1A-D).

Table I: Patient Demographics

B RESULTS

All the procedures were performed uneventfully, except
for one case who had a split cord malformation that
showed neurologic deterioration caused by excision of
the diastematomyelic fibrous septum at the thoracic level
(unrelated to the endoscopic procedure at the L5-S1 level).
This patient was referred to a rehabilitation clinic 5 days after
surgery and showed significant improvement by the third
postoperative month. The other four patients were discharged
1 day after the surgery. Perioperative blood loss was about
25-45 ml (30 ml average) (Table ).

B DISCUSSION

Patients with TCS generally have back and leg pain, weakness,
and urologic symptoms (12). This syndrome is thought to be
caused by the stretching of the pial vessels and impaired
perfusion of neural elements, which in turn, are known to be
as a result of mitochondrial oxidative metabolism (15). This
hypothesis was supported by the demonstration of increased
distal spinal cord blood flow after the release of the tethered
spinal cords (9).

The stages of the classical surgical treatment for tethered
cord are open laminectomy, midline phylum identification,
and separation of related nerve fibers from this structure
(18). Endoscopic studies on cadavers have demonstrated
that access to the filum terminale is possible (5,6). In the
endoscopic approach, midline structures are preserved and
a mini-hemilaminectomy is sufficient. The flexibility of the
speculum enabled direct visualization.

There are several advantages for using an endoscopic
approach: using minimal invasive skin incision (about 2 cm)
and as a result minimal tissue trauma, which may reduce
retethering by scar formation frequently encountered after
opening procedures. Also this minimal insizion occure less
bleeding (3,12,14). In the study of Potts et al., an average
of 300 ml of bleeding was observed with open surgery (7).
Significant blood loss and postoperative scarring are also
associated with the muscle dissection in this approach (7,11).
In our study, patients average blood loss was 30 ml.

Cerebrospinal fluid leaks have been reported at 0.9-15%
rates, from after traditional surgical procedures (2,4,8,10). No
CSF leak was observed in our patients, who had undergone
an endoscopic procedure that we reviewed retrospectively;
however, we found that it was technically more difficult to
close a dura opened with a tubular retractor than congenitally

Case No. Age (yrs) Sex Blood loss(ml) Specific MRI findings
1 6 Girl 25 fatty filum; no lipoma
2 7 Girl 30 diastematomyelia
3 8 Boy 45 intradural lipoma; fatty filum
4 9 Girl 25 fatty filum; no lipoma
5 12 Boy 25 fatty filum; no lipoma
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opened dura. Maximum 1.5 cm dural opening and minimal
tissue damage may theoretically also have the advantage of
reducing the risk of CSF leakage.

B CONCLUSION

Endoscopic release of filum terminale is a safe technique
especially if it is performed with neuromonitoring. This
technique may shorten the length of hospital stay and reduce
perioperative blood loss. However, further studies with a larger
number of patients and long-term follow-up are needed.
Long-term rates of retethering and surgical success should
also be investigated. As endoscopic instrumentation and
techniques improve, the treatment for a tethered cord can be
carried out with minimal complications.
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Figure 1: A) The nasal
speculum was placed into the
surgical field, B) thickened filum,
C) the filum was cut from the
dorsal surface, D) the dura was
closed with watertight sutures.
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