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POSTERIOR FOSSA DECOMPRESSION AND
CONCURRENT CORRECTION OF KYPHOSCOLIOSIS
ASSOCIATED WITH CHIARI Il MALFORMATION:

CHIARI I MALFORMASYONU ILE ESLIK EDEN
KIFOSKOLYOZUN AYNI SEANSTA POSTERIOR FOSSA
DEKOMPRESYONU VE KORREKSIYONU: OLGU SUNUMU

SUMMARY:

A 16.5-year-old boy underwent concomitant posterior fossa decompression (PFD) for CM-l and
spinal curve correction. Preop MRI evaluation revealed a CM-|, cervicothoracic syringomyelia. A
thoracic kyphosis (62°) with a double thoracic scoliotic curve (40°, 42°) diagnosed. A preoperative
neurological examination revealed numbness in the left arm and a slight loss of motor function.
Under intraoperative neurophysiological monitoring (IONM), a PFD and resection of C1 vertebra
were performed before the surgical correction of the spinal deformity. Posterior pedicle screws
were applied to vertebrae between T2 and L1. IONM revealed a clear improvement in the left arm
following PFD. A postoperative magnetic rezonans imaging revealed a satisfactory decompression
at the craniocervical junction and a significant improvement of the syrinx. Follow-up study after 3
years later showed that proximal thoracic angle was 10°, main thoracic angle was 10°, and lateral
Cobb angle was 42°. Deformity correction surgery and treatment for CM-I performed in one session
seems relatively new. IONM is vital in assessing a patient’s condition prior to surgical operation
and changes, which occur during surgery, as well as evaluation the follow-up period. Our study
showed that PFD and spinal curve correction can be conducted in a single surgical session.
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Level of Evidence: Case report, Level IV

OZET:

Omurga egriligi ve CM-l olan 16.5 yasinda erkek bir hastaya es zamanli olarak deformite diizeltilmesi
ve posterior fossa dekompresyonu (PFD) uygulandi. Preop MRG ile CM-I ve servikotorasik
siringomyeli, radyolojik olarak torakal kifoz (62°) ile cift torakal skolyoz egriligi (40°, 42°) gézlendi.
Preop norolojik muayenede sol kolda uyusukluk ve motor fonksiyonun hafif kaybi tespit edildi.
intraoperatif nérofizyolojik monitdrizasyon (IONM) altinda posterior fossanin ve C1 posteriorunun
dekompresyonu omurga deformitesi duzeltiimesi 6ncesi ayni seansta uygulandi. Posterior
pedikiil vidalari T2-L1 vertebralar arasina uygulandi. PFD nu takiben IONM da sol kolda belirgin
bir diizelme goézlendi. Cerrahi prosediir sirasinda herhangi bir olumsuz yan etki goézlenmedi.
Postoperatif MRG ile kranioservikal bileskede belirgin bir dekompresyon ve sirinkste diizelme
gozlendi. Postoperatif 3 yil takip sonucunda her iki torakal aci 10° ve lateral Cobb acisi 42° olarak
olctldi. Es zamanli omurga deformitesi ve CM-I in dulzeltilmesi daha 6nce tanimlanmamistir.
Cerrahi 6ncesi, sirasinda ve sonrasi gelisebilecek norolojik degisikliklerin degerlendirilebilmesi icin
IONM kullanilmasi ¢cok 6nemlidir. Uygun olgularda PFD ve omurga edriligi diizeltiimesi es zamanli
olarak gergeklestirilebilir.

Anahtar Kelimeler: Chiari malformasyonu, skolyoz, kifoz, siringomiyeli, posterior fossa
dekompresyonu.

Kanit Diizeyi: Olgu sunumu, Diizey IV
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INTRODUCTION:

Chiari malformation (CM) associated with syringomyelia is
one of the most common intraspinal anomalies in scoliosis®®.
Chiari malformation type 1 (CM-I) is defined as herniation
of the cerebellar tonsils caudal to the foramen magnum'*.
Magnetic resonance imaging (MRI) also reveals a >4-5-
mm herniation CM of the tonsils caudal to the foramen

magnum*”'’. Previous reports have indicated that scoliosis

is found in 50-90% of CM patients and 15-65% of CM-I
patients''’. Several studies have investigated the development
of scoliosis with CM or syringomyelia, but the mechanism is
not fully understood®. Due to the neurological risks, posterior
fossa decompression (PFD) or a syrinx shunt is recommended
3-6 months before spinal fusion®. Our study demonstrates a
regression of the neurological findings and the deformity after
aconcurrent PFD and spinal fusion in an adolescent with CM-
I, cervicothoracic syringomyelia and kyphoscoliosis deformity.

CASE REPORT:

Double thoracic scoliosis and kyphosis deformities were
observed by radiography in a 16.5 year-old male. The AP
Cobb angles were 40° (T2-T5) and 42° (T6-110), and
the lateral thoracic Cobb angle was 62° (Fig 1).CM-I
malformation (cerebellar tonsils extendingl8 mm caudal to
the foramen magnum) and an extensive syringomyelia cavity
in the central spinal cord (between C4-T9, with the widest
areas 5 x 6 mm at the level of C6 and 7 x 9 mm at the level of
T6) were identified on MRI (Fig 1). During the preoperative
neurological evaluation, there was a slight loss of sensation and
motor function in the left arm and. No an abnormal superficial
abdominal reflex was found. Together with intraoperative
neurophysiological monitoring (IONM), successive PFD and
T2-L1 intervertebral fusion were implemented. The rods were
successively placed with segmental compression on the convex
side and at the original position on the concave side to prevent
spinal cord tension (Fig 2).

Figure 1. (A-B) Preoperative AP X-ray film indicating
double thoracic scoliosis curvature (Cobb angle; 40° and
42°), Cobb angle on lateral graphy is 62°. (C-F) MRI
showed extensive syringomyelia in CM-I and cervical
and thoracic region (Syrinx level is between C4 and D9,
Syrinx Width is 5 mm at C6 level and 7 mm at T6 level).
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Beginning and (F) post-decompression.

Figure 2. (A-B) Patient position. (C-D) Posterior suboccipital decompression and C1 laminectomy for CM-I and
Syringomyelia. On IONM, an apparent recovery was observed on the left arm following suboccipital decompression. (E)

The operationlasted a total of 8 hours (1.5 hours decompression,
6.5 hours posterior instrumentation). The total blood loss was
1500 cc. On IONM, apparent recovery was observed in the left
arm following PFD. No complications were observed during
the surgical procedure. The patient was mobilized on post-op
day 2 and discharged on day 7. A soft collar was used during
post-op week 1. The patient was observed postoperatively in

3th, 6th and 12th months. In the final follow up at the end of
3 years, the AP Cobb angles were 10° both in T2-5 and T6-
L1 levels, and the lateral Cobb angle was 42° at T2-L1 level.
A recovery of neurological function and an evident decrease in
the size of the syringomyelia were observed in MRI (between
C4 and T8, with the widest areas 1.8 mm at the level of C5
and 3.9 mm at the level of T6) (Fig 3).
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Figure 3. (A-B) During the final check in the end of
postoperative 2.5 years, AP Cobb angle was 10° (T2-5)
and 10° (T6-L1); lateral Cobb angle was 42° (T2-L1).
(C-F) An evident decrease in the size of syringomyelia
cavity was observed on MRI (Syrinx level is between C4
and T'8, Syrinx Width is 1.8 mm at C5 level and 3.9 mm
at T6 level).

DISCUSSION:

Neurosurgical treatment of neural axis malformations is
recommended prior to correction of a spinal deformity
due to high risk of neurological disruption during the
correction™**?, First, PFD or syrinx shunt application, then a

vertebral correction 3 to 6 months later is recommended®. The

probability of observing a tethered cord with CM-I is 14%'%%.
Intervention for intraspinal anomalies is recommended
before the surgical decompression of the CM?>*'*. Most
intraspinal anomalies identified with scoliosis are small
syrinx or minimal cerebellar ectopies that do not require
surgical intervention®. In most cases, rather than prophylactic
neurological operations, careful observation is recommended
for asymptomatic syringomyelia'>. Some authors report that
brace treatment in scoliosis with CM-I or syringomyelia
is ineffective®. Others defend the use of brace treatment on
skeletally immature patients with a Risser grade lower than 3
and a curvature between 20 and 50° %, In addition to PFD, it
was shown that the use of bracing prevents curve progression,
with the exception of double major curvature (64%)%.

It was shown that PFD conducted in younger patients, when
the curvature is small, will mostly be beneficial for correction
of the scoliosis curvature when scoliosis is present with CM-
I#. Sengupta reported that 37.5% of 16 patients had fixed
curvature, and 71.4% of those with fixed curvature were
younger than 10 years old at the time of PFD*. Muhonen
reported that scoliosis regressed in all patients under 10
years during decompression, including those with curvature
greater than 407, Eule presented correction in 5 of 5 cases
younger than 8 years old after decompression®. Bhangoo
et al. reported that the required average age for scoliosis
surgery was 158 months with an average Cobb angle of 76°
in 13 patients with symptomatic CM and clinically-identified
scoliosis who received PFD. These authors stated that the
age (>10) and Cobb angle (>30°) were clearly related to the
need for additional scoliosis surgery?. Flynn et al. found that
the reasons for scoliosis progression in patients who received
post-neurosurgical intervention were related to older age
(>11), the existence of neurological symptoms, rotation of the
vertebra object, double scoliosis curvature, and the presence
of a wide curve (>50 kyphosis or >40 scoliosis)". Brockmeyer
et al. noted that patients with CM-I and syringomyelia in
addition to scoliosis, who had PFD and duraplasty curvature
greater than 50° and who were older than 12 years have a low
chance of correction, whereas the percentage of correction
or stabilization of a small curvature in patients younger than
10 years is high (62%)°. According to the Kelly et al., spinal
deformities are more likely to improve after CM decompression
of the hindbrain in young patients (<10 years old) with small
coronal Cobb measurements (<40°). Spinal fusion is reserved
for those curves that progress to deformities greater than 50°.
Spinal deformity surgery may be more challenging in these
patients, in part because of difficulties with intraoperative
neurologic monitoring challenges”®. Early neurosurgical
intervention for intraspinal anomalies in younger patients
ensures correction of the accompanying scoliosis deformity,
and this is not possible in older patients and late interventions

fOI‘ CurvatureZ,S,l 0,13,18,20,21,25
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Xie et al. suggested that PFD is not always required before
spinal deformity correction in adolescents suffering from
CM-I and scoliosis. Among 13 patients with adolescent
scoliosis and CM-I with a wide curve who presented evident
progression, 7 patients were treated with single-stage total
posterior vertebral column resection (Cobb angle >90°), and
6 patients were treated with posterior pedicle screw fixation
and deformity correction (Cobb angle >90°); no neurosurgical
actions were taken to address the CIM?%. Xie et al. recommended
a gradual primary correction of the deformity with segmental
compression on the convex side during the procedure?. In our
case, we also implemented segmental compression starting
from the convex side first, as described by Xie et al., during
the placement of rods after PFD and during the correction
operation.

According to Zhu et al., for patients with both CM-I and spinal
deformity, PFD may be effective for the regression of scoliosis
in 64.8% of younger patients, whereas it may not prevent the
progression of scoliosis in patients with a Cobb angle > 44.5°
and double curvature?. In our case, we also considered that
PFD may be insufficient due to the age of the patient (16.5
years) and the presence of a double thoracic curve (42° and
40°) and kyphosis (62°) deformity, and we implemented the
deformity correction during the same session.

During spinal surgery, IONM enables the evaluation of the
intraoperative integrity of the corticospinal tract”. IONM
is recommended during pathological treatment and spinal
correction to minimize and prevent risks; it is particularly
important in evaluating neurological correction during
surgery. IONM is vital in assessing a patient’s condition
prior to surgical operation as well as the changes that occur
during surgery, and for evaluation during the follow-up
period'*. Godzik et al. reported that the surgical management
of spinal deformity in patients with underlying CM-I and
syringomyelia carries a higher risk of new neurological deficit,
despite adequate neurosurgical decompression and IONM!.
We assessed our patient with IONM during surgery. Upon
the completion of PFD, we detected an evident increase in the
stimulation of the left upper extremity.

We performed a deformity correction during the same session
and observed that the correction was maintained and no
additional pathological changes developed. At the end of the
2.5-year postoperative period, we obtained satisfactory clinical
and radiological results in a patient who was submitted to PFD
and deformity correction surgery during the same session.

Deformity-correction surgery and treatment of CM-I
performed in one session seems to be a relatively new approach.
IONM is vital in assessing a patient’s condition prior to
surgical operation, as well as the changes may occur during the

surgery, and for evaluation during the follow-up period. Our
study demonstrated that PFD and spinal curve correction can
be conducted in a single surgical session.
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