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SUMMARY

Introduction Occipitocervical (OC) fusion is a method for fixation of the OC junction when there is
instability of that segment. Arnold Chiari malformation is a congenital disorder where cerebellar tonsils
descend through the foramen magnum, which can lead to corticomedullar compression and formation
of a syrinx. While treating this condition, for the purpose of decompression, the foramen magnum is
expanded, which can potentially harm the stability of the OC junction.

Case outline We are presenting the case of a 16-year-old female who was surgically treated (suboccipital
craniectomy and decompression) because of Arnold Chiari malformation type I. One-year post-op mul-
tislice computed tomography verified a slight enlargement of basion-axial and basion-dens intervals, with
signs of spinal cord compression. Surgery was performed — OC fusion, canal decompression on C1 and
C2 levels with a plate on occipital bone and screws placed in the third, fourth, and fifth cervical vertebra.
Conclusion OC fusion is a complex surgical procedure (vital neurovascular structures), but it is a reliable
method for treatment of instability of the OC junction.
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INTRODUCTION

Occipitocervical (OC) fusion is a surgical
method for fixation of the OC junction when
there is instability of the OC segment caused
by a variety of conditions (trauma, rheumatoid
arthritis, congenital anomalies, neoplasm, iat-
rogenic instability due to decompression) [1].

Arnold Chiari malformation is a congeni-
tal disorder where cerebellar tonsils descend
through the foramen magnum, which can lead
to corticomedullar compression and creation of
syrinx. It can also be associated with numerous
anomalies (syringomyelia, spina bifida, hydro-
myelia, kyphosis, scoliosis and tethered cord
syndrome), as well as hereditary syndromes [2].

To this date the treatment protocol is debat-
able, with some authors preferring conservative
treatment to surgery [3], but available literature
is in favor of surgical treatment [4, 5, 6].

While treating this condition, for the pur-
pose of decompression, the foramen magnum
is expanded which can potentially harm the
stability of the OC junction [7].

CASE REPORT

We are presenting the case of a 16-year-old fe-
male who was surgically treated (suboccipital
craniectomy and decompression) because of
Arnold Chiari malformation type I. She was ini-
tially hospitalized because of repetitive episodes
of weakness in both arms and legs, that lasted

for a few minutes and disappeared spontane-
ously. They first appeared six months prior to
hospital admission. After careful examination
she was diagnosed with Chiari malformation
type I that was magnetic resonance (MRI) veri-
fied - a prolapse (herniation) of the cerebel-
lar tonsils through the foramen magnum by
20 mm, with compression of the spinal cord.
The ventricular system was in an orderly posi-
tion and shape, without signs of hydrocephalus.
In addition to this obvious malformation, the
existence of syringomyelia (starting from C5
and caudally) and malformation of the base of
the skull in terms of platybasia and an abnormal
angle between the medulla oblongata and mes-
encephalon were observed (Figure 1).

Figure 1. The first magnetic resonance imaging show-
ing herniation of cerebellar tonsils through the foramen
magnum (20 mm) with spinal cord compression
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Figure 2. The first follow up magnetic reso-
nance imaging, before the first surgery

Follow up nuclear MRI was performed (Figure 2) fol-
lowing the first hospitalization and the findings were
unchanged and the neurosurgical procedure (suboc-
cipital craniectomy and decompression) was performed.
Approximately one-year post-op the patient presents with
following symptoms: headache, left arm paresthesia even-
tually followed by left side hemiparesis. New multislice
computed tomography and MRI scans were obtained and
showed progression of syringomyelia expanding cranially
to syringobulbia, decompression in posterior cranial fossa
was still intact. Two months later the symptoms persisted
and new MRI scans were obtained - in comparison with
former scans progression of hydrosyringomyelia was ob-
served, as well as expanded central medullar canal with
oedema. Conservative treatment was tried with antiedema
therapy, but there was no clinical improvement. The pa-
tient was hospitalized again and another MRI evaluation
was performed, and neurosurgeon and orthopedic spinal
surgeon indicated OC stabilization.

Surgery was performed - OC fusion, canal decompres-
sion on C1 and C2 levels with a plate on occipital bone
and screws placed in the third, fourth and fifth cervical
vertebra. Neuromonitoring was used throughout the whole
surgery (Figure 3 and 4).

Postoperatively the patient has no significant symptoms,
with notable reduction of pain and paresthesia of the left
arm. Movements of cervical spine are limited, in accor-
dance with the stated surgery. The patient is feeling well
and she is back to her daily activities.

The study was done in accordance with the institutional
Committee on Ethics.

DISCUSSION

OC fusion is a surgery indicated for treatment of cranio-
cervical junction instability caused by a variety of different
pathologies (congenital, traumatic, degenerative, inflam-
matory, infective, or neoplastic) [1, 8].
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Figure 3. Intraoperative finding - occipital
plate and screws
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Figure 4. Postoperative X-ray

This surgery represents a huge challenge for the opera-
tor and his team, considering that C0-C1-C2 is the most
mobile portion of the spine, and it is the portion of the
spine that must resist force in eight axes of rotation [9].

Each patient that presents with craniocervical junc-
tion instability, whatever the cause, must be carefully and
minutely assessed, appropriate diagnostic methods used.
Only then — while taking into account clinical presentation
(functional stability, neurological status, accompanying
symptoms), as well as MRI/CT findings — after preopera-
tive planning the decision about the right treatment should
be made [10].

The advances made in the field of neuroradiology have
made it possible to understand biomechanics and structure
of this region, especially considering substantial number
of anatomical variations of vascular and neural structures
[11]. Today, these radiologic findings are crucial in preop-
erative planning, and intraoperative visualization.

In 1900s, OC instability was considered inoperable and
a terminal condition, and in the last 90 years there was a
large number of surgical techniques developed to perform
OC fusion [12].

Despite of the chosen method, the main goal is the same
- restore and maintain alignment, decompress neural ele-
ments and provide good conditions for the bone fusion
to occur.

The spine surgeon performing OC fusion must be well
aware of spinal biomechanics and anatomy, and he must
be familiar with the procedures to achieve decompression,
alignment immobilization and fusion. Also, the surgeon
should be aware of the perioperative risks and complica-
tions rates that are significant, and the readmission rates
following OC fusion - that although lower in elective OC
fusion surgeries are not negligible [13, 14].

Taking into account the aforementioned, it is clear that
indicating this surgery is a big decision and the surgeon
must consider all of the methods available as well as evalu-
ate each patient individually before deciding this is the
best solution.

Srp Arh Celok Lek. 2022 May-Jun;150(5-6):351-353



Occipitocervical fusion as treatment of instability in Chiari malformation

While official surgical guidelines are yet to be estab-
lished advancements are being made and teams consist-
ing of experts in diagnosing and treating this condition
were put together to discuss this matter [15]. Most authors
agree that a decision should be made based on the clinical
condition of the patient [5-8]. In their research, Asghar
Ali Turabi et al. [16] concluded that OC fusion along with
decompression surgery, had better outcome than decom-
pression surgery alone. In order to be able to make the
best patient-oriented decision, larger studies focusing on
treatment outcomes are necessary as the available studies
have shown that outcomes vary relative to a number of
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factors like chosen surgical procedure, symptoms duration
and syringomyelia [17].

In our experience, OC fusion is a complex surgical

procedure (involving vital neurovascular structures), de-
manding a multidisciplinary approach (spinal surgeon,
neurosurgeon, anesthesiologist) but it is a reliable method
for treatment of instability of the OC junction. Every case
should be carefully considered, and if decided that OC
fusion is the appropriate method of treatment, it requires
detailed planning.
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OkuunutouepsuKanHa dpysuja y neyery HectabunHoctu Koa Kjapujese

mandopmaumje

Cnaswmwa 3aropay'?, PagosaH Mujanumh'?, Munow Bacuh?, Ypow [Jabetuh?, Ypow HoBakosuh?

'YHuep3utet y beorpagy, MeguumHcku dakynter, beorpag, Cpbuja;

2YHUBEP3NTETCKM KNMHUYKY LeHTap Cpbuje, KnuHuka 3a opTonepcky Xupyprujy v Tpaymatonorujy, beorpag, Cpouja;
YHnBep3uTeTCKI KNHUYKM LieHTap Cpbuje, KnuHuka 3a Heypoxupyprujy, beorpag, Cpbuja

CAXETAK

YBog OxunnutouepsukanHa (OL) dy3uja je meToga dukca-
upnje OLl npenasa Kafia NOCTOjM HECTaBUNHOCT TOF CEFrMEHTa.
ApHonp-KjapujeBa manpopmaLja je KOHreHUTanHu nope-
mehaj rge fonasu Ao Murpaumje LepebenapHux ToH3ma Kpo3
dopameH MarHym, LITO MOXKe JOBECTY A0 LiepBUKOMeAYNapHe
Kommnpecuje 1 cTBaparba CpUHKca. Mpunrnkom neyera oBor
nopemehaja, 36o0r fekomnpecuje ce WwWupn GopameH MarHym,
LITO MOXe [ioBecTu fo HecTabunHocty OL| npenasa.

Mpuka3s 6onecHuka MprKasyjemo cryyaj 6onecHuLe ctapo-
¢t 16 rognHa ca ApHong-KjapvjeBom mandopmaiimjom Tmuna
| Koja je xMpypLUKK NieyeHa (CyboKumMnuTanHa KpaHMeKToMuja u
nekomnpecuja). loanHy fAaHa nocne onepauuje Ha MynTUCaj-
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CHOj KOMjyTepr30BaHOj Tomorpaduju je BepudrikosaHo 6naro
yBehatbe nHTepBana 6a3uoH-aKcuc 1 6a3UoH-0eHc, ca 3HaLvMa
KoMMpecuje KNUMeHe MOXANHE. YUNHEH je XPYPLLKK 3aXBaT
- OL ¢y3mja, fekomnpecuja CnMHanHor KaHana Ha Heomma C1
1 C2, nnoya je NO3MLMOHNPaHa Ha OKLMMUTANHY KOCT, fOK CY
wpadoBy NnacupaHmn y npbeHose €3, C4 n C5.

3akmyuak OL| ¢pysuja je cnoxkeHa xmpypLuKa npoLeaypa (aHa-
TOMCKa Mo3uLMja BUTaNHMX HeYPOBaCKynapHUX CTPYKTYpa),
anv npepAcTaB/ba Noy3naHy MeToAay nevyera HecTabunHocTr
OL npenasa.

KrbyuHe peun: okymnutoLepsrkanHa HectabunHocT; dy3uja;
ApHong-Kjapu
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