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ABSTRACT

The subject of surgical approach and aetiology of syringomyelia is controversial. In our retrospective study,
done between 1992-1998, we evaluated the results of different operative techniques applied to twelve patients
with syringomyelia and associated Chiari malformation. Twelve patients underwent a total of sixteen operative
procedures. Foramen magnum decompression with dural plasty (fascia lata or freeze-dried cadaveric dura) was
performed on six patients. The foramen magnum decompression was achieved via suboccipital craniectomy and
C1 and C2 laminectomy. Postoperative follow-up periods averaged 20 months (3-38 months). Of the twelve
patients who had had preoperative symptoms and neurologic and physical signs, seven had improved, two had
partially improved, one had no change and two had worsened. In conclusion, the patients who had the foramen
magnum decompression with dural plasty showed a more favourable prognosis than those who had undergone
the foramen magnum decompression or/and syringosubarachnoid shunting procedures.

Key words: Syringomyelia, Foramen magnum decompression, Chiari malformation
OzET
SIRINGOMYELI ILE CHIARI MALFORMASYONUNUN CERRAHI TEDAVISI

Siringomyelinin cerrahi tedavisi ve etyolojisi halen tartismalidir. 1992 ile 1998 yilarini kapsayan dénemle ilgili
olarak yaptigimiz ¢calismada Chiari malformasyonu ile birlikte olan siringomyelili 12 hastada uygulanan farkl
cerrahi tekniklerin sonuglar degerlendirilmistir. 12 hastaya toplam 16 cerrahi girisim uygulanmistir. Operasyon
sonrasi takip ortalama 20 aydir. Foramen magnum dekompresyonu ve duraplasti uygulanan alti hastanin
dordiinde kliniksel iyilegme, ikisinde ise kismen iyilesme gérllmuistir. Siringosubaraknoid sant uygulanan iki
hastadan birinde iyilesme, digerinde ise kétllesme gérilmistir. Foramen magnum dekompresyonu ve
siringosubaraknoid sant uygulanan (¢ hastada ise, ikisinde iyilesme birinde kétllesme saptanmistir. Sadece
foramen magnum dekompresyonu uygulanan iki hastanin biri dizelmis, digeri ise kismen iyilegmistir. Operasyon
6ncesi donemde semptom ve nérolojik fonksiyon kayiplari bulunan toplam 12 olgunun 7’si iyilesmis, ikisi kismen
dizelmis, birinde degisiklik olmazken ikisi kétilesmistir. Ozetle, foramen magnum dekompresyonu ve duraplasti
ybntemi, tek basina foramen magnum dekompresyonu ve/veya siringosubaraknoid sant ydntemlerine oranla daha
etkili yontemdir.

Anahtar Sézciikler : Siringomiyeli, Foramen magnum dekompresyonu, Chiari malformasyonu

INTRODUCTION tonsils through the foramen magnum without

The term "syringomyelia” is used for the presence displacement of hindbrain (17). Two theories have
of cystic cavities or syrinx in the spinal cord, often ~ Deen proposed. Gardner has proposed the
associated with other pathologies such as Chiari type ' hydrodynamic theory”, in which an extension of
1 malformation, trauma and tumour(3,15). Of these, syringomyelia results from the "water-hammer" effect
Chiari 1 malformation is the most frequently of pulsatile transmission of cerebrospinal fluid from the
encountered craniocervical junction deformity, fourth ventricle to the cavity in the spinal cord(6). In an
characterised by a downward herniation of cerebellar ~ alternative theory proposed by Williams, the
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obstruction at the level of the foramen magnum leads
to a dissociation of pressure between the cranial and
spinal cerebrospinal fluid compartments. This causes
the fluid to be sucked from the fourth ventricle into the
central channel(29).

From the point of view of surgical approach to
syringomyelia, there is no consensus among authors.
Many surgical modalities have been applied, including
shunting procedures(24,28) and foramen magnum
decompression with or without closure of dura(11,19).
Foramen magnum decompression with duraplasty has
been widely accepted in the treatment of syringomyelia
associated with Chiari 1 malformation (4,10,25).

PATIENTS and METHODS

Twelve patients with syringomyelia related with
Chiari 1 malformation were operated on between 1992
and 1998 at the Neurosurgery Department of the
Medical Faculty of Osmangazi University. 7 of the
patients were male and 5 female. Their ages at
operation ranged from 14 to 50 years (mean 36.1
years). Presenting symptoms were dysesthesia,
weakness, occipital and cervical pain, difficulty in
walking, back pain, dyspnea and pain in the arm.
Neurologic and physical signs were dissociated
sensory loss, motor weakness, pathologic reflex,
atrophy, gait abnormality, bowel dysfunction and
bladder dysfunction.

Table 1. The major symptoms and clinical signs of the patients

Symptoms Signs

Dysesthesia 10(83%) | Dissociated sensory loss 10(83%)
Qccipital and cervical pain ~~ 6(50%) | Motor weakness 6(50%)
Weakness 6(50%) | Pathologic reflex 4{33%)
Difficulty in walking 5(41%) | Atrophy 4(33%)
Back pain 2(16%) | Gait abnomality 2(16%)
Pain in arm 2(16%) | Bowel dysfunction 1(8%)
Dyspnea 1(8%) Bladder dysfunction 1(8%)

The most common symptoms were dysesthesia,
pain and weakness, and the signs were dissociated
sensory loss and motor weakness. Preoperative
duration of symptoms and signs ranged from 18
months to 9 years (mean 49.7 months).

Properative imaging consisted of plain radiography

of skull and spine (12 patients), cranial computed
tomography (4 patients), spinal computed tomography
(4 patients) and spinal magnetic resonance imaging
(12 patients).

Twelve patients with syringomyelia associated with
Chiari malformation underwent a total of sixteen
procedures. magnum
decompression with duraplasty was performed on six

operative Foramen

patients,

Figure 1a.b.c.

Preoperative (a), postoperative second month (b)

and postoperative seventh month (¢c) magnetic resonance imaging
of patient with syringomyelia treated with foramen magnum
decompression and duraplasty

Figure 2a.b.c.
Preoperative (a), postoperative seventh month (b) and
postoperative tenth month (c) magnetic resonance imaging of
patient with syringomyelia treated with foramen magnum
decompression and duraplasty

foramen magnum decompression (dura open) in two
patients, syringosubarachnoid shunting and foramen
magnum decompression in three patients, and
syringosubarachnoid shunting by itself in two patients.
Foramen magnum decompression was achieved via
suboccipital craniectomy, cercival first and second
vertebrae laminectomy. The dura mater was opened,
with care taken to preserve the arachnoid me;nbrane
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Table 2. Clinical and radiological results of the patients

Patient Age Sex Postop. cli. Postop. rad. Operation Level

L IR 26 SO IO improved .......cc.hvevninne improved.........fure... EMD and dura {(f.1ata) .........b...... C7-T2
P UNNUUOTNN S 38 | SEUOU IO Par. impro........ee.. No change......feeecnin FMD and dura (cadave.)....|...... Ci-C5
TR B 47 . 1Y/ O improved ...l improved.........fevrnes FMD and dura (cadave.).....}...... C2-C5
b, 26.ccbenne. [N AU improved.........lecee.. NO change ...cc.bewven.. FMD and dura (cadave.).......... C3-C7
LURTS N 4. (=T U Improved ..o Par. impro ....cc.foveeees FMD and dura {f.1ata) ..o e C2-C5
Bevrerreneedbeneene 54....4..... | O Par, impro....... e Par. impro ...c.feeeeeens FMD and dura (cadave.)*..|...... C2-C7
2 W FC) B Y TR SO improved ...ccoooofooeae. Par. iImpro ......fueeeeee SSS and FMD .eevcvccrcfernns c2-T1
S SOSUDTRI RO 31 Moo Worsened.........lovees No change .....}..co... SSSand FMD...oovv e C1-Cs
L= RO N 33 IO IO Improved ...cooodiennnns No change ..o, SSS and FMD. oo b Cc2-T2
3 o OO S 50 Muoree o, improved ... No change ....fo.o.. FMD teeereveeeerereeesssrseneseseneh e C1-C6
| IS SO P23 T 1 N RO Worsened.........feee No change ..o S8S e s C6-T5
12 T4 IR O F o No change.......fuens No change.....foccn S8S b C4-T2

FMD : Foramen magnum decompression, Dura : Duraplasty, Cadave: Freeze - Dried cadaveric dura,
F.lata: Fascia lata, Postop. Cli.: Post-operative clinical staius, Postop. Rad.: Post-operative radiological
evaluation. Two months later, duraplasty was performed due to CSF leakage.

intact. Fascia lata was used for duraplasty in two
cases and freeze-dried cadaveric dura in four cases.

The postioperative follow-up period averaged 20
months (range 3-38 months). Of the twelve patients
who had had preoperative symptoms and neurologic
and physical signs, seven had improved, two had
partially improved, one had no change and iwo had
worsened. Moriality was zero in the pre-operative and
early post-operative period. Syringosubarachnoid
shunting was performed in five cases. Three of the
five patients underwent a second operation (foramen
magnum decompression). As shown in Table I, two of
the three improved and one worsened. Foramen
magnum decompression and duraplasty was
performed in six cases. Four of these improved (66%)
and two (33%) partially improved.

Postoperative radiological examination consisted
of spinal X-ray and spinal magnetic resonance
imaging. In patients on whom foramen magnum

decompression was performed with duraplasty,
magnetic resonance imaging studies showed the new
cisterna magna formation. Of these patients two
improved, two remained unchanged and two
worsened radiologically. No correlation was observed

between radiological and clinical improvements.

Complications:
Subcutaneous
cerebrospinal
fluid accumulation
was observed in
3 patients with
foramen magnum
decompression
with duraplasty.
(Figure 3)

Figure 3. Subcutaneous
cerebrospinal fluid
| accumulation
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In one of the two patients with foramen magnum
decompression without duraplasty, there was severe
subcutaneous cerebrospinal fluid accumulation and
leakage that required repeated durapiasty.

DISCUSSION

Syringomyelia is cavitary enlargement of the spinal
cord. It is usually characterized by slowly-progressing
dissociate sensory deficit and associated with
craniovertebral Chiari
malformation. Chiari malformation 1 was found in 57

anomalies such as
% of cases with syringomyelia(20). The other causes
include basilar impression, basilar arachnoiditis,
Dandy-Walker cysts, suboccipital encapholocele,
foramen magnum cysts and foramen magnum
tumours(16).

Abbe and Coley made the first surgical treatment
(Syringostomy) on syringomyelia in  1891(3).
Laminectomy was performed in the treatment of
syringomyelia for a number of years(1,21). Surgical
procedures such as syringostomy, terminal
ventriculostomy and myelotomy have been tried in
past years but the results of these procedures have
been poor (2,13). There are several surgical
techniques for

acceptable. These are percutaneous drainage(12),

syringomyelia now considered

syringopleural shunting(28), syringosubarachnoid
shunt(23), ventriculoatrial or ventriculoperitoneal
shunting(18), cerebellar tonsil resection(9), foramen
magnum decompression and obex plugging(6). The
aim of treatment in patients with syringomyelia
associated with Chiari malformation is relief of the
syringomyelia and stabilisation/regression of
symptoms and signs.

In 1976, Rhoton reported his experience of
microsurgical exploration on 11 aduilts with Chiari
malformation associated with hydromyelia, treated by
suboccipital craniectomy, upper cervical laminectomy,
creating an outlet from the fourth ventricle and
opening the distended cord in the thinnest exposed
area, usually along the dorsal root entry zone. Only
one poor result had been seen (22).

Tator et al. (1982) advocate the syringosubarachnoid
shunting procedure as a treatment of syringomyelia.
They report a series of 20 patients treated by
syringosubarachnoid shunting. 15 of the patients had
idiopathic syringomyelia, four had post-traumatic
syringomyelia and one, syringomyelia secondary to
spinal arachnoiditis. An excellent or good long-term
result was obtained in 15 patients (75%). They also
note the role of microscope operating technique in this
study(24).

Treating twenty-seven patients with traumatic
syringomyelia, Vernon (1983) performed three types of
operation: cord transsection, tube syringostomy to the
subarachnoid space, and tube syringostomy to the
peritoneal cavity. Fourteen patients improved after
treatment, four patients showed no change and six
patients deteriorated but improved after further
operations. Three patients deteriorated but underwent
no further operations. He emphasises the advantage
of shunting procedures in cases of this type(29).

In 1983, Williams evaluated the terminal
ventriculostomy performed on thirty-one patients with
syringomyelia. Seventeen of these patients had had
some previous surgical intervention. Eleven patients
were in the process of deterioration at the time of the
operation. Postoperative improvement was reported in
twenty one patients. Sixteen of the patients who
improved have since proceded to deteriorate. Thirteen
patients sustained no improvement and some of these
have continued to deteriorate(31).

Grant et al. (1987) report 9 patients with
syringomyelia. They found that in patients with
syringomyelia and a posterior fossa abnormality, the
syrinx became smaller after foramen magnum
decompression alone, without any plugging of the
obex. Their observations support the view that
foramen magnum obstruction is important in the
pathogenesis of syringomyelia and an appropriate
target for treatment. Neither before nor after operation
was any communication between the 4% ventricle and
the syrinx observed(7,8).

In 1988, Filizzolo reported a review of the
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treatment of thirty cases of syringomyelia over seven
years, with the following results(5):

1) One of the six patients treated by terminal
ventriculostomy showed an improvement, while five
continued to deteriorate. Three of them needed a
foramen magnum decompression and one, a
syringoperitoneal shunt.

2) Of the twenty-seven patients treated by foramen
magnum decompression 20 improved, 4 remained
unchanged and 3 worsened.

In 1989, Matsumoto and Symon published their
retrospective study of 98 patients with syringomyelia.
They proposed craniovertebral decompression and
duraplasty as the primary intervention of choice for all
syringes associated with Chiari malformation, to
regulate the abnormal hydrodynamic forces created by
the malformation ultimately resulting in collapse of the
syrinx. They advocated implanting a syringoperitoneal
shunt as a primary operation only in cases where the
syrinx is not associated with hind brain abnormality. In
patients whose cysts and symptoms persisted
following the primary intervention, they recommended
syringoperitoneal shunting as a secondary procedure.
They also point out the increased success of shunting
procedures (syringoperitoneal and syringosubarachnoid)
and the improved quality of shunts due to modern
microsurgical techniques. Acceptable results were
obtained in 60% of the cases (14).

In 1991, Vengsarkar reported three cases of
syringomyelia associated with Chiari 1 malformation,
where the clinical manifestation was myelopathy. All
patients were successfully treated by percutaneous
placement of the thecoperitoneal shunt. Two of these
patients had undergone  craniovertebral
decompression in other centers. Post-operative MRI
showed considerable shrinkage of the cysts

corresponding with clinical improvement (27).

Van der Bergh (1991) presented one case where
trauma had played a role in triggering classical
syringomyelia, forming an intraparanchymatous cavity,
extended in the cranial direction by the pulsating

cerebrospinal fluid (26).

in recent years, there are two favoured surgical
procedures for cases of syringomyelia raleted with
Chiari First, shunting systems,
especially syringosubarachnoid shunting, and second,

malformation.

foramen magnum decompression and duraplasty. At

our clinic, we have been performing
syringosubarachnoid shunting for treatment of
syringomyelia for many vyears. An important
complication of SSS has been damage to the spinal
cord at the catheter entry foramen. In addition, the
catheter can only work if the pressure in the syringes
is higher than that in the subarachnoid space. In
shunting procedures, the complication rate for the
catheter (displacements and obstructions) was
12.8%(23). The results of our patients undergoing
syringosubarachnoid shunting and/or foramen
magnum decompression (dura open) were not
favourable. On the other hand, improvement was
observed in sixty-six percent of patients undergoing
foramen magnum decompression and duraplasty. We
conclude that the foramen magnum decompression
and duraplasty procedure is more effective than
syringosubarachnoid shunting in cases of
syringomyelia related with Chiari malformation is
controversial, to date, no surgical procedure has been

acknowledged as the ideal one.

Note: This paper was presented at the European
Association of Neurosurgical Societies Congress, 17-
21 September 1999, Copenhagen
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