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ABSTRACT

Today, an Arnold-Chiari malformation is defined as a developmental pathology of the craniovertebral junction manifested by
a discrepancy between the volume and contents of the posterior cranial fossa, which in turn leads to compression of neu-
rological structures and changes in the cerebrospinal fluid circulation. There are several theories of the correlation between
Chiari malformation and syringomyelia, but the exact mechanism of syringomyelia development remains unclear.

This article describes a clinical case of treatment of a child with Chiari | malformation and syringomyelia within the cervical
and thoracic segments of the spinal cord; after complete posterior fossa decompression, syringomyelia progressed in the
early postoperative period with the development of a severe neurological deficiency. Since there is no standard treatment of
such postoperative complications, a decision was made on the expectant management of the patient. From the twentieth
day of the postoperative period, the patient showed complete regression of the neurological deficiency and positive MRI
dynamics of syringomyelia.

The presented clinical case raises such issues as not only the pathophysiology of syringomyelia progression after complete
posterior fossa decompression, but also the determination of patient management tactics in case of a complicated postop-
erative course of the disease.

The presented clinical case is of interest due to the rarely described aggravation of syringomyelia with enhancing neurological
symptoms in the early postoperative period after complete posterior fossa decompression.

Our observation suggests that the expectant management of the patient, despite syringomyelia progression with neurological
deficiency aggravation after posterior fossa decompression, allowed a favorable long-term outcome of Chiari | malformation.
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3.1.6. OHKonorus, nyyesas Tepanusi

KNMWHUYECKOE HABNIOAEHUE

PEAKMIA KIMHUYECKWN CTYYAM NTPOTPECCUPOBAHMSA CUPUHTOMMENNM HA BDOHE
AHOMAJIMA KWAPW | TUNA NOCJIE ONEPATUBHOTO BMELLATEJIbCTBA

3. E. Poctopryes, H. C. KysHeioBa™, A. A. Macnog, B. E. XaTiowuH, b. B. MateBocsH, I. A. Pe3Huk,
0. B. Nanpoea, E. B. WanawHasn

HMWL| oHkonoruwm, r. PoctoB-Ha-[loHy, Poccuiickas Gegepauus
B4 kyznet.nat@gmail.com

PE3IOME

Ha cerogHsAwWwHMI feHb ManbdopMauma ApHonbaa-Knapy onpefensieTcsi Kak naTosiorus pa3BuTUsi KpaHMoBepTeGpPaibHOro
nepexoAa, NposiBAAIOLLASCA HECOOTBETCTBMEM 06bEMA U COAEPXKMMOTO 3aiHel YEPENHOM IMKM, YTO B CBOKO oYepesb Npu-
BOAMT K KOMMNPECCUUN HEBPOMOIMYECKUX CTPYKTYP U MUBMEHEHMIO XapaKTepa JIMKBOPOToKa. CyLlecTBYeT HECKOJIbKO TEOpUiA
Koppenauuu mexay manbpopmavmeinn Knapu n cupyuHroMmmenmen, oiHako TOYHbIA MeXaHU3M pasBUTUS CUPUHTOMUENUU
ocTaeTcs NpegMeToM Anst AUCKYCCUM.

B cTaTbe onucaH KNMHUYECKUIA CnyYail neyeHns pebeHka c aHoMmanunei Kuapu | Tuna v CMpuHroMmnenuen LWenHbIX U rpyaHbIX
CEerMeHTOB CMMHHOIO MO3ra, y KOTOPOro Nnocne NpoBeAeHHON AEKOMNPECCUM 3aHel YepernHom SIMKK «MOJTHOro o6bema»
B paHHEM nocneonepalMoHHOM NepPUoAe BO3HUKIIO NPOrpeccMpoBaHe CUPUHIOMUENNU C Pa3BUTMEM FPy6Oro HEBPOJIO-
rmyeckoro gepuunTa. YUntbiBasi OTCyTCTBME CTaHAAPTHbIX MOAXOAOB B JIEYEHUM TaKUX MOCNE0NepaLMOHHbIX OCIIOXHEHWN,
NPUHSATO peLLeHre O BbXXuaaTeNlbHOW TaKTUKe BeAeHUsi naumeHTa. C aBajuaTbix CyTOK MocneonepaumMoHHOro nepuoga
y NauueHTa OTMEYEH MOJTHbIV perpecc HeBposiornyeckoro geduvumnTa v NONOXUTENbHAst MarHUTHO-pe30HaHCHas ToMorpa-
¢us (MPT) gMHaMUKa CUPUHIOMUENNN.

MpeacTaBneHHbIW KIMHUYECKMIA cryyai NOAHUMAET He TOJIbKO BOMPOChI NaTodn3nonorum nporpeccMpoBaHnsi CUPUHIOMU-
e/lMm1 nocre BbIMOJIHEHUSI IeKOMMPECCUM 3afiHelN YepenHom SIMKM «MOJTHOFO 06beMay, HO U onpefesieHne TaKTUKU BeAeHUst
nawuueHTa B Clyyae OC/IOXHEHHOIO Noc/ieonepaLoHHOro Te4eHns 3aboneBaHus.

WHTepec npeficTaBNEHHOr0 KIMHUYECKOrO CllyyYas 3aK/to4aeTcsl B TOM, YTO ONMCaHO pefiko BCTpevaroLleecs ycyrybneHuve
CUPUHIOMMENNY C HapacTaHWEM HEBPOJIOMMYECKOW CUMMNTOMATHKN B paHHEM MoOc/ieonepauoHHOM nepuoge nocsie Bbl-
NMOJIHEHUSI AEKOMIMPECCUN 3a[HEW YEPENMHOW SIMKU «TOJTHOFO 06beman.

OcHoBbIBasiCb Ha AiaHHbIX HaLLero HabMAeHWs, BbhkuaaTeNnbHasi TaKTUKa BeleHWUs NaLueHTa, HECMOTPS Ha NMPOrpPeccupo-
BaHWe CUPUHTOMUENUU C YCYry6NeHnemM HEBPOIOrnyeckoro feduunTa, nocne AeKOMNpeccun 3agHen YepenHomn ssIMKU Nno3eo-
nvna go6utbcst 61aronosyYHoro OTAaneHHOro pesynbrata Te4eHust 3aboneBaHus;, CBA3aHHOro ¢ aHomanuen Kuapu | Tuna.

KnioyeBble cNnoea: NporpeccMpoBaHne CUPMHroMUenum, aHoManua Kuapu |, aHomanusi KpaHuoBepTebpasnbHOro nepexo-

[a, AeKoMMpeccus 3agHein YepenHom AMKU
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INTRODUCTION

Currently, Arnold-Chiari malformation is defined
as a pathology of the development of the cranio-
vertebral junction, manifested by a mismatch in the
volume of the posterior cranial fossa and brain struc-
tures, which in turn leads to prolapse of the cerebel-
lar tonsils below the Chamberlain line, compression
of neurological structures within the cranio-vertebral
junction and impaired cerebrospinal fluid dynamics
of varying severity [1].

In clinical practice, the most common is type
| Chiari anomaly. According to the literature, it occurs
with a frequency of 1 per 1000 newborns, with a fe-
male prevalence of 1.3 to 1[2]. In 20-85 % of cases,
Chiari | is potentially associated with syringomyelia,
more often affecting the cervical region, followed by
a combined lesion of the cervical-thoracic region (Fig.
1.). However, there is currently no consensus explain-
ing the etiology and progression of syringomyelia.

In the neurological aspect, Chiari type | anomaly
remains asymptomatic in most cases, which cre-
ates certain difficulties in diagnosing the disease
and is detected when performing magnetic reso-
nance imaging (MRI) for other reasons. When the
disease manifests, the most common symptom in
both adults and children is headache and segmental
violations of temperature sensitivity are much less
common [3].

According to modern concepts, MRI of the central
nervous system is the main and widely used diag-

Fig. 1. Arnold-Chiari anomaly type I: A - cerebellum; B — prolapse
of the cerebellar tonsils below the foramen magnum;
C - syringomyelia at the cervical level.
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nostic method that allows to obtain an image of the
anatomy of the craniovertebral junction with the de-
tection of hydrocephalus and/or syringomyelia, as
well as fixed spinal cord syndrome [4].

The main method of treatment of patients with
craniovertebral junction anomaly is surgical interven-
tion, which is indicated by the presence of neurolog-
ical symptoms associated with both syringomyelia
and the insertion of the tonsils of the cerebellum [5].
Surgical intervention is aimed at restoring cerebro-
spinal fluid dynamics at the level of the cranioverte-
bral junction. Optimal access consists in performing
a suboccipital craniectomy with decompressive ex-
pansion of the foramen magnum, often with laminec-
tomy of the posterior arch C1, and if necessary, the
arch C2 of the vertebra, plastic surgery of the dura
mater is performed.

Thus, the intervention, designated as decompres-
sion of the posterior cranial fossa of the "full vol-
ume", is the most common neurosurgical approach
aimed at restoring the flow of cerebrospinal fluid at
the level of the foramen magnum.

However, there are many questions here: what
amount of decompression is required to successfully
change the pathology of the cerebrospinal fluid flow,
what treatment results are considered satisfactory,
what tactics to choose with the further progression
of syringomyelia in the postoperative period, what
mechanism is responsible for the ineffectiveness of
treatment, what is the need and priority of additional
surgical interventions [6]?

The clinical example we have given shows the
difficulty of determining tactics with an extremely
rare aggravation of syringomyelia with the develop-
ment of a gross neurological deficit after performing
a "full-volume" surgical intervention.

Description of the clinical case

Patient T., 17 years old, was admitted to the clin-
ical diagnostic department of the National Medical
Research Centre for Oncology with complaints of
severe headache in the occipital region. Pain syn-
drome according to the visual-analog pain scale
is 7 points. In the neurological status: cerebral
syndrome; tendon and periosteal reflexes in the
extremities symmetrical; muscle strength 5 points;
segmental sensory disorders were not detected.
According to MRI of the central nervous system
(Fig. 2): omission of the tonsils of the cerebellum
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by 18 mm below the occipital foramen magnum
(Fig. 2A). There are no data for hydrocephalus. Sy-
ringomyelia of the cervical and thoracic spinal cord
with expansion of the central spinal canal up to 6
mm (Fig. 2 B, C). Lack of fixation of the spinal cord
at the lumbar level.

The patient underwent surgical intervention in the
volume of resection of the posterior edge of the fo-

ramen magnum and the posterior semicircle of the
atlas (Fig. 3); Y-shaped opening of a significantly
hypertrophied dura mater and its subsequent plasty
using an artificial dura mater plate from Medtronic.
The arachnoid meninges were not opened in con-
nection with the performed tasks of surgical inter-
vention, in order to avoid further formation of the
adhesive process.

Fig. 3. 3D model of bone decompression reconstruction based on
the results of postoperative CT scan of the brain.

Fig. 4. MRI data (T2 mode) of the brain, cervical spinal cord —
3 days after surgery.
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In the early postoperative period, the patient had an
increase in cerebral symptoms, the appearance of pro-
nounced muscle weakness in the upper extremities up
to 2 points and pronounced hypesthesia in the hands.
A control MRI of the central nervous system was per-

Fig. 5. MRI data (T2 mode) of the brain, cervical spinal cord
performed 23 days after surgery.

Fig. 6. MRI data (T1 mode) of the brain, cervical spinal cord
performed 3 months after surgery.
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formed on the 3rd day after the operation. To exclude
the potentially reversible state of "presyrinx", MRl was
performed using T1 and T2-weighted sequences [7].
MRI data of the brain and cervical spinal cord: no hy-
drocephalus; prolapse of the cerebellar tonsils into
the surgically expanded occipital foramen magnum
remains 18 mm below the large occipital foramen;
negative dynamics of syringomyelia of the cervical
spinal cord with the expansion of the central spinal
canal to 14 mm (versus 6 mm before surgery) (Fig. 4).

Given the lack of standard treatment tactics, in
this case, a decision was made on conservative man-
agement of the patient. Acetazolamide is prescribed
in a daily dose of 250 mg. Since the twentieth day
after the operation, a positive dynamics of the neu-
rological status was noted in the form of an increase
in muscle strength to 5 points, a complete regression
of the cerebral syndrome and sensitive disorders.

MRI data of the brain and cervical spinal cord per-
formed on the 23rd day after surgery revealed posi-
tive dynamics of the disease: omission of the tonsils
of the cerebellum by 11 mm (vs. 18 mm on the 3rd
day after surgery); syringomyelia of the cervical spi-
nal cord from the cerebrospinal junction and caudal
with the expansion of the central spinal canal to 3
mm (vs. 14 mm on the 3rd day after surgery) (Fig. 5).

Clinically, in the late postoperative period, there is
a complete regression of the cerebral syndrome and
the absence of focal manifestations.

On the control MRI 3 months after the operation,
further positive dynamics was noted: lowering of the
tonsils of the cerebellum by 8 mm (versus 11 mm
on the 23rd day after surgery); syringomyelia of the
cervical spinal cord with expansion of the central
spinal canal to 2 mm (versus 3 mm on the 23rd day
after surgery) (Fig. 6).

DISCUSSION

Suboccipital craniectomy, resection of the poste-
rior semicircle of the atlas with subsequent plasty of
the dura mater without opening the arachnoid medul-
la is a highly effective method of treating Chiari type
| anomaly associated with syringomyelia. However,
this method does not exclude a complicated course
of the disease with further progression of syringo-
myelia and aggravation of neurological deficit, which
makes it difficult for the neurosurgeon to choose the
patient's treatment tactics.
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In search of an answer to the question about the
possible mechanisms of the progression of syringo-
myelia after performing a decompressive operation
of "full volume', it is worth referring to the work of
Aboulker J. (1979), who suggested that the displace-
ment of the cerebellar tonsils downwards causes
stenosis of the subarachnoid space at the level of
the foramen magnum with the possible formation
of syringomyelia. After decompression of the pos-
terior cranial fossa, the tonsils are further displaced
downwards due to the weakening of the "support”
of the cerebellum [6]. This is also confirmed by the
theory of Oldfield E. H. et al. (1994) on the pulsating
aggravation of the dislocation of the cerebellar ton-
sils during each respiratory cycle and cardiac systole,
followed by the development of dynamic blockade
of the cerebrospinal fluid pathways in the region of
the foramen magnum and aggravation of syringo-
myelia [8-10]. A number of authors, investigating
this issue, identified as the basis of the persistent
course of the disease: syringomyelia in this group of
patients does not always occur due to obstruction
of the cerebrospinal tract in the area of the foramen

magnum, or the operation did not eliminate obstruc-
tion of the cerebrospinal tract in the area of the fora-
men magnum, which initiates the pathophysiological
mechanism of progression of syringomyelia [11].

Based on our observation data, the patient's wait-
and-see management tactics, despite the progres-
sion of syringomyelia with an aggravation of neuro-
logical deficit after decompression of the posterior
cranial fossa, made it possible to achieve a safe
long-term outcome of the course of the disease as-
sociated with type | Chiari anomaly.

CONCLUSION

The given clinical case demonstrates that patients
after neurosurgical treatment for type | Chiari anom-
aly associated with syringomyelia should undergo
thorough clinical and instrumental dynamic moni-
toring for potential progression of syringomyelia. In
case of an increase in syringomyelia and aggrava-
tion of neurological symptoms in the postoperative
period, conservative management of the patient is
permissible.

References

Tubbs RS, Beckman J, Naftel RP, Chern JJ, Wellons JC, Rozzelle CJ, et al. Institutional experience with 500 cases of surgi-
cally treated pediatric Chiari malformation Type I. J Neurosurg Pediatr. 2011 Mar;7(3):248-256.
https://doi.org/10.3171/2010.12.PEDS10379

2. Langridge B, Phillips E, Choi D. Chiari Malformation Type 1: A Systematic Review of Natural History and Conservative Man-
agement. World Neurosurg. 2017 Aug;104:213-219. https://doi.org/10.1016/j.wneu.2017.04.082

3. Oldfield EH. Pathogenesis of Chiari | - Pathophysiology of Syringomyelia: Implications for Therapy: A Summary of 3 De-
cades of Clinical Research. Neurosurgery. 2017 Sep 1;64(CN_suppl_1):66—77. https://doi.org/10.1093/neuros/nyx377

4. Zuev AA,Kostenko GV. Differentiated approach to surgical treatment of chiari anomaly of type 1 and syringomyelia. Bulletin
of the National Medical and Surgical Center named after N. I. Pirogov 2018;13(1):53-57. (In Russ.).

5. DeoraH,BehariS, SardharaJ, Singh S, Srivastava AK. Is Cervical Stabilization for All Cases of Chiari-I Malformation an Over-
kill? Evidence Speaks Louder Than Words! Neurospine. 2019 Jun;16(2):195-206. https://doi.org/10.14245/ns.1938192.096

6. Gil Z, Rao S, Constantini S. Expansion of Chiari I-associated syringomyelia after posterior-fossa decompression. Childs
Nerv Syst. 2000 Sep;16(9):555-558. https://doi.org/10.1007/s003810000329

7. Chaouki Khoury. Chiari malformations [Internet]. UpToDate. 2003. Available at: https://www.uptodate.com/contents/
chiari-malformations, Accessed: 03.07.2023.

8. Kular S, Cascella M. Chiari | Malformation. 2022 Feb 5. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publish-
ing. 2023 Jan.

9. Heiss JD, Patronas N, DeVroom HL, Shawker T, Ennis R, Kammerer W, et al. Elucidating the pathophysiology of syringomy-
elia. J Neurosurg. 1999 Oct;91(4):553-562. https://doi.org/10.3171/jns.1999.91.4.0553

10. Dzmitry V, Irina T, Hanna V. The Arnold-Chiari Anomaly: A Review of Literature. AUBSR. 2022 Apr 20;16(1):66.
https://doi.org/10.34297/AJBSR.2022.16.002193

11.

Heiss JD, Suffredini G, Smith R, DeVroom HL, Patronas NJ, Butman JA, et al. Pathophysiology of persistent syringomyelia
after decompressive craniocervical surgery. Clinical article. J Neurosurg Spine. 2010 Dec;13(6):729-742.
https://doi.org/10.3171/2010.6.SPINE10200

49


https://www.uptodate.com/contents/chiari-malformations
https://www.uptodate.com/contents/chiari-malformations

South Russian Journal of Cancer 2023. Vol. 4, No. 3. P. 44-50

Rostorguev E. E., Kuznetsova N. S.¥, Maslov A. A, Hatyushin V. E., Matevosyan B. V., Reznik G. A., Pandova 0. V., Shalashnaya E. V. / A rare clinical case of syringomyelia
progression in the presence of Chiari | malformation following the surgery

Information about authors:

Eduard E. Rostorguev - Dr. Sci. (Med.), head of neuro-oncology department, National Medical Research Centre for Oncology, Rostov-on-Don, Russian
Federation. ORCID: https://orcid.org/0000-0003-2937-0470, SPIN: 8487-9157, AuthorID: 794808, Scopus Author ID: 57196005138

Natalia S. Kuznetsova = - MD, oncologist, National Medical Research Centre for Oncology, Rostov-on-Don, Russian Federation. ORCID: https://
orcid.org/0000-0002-2337-326X, SPIN: 8553-3081, AuthorlID: 920734, ResearcherID: AAG-8960-2020, Scopus Author ID: 57196005138

Andrey A. Maslov - Dr. Sci. (Med.), professor, chief doctor, National Medical Research Centre for Oncology, Rostov-on-Don, Russian Federation.
ORCID: https://orcid.org/0000-0001-7328-8074, SPIN: 5963-5915, AuthorID: 817983

Vladislav E. Hatyushin - MD, neurosurgeon, National Medical Research Centre for Oncology, Rostov-on-Don, Russian Federation. ORCID: https://
orcid.org/0000-0002-1526-5197, SPIN: 5719-9345, AuthorID: 1129641

Boris V. Matevosyan - MD, neurosurgeon, National Medical Research Centre for Oncology, Rostov-on-Don, Russian Federation. ORCID: https://orcid.
0rg/0000-0001-7612-8754

Gennadii A. Reznik - MD, neurosurgeon, National Medical Research Centre for Oncology, Rostov-on-Don, Russian Federation. ORCID: https://orcid.
0rg/0000-0001-8914-3996

Olga V. Pandova - MD, neurologist, National Medical Research Centre for Oncology, Rostov-on-Don, Russian Federation. ORCID: https://orcid.
0rg/0000-0003-2218-9345

Elena V. Shalashnaya - senior researcher at the laboratory for the study of the malignant tumors pathogenesis, National Medical Research Centre for
Oncology, Rostov-on-Don, Russian Federation. ORCID: https://orcid.org/0000-0001-7742-4918, SPIN: 2752-0907, AuthorID: 476958, ResearcherlD:
AAE-4085-2022, Scopus Author ID: 55144159900

Contribution of the authors:

Rostorguev E. E. - designed research framework, interpreted the results, edited the text of the paper;
Kuznetsova N. S. - designed research framework, analysed the data, drafted the manuscript;

Maslov A. A. - edited the text of the paper, analysed the results;

Hatyushin V. E. - reviewed the publications on the topic of the article, analysed the data;
Matevosyan B. V. - processing and analysis of the results;

Reznik G. A. - reviewed the publications on the topic of the article;

Pandova 0. V. - reviewed the publications on the topic of the article;

Shalashnaya E. V. - edited the text of the paper.

50


https://orcid.org/0000-0002-2337-326X
https://orcid.org/0000-0002-2337-326X
https://orcid.org/0000-0002-1526-5197
https://orcid.org/0000-0002-1526-5197
https://orcid.org/0000-0001-7612-8754
https://orcid.org/0000-0001-7612-8754
https://orcid.org/0000-0001-8914-3996
https://orcid.org/0000-0001-8914-3996
https://orcid.org/0000-0003-2218-9345
https://orcid.org/0000-0003-2218-9345

