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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Ossification of the posterior longitudinal ligament is arelatively
rare potentially dangerous pathology with insufficiently covered
issues of clinical presentation, diagnostics, treatment tactics and
surgical correction options.

Objective: To present a rare clinical case of a fracture of
the ossified posterior longitudinal ligament in a patient with a
cervical vertebral injury, as well as a review of the literature
on the etiology, pathogenesis, clinical presentation, diagnostics,
and tactics of conservative and surgical treatment for this
pathological condition.

Materials and methods: Clinical case of fracture of ossified
posterior longitudinal ligament in a patient with cervical spine
injury, scientific literature and periodicals.

Results: The material provided will help doctors in various
fields in treating their patients.

Conclusion: Due to the rarity of such clinical situations,
further accumulation of information and its analysis is required.

Key words. Fracture of the ossified posterior longitudinal
ligament, laminoplasty, spinal canal tenosis, clinical case.

Introduction.

Ossification of the posterior longitudinal ligament (OLL)
is a rare, progressive pathological condition characterized by
heterotropic ossification and a progressive process that can lead
to spinal cord compression and myelopathy [1-3].

The main task of the doctor is to make a correct diagnosis
as early as possible to differentiate it from other neurological
diseases, as well as to perform timely surgical and drug
treatment aimed at compensating for this condition and restoring
functions.

This pathology does not have a clear etiological factor; there
are different theories of its development. Ossification can be
provoked and stimulated by trauma, infections, autoimmune
processes, and the impact of environmental factors [4]. At the
genetic and biochemical level, polymorphism of changes in the
alpha chain of collagen types 6,11,17 plays a role. It is they that,
to some extent, over time lead to membranous ossification of
the ligament [5,6].

The posterior longitudinal ligament is firmly fused with the
intervertebral discs and loosely with the vertebral bodies. The
ligament limits excessive flexion of the spinal column, being
the functional antagonist of the anterior longitudinal ligament.
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The loose connection of the posterior longitudinal ligament
with the vertebral bodies and more intense blood circulation
during the occurrence of an adaptive reaction, in some
cases, initiates the activity of the osteogenic function of the
periosteum, the synthetic function of osteoblasts, which in some
cases contributes to the ossification of the posterior longitudinal
ligament.

Studies of the synthetic function of the main cells of connective
tissue — fibroblasts in vitro in the process of modeling the
etiological factors of the formation of somatic dysfunctions
(hypercapnia, hypoxia, compression) and the dynamics of
changes in the composition of the intercellular matrix in the
form of changes in the concentration of collagen, elastin and
glycosaminoglycans confirm this statement [4].

Currently, there is a single generally accepted classification
in the literature, developed by the Research Committee of
the Ministry of Health and Welfare of Japan. According
to this classification, ossification of the ossification of the
lateral radiograph is divided into four types: local, segmental,
continuous and mixed. Mixed and continuous types are most
often associated with progressive myelopathy. They are
characterized by an increase in morphogenetic protein-2.

The surgical approach is based on the size, location and degree
of spinal cord compression. The anterior approach usually
includes anterior corpectomy with fusion and discectomy with
fusion, while the posterior approach includes laminectomy
and laminoplasty. The choice of surgical treatment for ossified
longitudinal ligament remains controversial. The choice of
anterior approach in surgical treatment is more favorable than
posterior one, but may have its own critical complications in the
form of para- or tetraplegia/paresis [7].

Objective: To present a rare clinical case of a fracture of
the ossified posterior longitudinal ligament in a patient with a
cervical spine injury, as well as a review of the literature on the
etiology and pathogenesis, clinical presentation, diagnostics and
tactics of conservative and surgical treatment.

Materials and Methods.

A clinical case of a fracture of the ossified posterior longitudinal
ligament in a patient with a cervical spine injury.

Clinical example.

Patient T., 62 years old, was admitted to the Tyumen Regional
Clinical Hospital No. 2 in 2019, delivered by an ambulance team.
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According to relatives, he stumbled on the porch of his own
house, fell, and hit his cervical spine on the steps. Immediately
after the injury, weakness occurred in all limbs, there was a
short-term loss of consciousness. Immediately after admission,
he was examined by a neurosurgeon, the neurological status
revealed: depression of consciousness according to the Glasgow
Coma Scale up to 14 points, tetraparesis, in the arms up to 3
points, in the legs up to 4 points.

According to the CT results - calcification of the posterior
longitudinal ligament at the level of C2-C5, fragmented in the
upper section, with the formation of an incomplete bone block
C4-C5. The spinal canal at this level is narrowed by 2/3.

According to MRI data, at the level of C2-C7, there is
hyperdense thickening, calcification of the posterior longitudinal
ligament, with the formation of a massive exostosis, up to 7-8
mm thick, at the level of C2-C3, the exostosis is fragmented,
narrows the spinal canal to 5 mm, compresses the spinal cord by
1/2, the latter has a pathological MR signal due to edema.

On the day of admission, a decompression and stabilization
operation was performed using the anterior approach. Removal
of a herniated intervertebral disc C2-3, C3-4. A porous NiTi
implant was formed in the interbody space during distraction
of the cervical spine. A 50 mm Atlantis bone plate was fixed
to the bodies of the C2 and C4 vertebrae during distraction of
the cervical spine. The upper edge of the plate is fixed with
two screws to the body of the C2 vertebra with the screws
passing into the right sections through the central bodies of the
vertebrae, and the lower edge is fixed to the C4 vertebra with the
screws passing into the middle sections of the vertebral bodies.
A control X-ray showed that the condition of the implants is
satisfactory.

On the 4th day, due to the appearance of hemodynamically
significant episodes of asystole, the patient underwent
implantation of a temporary pacemaker.

In the postoperative period, the patient developed tetraplegia,
intestinal and respiratory muscle paresis. A tracheostomy
was performed, and the patient was transferred to artificial
ventilation. The temperature reaction was hectic.

On the 17th day, a CT scan of the chest was performed - an
abscess in the left lung, bilateral hypostatic pneumonia were
detected. Partial atelectasis of the lower lobe on the left.
Hydrothorax on the left. Antibacterial and detoxification therapy
was performed. With the increase of multiple organ failure, a
fatal outcome was recorded.

Discussion.

When analyzing literary data, it is noted that this pathology is
more frequently mentioned in Asian countries.

The greatest amount of information on OZPS has been
accumulated in Japan, where serious scientific research on this
pathology is conducted at the scientific center of the Japanese
Orthopedic Association (JOA). According to the latest data,
the incidence rate in this country is the highest and amounts to
2.0-4.0%, in connection with which this pathology is called the
“disease of the Japanese” [8].

The annual incidence of new cases of OPPS in Korea and China
is within 1.0-3.0%, in North America and Europe — 0.1-1.7%
[9]. Such differences in this indicator are probably explained by
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differences in genetic determination.

Ossification of the posterior longitudinal ligament may occur
concomitantly with other hyperostotic changes such as diffuse
idiopathic skeletal hyperostosis (50.0%), ankylosing spondylitis
(2.0%), and ossification of the ligamentum flavum (6.8%).

Women more often have a petrified, diffuse focus in the thoracic
spine, and this pathology is more severe in them. For men,
the location of foci in the cervicothoracic and thoracolumbar
junctions is more typical.

The onset of ligament destruction occurs after 40 years of age,
more often in men [5].

Given the apparent paucity of data on the pathogenesis of
PL, it has been suggested that the ligaments have several
osteoblastic phenotypes that are not similar to normal cells. A
large number of studies suggest that genetic loci are associated
with susceptibility to calcification of the posterior longitudinal
ligament [5].

The gold standard for assessing changes in the spinal canal and
spinal cord is MRI and CT.

Non-surgical treatment most often consists of physiotherapy
and the use of oral analgesics or anti-inflammatory drugs [7].

Today, surgical treatment by decompression of the spinal cord
is the standard treatment method.

The anterior approach was the most convenient in this case, as
it provides the best route to the ligament and visualization of the
spinal structures, in addition, this approach has a lower risk of
damaging the spinal cord than the posterior approach. Posterior
decompression is technically more difficult, since the posterior
longitudinal ligament is located in front of the spinal cord. The
consequences of using the posterior approach can be kyphosis
and expansion of ossification. Clinicians note that if the patient
has ossification less than 3-4 vertebrae below the C3 level, with a
ligament thickness of less than 5-6 mm and spinal canal stenosis
of less than 50%, then the operation should be performed using
the anterior approach. According to the indicative points of the
Japanese Orthopedic Association (JOA), the anterior approach
is also the best [7,10].

In this case, the use of an anterior approach was completely
justified and met the necessary criteria.

The cause of fatal complications in this case was critical
damage to the spinal cord at the cervical level by fragments
of the ossified posterior longitudinal ligament, which leads to
ischemia and edema, which are factors of secondary damage
to brain tissue. The consequence of this is respiratory failure
with the addition of purulent-septic complications, and the
subsequent development of multiple organ failure, which was
the immediate cause of death.

It should be emphasized that respiratory failure plays a key
role in the pathogenetic chain of development of a cascade
of further unfavorable pathological conditions in the victim's
body. Clinical practice shows that when the neurotrophic effect
on organs and tissues is disrupted due to damage to the spinal
cord structures, severe organ complications develop much faster
and are more severe than without such damage and often lead
to the death of the patient, even with carefully carried out care
measures and compliance with all rules and criteria for artificial
ventilation.



There are no clear clinical differences in spinal cord damage
due to a fracture of the posterior longitudinal ligament and its
trauma described in the literature. In both cases, the neurological
symptoms may be the same.

According to Hosono et al., after laminoplasty, pain in the
cervical spine is more common, in 60% of those operated it
lasted more than 3 months with the need to use strong analgesics.
In the case of anterior spondylodesis, 19% of those operated on
did not have any significant pain at all [11].

During observation of patients, Japanese surgeons and
orthopedists came to the conclusion that after laminoplasty there
is a decrease in the range of motion in this section of the spine
by 62%. The development of paresis is most often associated
with damage to the spinal cord at the level of the C5 vertebra
[11-17].

Conclusion.

Thus, ossification of the posterior longitudinal ligament is a
polyetiological pathology leading to hyperostosis and ectopic
calcification of the posterior longitudinal ligament.

The presented clinical case ended with an unfavorable outcome
due to the addition of a secondary infection and multiple organ
failure. This case shows that despite successful decompression of
the spinal cord, even with satisfactory postoperative respiratory
and infectious control, critical complications may develop.
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