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S u m m a r y

Introduction. A cyst formed within the spinal cord is called syringomyelia or syrinx. 
Damage to the nerve fibers results in progressive weakness in the arms and legs, loss 
of sensation particularly of temperature, stiffness and pain. Even though there are known 
causes of the disease the exact pathological mechanism remains disputable. Manage-
ment of syringomyelia is based on surgical procedures. In patients with Chiari malforma-
tion suboccipital decompression is commonly used. Drainage of the syrinx remains to be 
an option. When syrinx is separated into cavities by septa they need to be interrupted. This 
maneuver is commonly done blind with a catheter, but endoscopic vision should increases 
the safety and effectiveness of the procedure.

Aim. The aim of this paper is evaluation of the use of steerable epiduroscope in drain-
ing syringomyelia cavities.

Material and methods. Multiple cavities of syrix in three patients were connected and 
drained utilizing a steerable, disposable 1.4 mm diameter Prisma SRL epiduroscope to 
perforate the septa.

Results. Epiduroscope Prisma SRL proved to be a useful instrument providing ade-
quate vision within the syrinx cavity and an inflatable balloon an effective tool to extend 
the perforation of the septa. The method provided adequate vision within the syrinx cavity 
and an inflatable balloon was effective in extending the septa fenestration. All procedures 
achieved the goal. There were no early or late complications encountered.

Conclusions. Disposable epiduroscope Prisma SRL of 1.4 mm diameter is a useful 
and safe tool enhancing the safety and effectiveness of syrinx septotomy in syrinx drain-
age operations.

S t r e s z c z e n i e

Wstęp. Jamistość rdzenia kręgowego polega na wytworzeniu w obrębie rdzenia jamy, 
która z czasem stopniowo powiększa swoją objętość. Dokładny mechanizm choroby nie 
jest poznany, chociaż istnieje kilka teorii w tym zakresie. Leczenie polega na operacji od-
barczenia podpotylicznego u chorych z zespołem Chiariego albo drenażu jamy śródrdze-
niowej do przestrzeni podpajęczynówkowej, jamy opłucnowej lub otrzewnowej. Gdy jamy 
są poprzedzielane przegrodami, tworząc szereg oddzielnych jam przegrody, powinny być 
przerwane. Skuteczność zabiegu można zwiększyć, łącząc jamy pod kontrolą wzroku.

Cel pracy. Celem pracy jest przedstawienie wstępnych doświadczeń z zastosowania jedno-
razowego, sterowalnego neurofiberoskopu w operacjach drenażu jam śródrdzeniowych.

Materiał i metody. Drenaż wielokomorowych jam śródrdzeniowych został przeprowa-
dzony u 3 chorych z wykorzystaniem fiberoskopu o średnicy 1,4 mm (Prisma SRL Epidu-
roscope), narzędzia do operacji w obrębie przestrzeni nadtwardówkowej.

Wyniki. Wszystkie zabiegi przebiegły bez powikłań, uzyskano skuteczne zapadnięcie się 
jam śródrdzeniowych, a przebieg operacji został oceniony jako pewniejszy i bezpieczniejszy 
w porównaniu ze stosowanym dotychczas przerywaniem przegród bez kontroli wzrokowej.

Wnioski. Epiduroscope Prisma SRL okazał się narzędziem przydatnym w operacji dre-
nażu wielokomorowych jam śródrdzeniowych zarówno w przypadku jamistości pierwot-
nej, jak i nieskutecznego odbarczenia podpotylicznego.

Łączenie mnogich jam śródrdzeniowych pod kontrolą neuroendoskopu jest metodą 
skuteczną i bezpieczną. Wyniki wymagają potwierdzenia po przeprowadzeniu większej 
liczby zabiegów.
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INTRODUCTION
Syringomyelia is a cystic extension of the central 

medullary canal, most commonly associated with 
Chiari type I malformation. It can also accompany an 
intramedullary tumor, follow traumatic injury or infec-
tion. With the improved imaging more incidental/idio-
pathic syrinxes are diagnosed (1).

Syringomyelia can occur in any segment of the spi-
nal cord and usually expands over time. Damage to the 
spinal cord develop predominantly around the medul-
lary central canal and affects the fibers that carry infor-
mation between the brain and the extremities. It results 
in progressive weakness in the arms and legs, loss of 
the ability to feel extremes of hot or cold, produce stiff-
ness and pain. The symptoms tend to develop slowly.

A variety of surgical operations have been proposed 
for symptomatic syringomyelia. It results from ambigu-
ity in the explanations proposed to explain the mecha-
nism leading to this disease (1). Presently in cases with 
Arnold-Chiari syndrome the most common treatment 
is suboccipital decompression sometimes extended 
to cervical decompression. This involves suboccipital 
craniectomy with removal of the posterior border of the 
foramen magnum, and sometimes a laminectomy of 
the upper cervical vertebrae. Duraplasty of the exposed 
region of cerebellar tonsils and spinal cord completes 
the procedure. Some centers advocate microsurgical 
dissection of any adhesions, opening of the fourth ven-
tricle outlet and plugging of the obex. An alternative 
treatment involves dorsolateral myelotomy/syryngot-
omy after exposure of the extended spinal cord. This 
is regarded to be the principal indication in idiopatic 
syringomyelia. This procedure involves exposing of 
the spinal cord through a laminectomy. The syrinx is 
drained into the subarachnoid space either by a di-
rect incision in the dorsal root entry zone, often en-
hanced by insertion of a drain between the cavity and 
subarachnoid space, pleural or peritoneal cavity. This 
procedure is recommended in cases of syringomyelia 
without Chiari or further enlargement of syrinx in pa-
tients after suboccipital decompression (2, 3).

Intramedullary cavity is often separated into a series 
of cavities. Myelotomy and syrinx drainage in those 
cases are more effective if those cavities are connect-
ed by fenestration of the septa. This can be achieved 
by passage of an elastic drain. Passage of the drain 
through the septa requires application of force which 
is done without control over the position of the tip of 
the drain. The management of septated syringomye-
lia is still presenting difficulties because the common 
methods of surgical treatment do not always secure 
drainage of all cavities.

This procedure can be performed with more safety 
under visual control provided by a fiberoscope insert-
ed through a myelotomy. The diameter of neurosurgi-
cal fiberoscopes is large in relation to the size of the 
medullary central canal and medulla. A small diame-
ter (1.4 mm) fiberscope has been made available for 
treatment of the epidural adhesions in the spinal canal, 

causing back pain and spinal roots dysfunction, par-
ticularly in patients after failed back surgery. The adhe-
sions are interrupted with an inflatable balloon intro-
duced with the fiberoscope via a Tuohy needle into the 
subarachnoid and epidural spaces (2-6). Primarily the 
epiduroscope has been designed for the diagnosis in 
patients with spinal neurological deficits impossible to 
be diagnosed with imaging. Fiberscopes with an exter-
nal diameter of 0.5, 0.9, or 1.4 mm were developed (4). 
They enabled diagnosis of proliferation of fibrous tis-
sue in the subarachnoid space and be followed by 
open surgery interrupting the adhesions and relieving 
the patients from the symptoms. The idea has been 
further developed by an introduction of flexible, steer-
able fiberscopes used for diagnosing and treatment of 
patients with subdural or epidural, mostly postopera-
tive adhesions. This paper presents an experience in 
using a flexible, steerable fine fiberscope in the shunt-
ing procedure of cervical and thoracic syringomyelia.

AIM

The aim of this paper is description of the first expe-
rience in the use of epiduroscope, a fine, disposable 
fiberscope designed for exploration of the spinal epi-
dural space for intramedullary application.

MATERIAL AND METHODS

In the years 2012-2013 there were three patients 
with cervico-thoracic septated syringomyelia oper-
ated using a disposable, 1.4 mm diameter flexible fi-
berscope (Prisma SRL Mizar®) with AL-3000E optics. 
An Alcor® vascular catheter balloon has been used to 
extend the septa fenestrations. The patients were fe-
males in the age 32-38 years. The symptoms leading 
to diagnosis were gradual deterioration of sensation in 
the upper and lower extremities, numbness, gait distur-
bances and disruption in temperature sensation. All pa-
tients were subjected to magnetic resonance scanning 
of the head and spine. Two patients were diagnosed 
with an idiopatic syringomyelia based on magnetic 
resonance imaging, excluding Chiari malformation and 
one patient had a recurrence of a syringomyelia cav-
ity with increasing numbness and loss of temperature 
sensation in the lower extremities as well as diminished 
sensation to touch and pain in the upper extremities. 
Recurrence occurred one year after suboccipital de-
compression of cisterna magna providing complete 
reversal of the symptoms for 6 months. Recurrence 
of the symptoms lead to magnetic resonance imaging 
showing an intramedullary septated cavity extending 
from the C2 segment of the cervical spine to the lower 
thoracic vertebrae.

The patients were operated through a cervical lami-
nectomy over the upper extension of the syrinx. Dura 
was incised in the posterior aspect of the medulla. 
The thinnest, translucent location of the intramedul-
lary cavity on the spine was identified and incised. 
The length of the incision was about 2 mm. A fiber-
scope was inserted through this cervical myelotomy 
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allowing inspection of the intramedullary cavity and 
identifying the septa. Septa were in sequence fenes-
trated mechanically with the tip of the fiberscope. 
A vascular balloon catheter has been passed into the 
lowest cavity through the working channel of the fiber-
scope. The balloon was filled under visual control with 
saline and stepwise withdrawn thus extending the fen-
estrations in the septa. The extent of fenestration was 
adjusted by adequate filling of the balloon under visual 
control. A short silicone drain has been left connecting 
the cavity with the subarachnoid space. Dura has been 
sutured tightly. The patients were discharged and fol-
lowed in the outpatient department for 2 years.

RESULTS

All operations were uneventfully performed. No dif-
ficulty was encountered in passing of the fiberscope 
through the septa. Visual control of the distortion of 
septa under endoscope pressure added confidence 
and safety to the procedure. The size of the inflatable 
balloon used to enlarge septa fenestration could be 
controlled visually, which offered optimal adjustment of 
the balloon diameter to the diameter of the syrinx cav-
ity. No bleeding from the septa or walls of the cavity has 
been observed. The postoperative course was unevent-
ful. The neurological symptoms in patients improved 
and there was no recurrence in 2 years follow-up.

DISCUSSION

The precise etiology for idiopathic syringomyelia re-
mains unclear despite a variety of theories proposed. 
They include a cerebellar piston, intramedullary pulse 
pressure and elevated spinal subarachnoid pressure 
theories (1).

The management of septated syringomyelia is pre-
senting difficulties because the common methods of 
surgical treatment do not always secure drainage of all 
cavities (6).

The development of a flexible neuroendoscope en-
ables perforation of the septa under visual control.

The fine flexible fiberscope was developed in 1988 
to inspect cisterna magna and cerebral ventricles 
through a lumbar spinal tap. Afterwards there were no 
further developments reported, particularly in the treat-
ment of syringomyelia. The literature comprehensive 
review yielded below 50 cases of idiopatic syringomy-
elia cases described (2).

Persistence or recurrence of the syringomyelia 
symptoms after suboccipital decompression is rare, 
but can occur in 1-40% of cases (7). It has been pro-
posed that failure in suboccipital decompression can 
result from inadequate extension of the paratonsillar 
space, persistent blockage of the CSF pathways at the 
foramen magnum and increased pulsation of the cer-
ebellar tonsils. In those cases surgical enlargement of 
the previous craniectomy and an expansile duraplasty 
proved to be effective (8). In the presented case sub-
arachnoid shunting of the cavity combined with of the 
multiple cavities has been also effective.

Epiduroscope, a fine endoscopic tool has been basi-
cally designed for the inspection of the epidural space 
and treatment of the low-back pain by interrupting epi-
dural adhesions and deposition of steroids. There is 
a number of publications in this area (9, 10).

In the presented experience an epiduroscope 
proved to be a good tool facilitating and enhancing the 
effectiveness and safety of the syringomyelia operation 
in cases requiring direct drainage of the cavities, but 
this idea has not been explored adequately in the lit-
erature. To our knowledge the present report is the first 
on the use of a disposable flexible, steerable epiduros-
cope in the treatment of multi-cavity syringomyelia.

CONCLUSIONS

Disposable epiduroscope Prisma SRL of 1.4 mm 
diameter is a useful and safe tool enhancing the 
safety and effectiveness of syrinx septotomy in syr-
inx drainage operations.

Further studies are needed to further evaluate 
the feasibility of this technique.
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