AZGRBAYCAN

(@ TiBg JoRwAL

AZERBAIJAN MEDICAL JOURNAL

DOI: https//doi.org/10.34921/amj.2025.2.017

GONC INSANLARDA BEL OSTEOXONDROZUNUN
SUA DIAQNOSTIKASI

Ro.R.Abdullayev', i.A.Voronjev!, R.Ya.Abdullayev', F.i.Kulikova?,
A.G.Kiricenko®, N.S.Lisenko®, T.A.Dudnik®, A.V.Vlasenko!, A.G.Sirko?,
N.V.Tomax?, O.V.Hubarik?

YXarkov Milli Tibb Universiteti, Xarkov, Ukrayna;

2 ]I Me¢nikov adina Dnepropetrovsk Regional Klinik Xastoxana, Dnepr, Ukrayna;
3Ukrayna Sahiyya Nazirliyinin Tibbi va Sosial Olillik Problemlari iizra
Ukrayna Dovlat Tadgigat /nstitutu, Dnepr, Ukrayna;

*Poltava Déviat Tibb Universiteti, Poltava, Ukrayna;

Xiilasa. Magalada bel osteoxondrozunun klinik va nevroloji alamatlari olan 85 xastada siia diagnostikas:
metodlar: ila apar:limeus tadqigat:n naticalori hagqinda malumat verilir. Onlardan 31-i yeniyetmoa (17-21 yas)
(I qrup), 54-ii ganc (22-44 yas) yasda (11 grup) olub. | grupda disk protruziyas: 18,1%, disk yirtigi 5,8%
(P<0,001), Il gqrupda isa miivafiq olaraq 27,9% va 17,0% (p<0,01) miisahida edilmisdir. Protruziya va yirtiq
yeniyetmalik dovriina nisbaton gonc yasda ahamiyyatli daracada (p*<0,05 vo p*<0,001) daha ¢ox geyda
alimb. Rentgenoloji olarag fagaraarasi masafonin azalmas: protruziya zaman: disklarin 77,5%-da, yirtiq
zamant disklarin 85,2%-da qeyd olunub; onlarin ultrasaslo birbasa vizualizasiyasi 96,1%-da va 96,3%-do
geyd olunmugdur (p<0,001 va p<0,05). L5-S1 va L4-L5 saviyyalarinda protruziya va yirtiglarin geyd olunma
tezliyi ahamiyyatli daracada farglanmir. L3-L4 saviyyasinda protruziya 15,7%, yirtiq 5,6% hallarda miisahida
edilib (p<0,05). Bel disklori yurtiginin diagnostikasinda ultrasasin hassasligi 96,2%, spesifikliyi 100,0%,
daqiqliyi 96,3% toskil etmisdir.

Bel osteoxondrozunun diagnostikasinda siia miiayinaSi tisullarimin miiqayisasi gostarmisdir ki, ultrasaslo
miiayina rentgenografiyadan iistiindiir vo MRT ila eyni imkanlara malikdir. Yeniyetmoalor arasinda disklarda
protruziya vo yurtigin askarlanmast onlarda osteoxondrozun inkisafimin diagnostikadan cox avval basiadigim
gostarir.

Acar sozlar: siia diagnostikasi, bel osteoxondrozu, ganc saxslar
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The article presents data on the results of radiological examination of 85 patients with clinical and
neurological signs of lumbar osteochondrosis. Of these, 31 were adolescents (17-21 years old) (group 1), 54
were young (22-44 years old) (group Il). In group I, protrusion was diagnosed in 18.1% of discs, hernia - in
5.8% of discs (P<0.001), and in group Il - in 27.9% and 17.0% of discs (p<0.01), respectively. Protrusion
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and hernia were registered reliably (p<0.05 and p<0.001) more often in young age than in adolescence. The
radiological symptom of decreased intervertebral space height was observed in 77.5% of protrusion cases
and in 85.2% of hernia cases, when their direct visualization by ultrasound was observed in 96.1% and
96.3% of cases (p<0.001 and p<0.05). At the L5-S1 and L4-L5 levels, the frequency of protrusion and hernia
did not differ significantly. At the L3-L4 level, protrusion was observed in 15.7%, hernia in 5.6% of cases
(p<0.05). The sensitivity of ultrasound in diagnosing hernia was 96.2%, specificity - 100.0%, accuracy -

96.3%.

Comparison of radiation methods of examination in diagnostics of lumbar osteochondrosis showed that
ultrasound has an advantage over radiography and the same capabilities as MRI. Detection of disc
protrusion and hernia among adolescents indicates the onset of osteochondrosis development long before

their diagnosis.

The intervertebral disc (IVD) and liga-
mentous apparatus form the vertebral motor
segment, which performs the main function of
the spinal column. The intervertebral disc acts
as a shock absorber, provides flexibility and
reduces stress on the vertebral bodies. The disc
consists of the end plates, the annulus fibrosus
(AF), and the nucleus pulposus (NP). Histo-
logical studies show that degenerative changes
in IVD begin in childhood [1].

Degenerative disc disease (DDD) in the
lumbar spine is the most common cause of pain.
A study by J. P. G. Urban et al. showed the role
of biomechanical factors and gene phenotypes
in the development of degenerative changes in
IVD at a young age [2]. The link between low
back pain and degenerative changes in the discs,
the role of improper loading and trauma in their
development is noted in many publications [3].

A wide range of movements in the lumbar
region contributes to an increase in the load on
the spinal motion segment, and this, in turn,
accelerates the development of degeneration in
the nucleus pulposus. Increasing pressure on the
intervertebral discs increases the risk of
cracking and rupture of the fibrous ring. In
childhood, degenerative disc disease as the
main cause of back pain is often not diagnosed
[4].

In young people in the absence of secondary
signs of degeneration in the MRI process, low
signal intensity is registered in several VD,
which is an indirect sign of their dehydration
[5]. Age and baseline changes in the disc, rather
than genetic factors, influence the 5-year deve-
lopment of degeneration in patients with lumbar
pain. The formation of an intervertebral hernia
causes the development of spinal pain at rest
[6]. Degenerative disc disease (DDD) prog-
resses with age and involves meta-bolic
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disorders and recovery of degenerative altered
MHD tissue. The degenerative and inflam-
matory processes that occur during disc
degeneration contribute to the growth of nerve
fibers and blood vessels in the disc, which
potentially explains the development of pain in
such patients [7].

In a study by Mueller S. et al. also found no
statistically significant differences in the
incidence of back pain in boys and girls [8]. The
results of the study by Lin I. et al. show that in
18 % of cases, pain in the lower back has the
character of sciatica and is accompanied by
radiculopathy [9]. According to Hammood E.
Kh. et al among those operated on for herniated
lumbar intervertebral discs, 1.22 % of patients
were aged 13-21 years. Among all operated
patients, 2/3 had a history of trauma [10].

The vertebral column consists of bone and
soft tissue elements. To adequately assess the
state of these structures, various imaging
methods are used, which include conventional
radiography, computed and magnetic resonance
imaging (CT and MRI), as well as ultra-sound.
X-ray and CT better visualize bone structures,
while MRI and ultrasonography better visualize
soft tissue structures, which include inter-
vertebral discs, ligamentum flavum, spinal
nerves, and spinal cord [11].

In some clinical disciplines, ultrasound has
shown results comparable to gold standard
methods such as MRI, demonstrating its poten-
tial utility in the field when MRI is not
available. These features make ultrasound
suitable for use in situations such as emergency
trauma assessment, image-guided therapy [12].
Previous studies have shown the possibilities of
ultrasonography in assessing the state of the
cervical intervertebral discs [13]. Literature data
indicate the prospects of studying the possibility



of ultrasonography in the diagnosis of dege-
nerative disease of the lumbar intervertebral
discs.

The purpose of the study is a comparative
assessment of the capabilities of radiological
methods investigation in the diagnosis of lum-
bar osteochondrosis in young people.

Material and methods. 84 patients aged 17-44
years were included in our study. Of these, 31
patients were young adults (17-21 years old), 53
patients were adults (22-44 years old). All patients
complained of lower back pain. The results of the
ultrasound investigation were compared with MRI
dates. Ultrasonography was conducted on a Philips
HD 11XE device using the frequency range 2-5
MHz; MRI - General Electric, Signa HDI, 1.5T.

Statistical analysis was performed using the
nonparametric Mann-Whitney method. If the p value
<0.05, the difference between the compared groups
was considered statistically significant. The sen-
sitivity, specificity and accuracy of ultrasonography in
the diagnosis of disc hernia were determined.

Results and discussion. Visualization of the
lumbar spinal motion segments was carried out
in longitudinal and transverse projections along
the midline of the abdomen. In the longitudinal
projection, the height of the intervertebral discs,
vertebral bodies, and their ratio were deter-
mined. On the axial projection, the internal
structure of the discs, the central spinal canal,
the canals of the spinal nerves, epidural blood
flow, and the thickness of the yellow ligament
were evaluated. To count the discs, we were
guided by the navel, since the intervertebral disc
L3-L4 is located at this level, above - L2-L3
and L1-L2, and below L4-L5 and L5-S1.

Since there are 5 lumbar intervertebral discs,
a total of 155 discs were visualized in ado-
lescents and 265 discs in young adults. Among
adolescent patients, 28 (18.1£3.1%) protrusions
and 9 (5.8+1.9%) hernias were detected, and
among young patients, 74 (27.9+£2.8%) protru-
sions and 45 (17.0+2.3%) hernias, respectively
(Table 1). As can be seen from the table, among
both groups, protrusion was registered reliably
(P<0.001 and P<0.01) more often than hernia.
In addition, among all patients with lumbar
pain, protrusion and hernia were registered
reliably (p*<0.05 and p*<0.001) more often in
young age than in adolescence.

It is known that traditional radiography does
not allow direct visualization of soft tissue
structures, which include the intervertebral disc
and ligamentous apparatus. Indirect X-ray signs
of osteochondrosis are decrease of the interver-
tebral space, sclerosis of the end plates of the
vertebrae and subchondral bone, as well as mar-
ginal osteophytes in the epiphyseal zones [14].

We compared the results of radiography,
ultrasound and magnetic resonance imaging.
The work included MRI data only for
herniated discs. When comparing the results
of radiation research methods, the fact of a
decrease in the height of the intervertebral
space during radiography was taken into
account, since the method did not allow direct
visualization of the discs (Fig. 1, 2). During
radiography, an obvious decrease in the
height of the intervertebral space in patients
with disc protrusion was noted in 79

Table 1. Distribution of patients by age and type of lumbar osteochondrosis

Age Number Number Protrusion Hernia
of patients of discs
17-21 31 155 28 9
18,1+3,1% 5,8+1,9%
P<0,001
22-44 53 265 74 45
27,94+2.8% 17,042,3%
P<0,01 -
P*<0,05 P*<0,001

Note: P — difference between the frequency of detection of protrusion and hernia within each age group;
P* — difference between age groups in the frequency of detection of protrusion and hernia.
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Fig. 1. Spondylograms of the lumbosacral spine reveal the
initial signs of dysplastic lumbosacral osteochondrosis.

Left-sided lumbar scoliosis 1st degree.

(77.5£4.1%) cases, and in patients with disc
herniation - in 46 (85.2+4.8%) cases, which is
statistically ~ significantly  (P<0.001 and
P<0.05) different from the results of ultra-
sound (96.1+£3.7% and 96.3+2.6%, respec-
tively), which directly visualized protrusion
and hernia (Table 2).

Table 3 presents data on the level of
localization of discs with protrusion and
hernia. At the L1-L2 level, protrusion and
hernia were absent. At the L2-L3 level,
protrusion was registered in 5 (4.9 £2.1%),
and hernia was absent. At the L3-L4 level,

Fig. 2. The axial echogram L4-L5 (right part of the
echogram) shows a median protrusion of the disc inside

the spinal canal with the integrity of the fibrous ring
preserved. Hyperechoic inclusions are visible in the
nucleus pulposus. At the level of L3-L4 (left part of the
echogram), the posterior contour of the disc is smooth, the
nucleus pulposus is homogeneous.

protrusion was recorded in 16 (15.7 £3.6%)
cases, hernia — in 3 (5.6 +3.1%) cases
(P<0.05), at the L4-L5 level — in 43 (42.1
+4.9%), hernia — in 26 (48.1 £6.8%) cases, at
the L5-S1 level — in 38 (37.3 £4.8%), hernia —
in 25 (46.3 £6.8%) cases, respectively. The
table shows that at the L5-S1 and L4-L5
levels, hernia and protrusion were recorded
statistically significantly (P*5-3 <0.001 and
P*5-3 <0.01) more often than at the L3-L4
level, and at the L3-L4 level more often than
at the L2-L3 level.

Table 2. Comparison of the results of radiation research methods in the diagnosis of osteochondrosis

Type of lumbar X-ray - decrease in the Ultrasound MRI Total
degenerative diseases height of the IVS
Protrusion 79 (77,5+4,1%) 98 (96,1+3,7%) - 102
P<0,001
Hernia 46 (85,2+4,8%) 52 (96,3+2,6%) 54 (100,0%) 54
P<0,05

Note: IVS — intervertebral space.
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Table 3. Distribution of cases of degenerative changes in discs depending on its level

Ne Segments of IVD Type of osteochondrosis
Protrusion, n=102 Hernia, n=54
1 L1-L2 - -
2 L2-L3 5(4,9 £2,1%) -
3 L3-L4 16 (15,7 £3,6%) 3 (5,6 £3,1%)
P <0,05
P* 3-2 <0,05
4 L4-L5 43 (42,1+4,9%) 26 (48,1+6,8%)
P*4-3 <0,001 P*4-3 <0,001
5 L5-S1 38 (37,3+4,8%) 25 (46,3+6,8%)
P* 5-3<0,01 P* 5-3 <0,001

Note:

P — difference between the frequency of detection of protrusion and hernia at the level of each disc;

p* — difference between different levels of discs in the frequency of detection of protrusion and hernia

separately.

The localization of protrusion and hernia
inside the spinal canal was assessed as
median, paramedian and posterolateral. Table
4 presents data on the type of osteochondrosis

and localization inside the spinal canal.
Median protrusion was recorded in 57
(55.9+4.9%) cases, paramedian — in 41

(40.2+4.9%), posterolateral — in 4 (3.9£1.9%)
cases, and hernia — in 21 (38.9+6.6%), 25

(46.3£6.8%) and 8 (14.844.8%) cases,
respectively. As can be seen from the table,
median and paramedian localization of hernia
was diagnosed reliably (P<0.001) more often
than posterolateral. Posterolateral hernia was
registered significantly more often than
protrusion, and median protrusion was
registered significantly (P* <0.05) more often
than hernia.

Table 4. Distribution of cases by localization and type of osteochondrosis

Type of

Localization inside of spinal canal

osteochondrosis

P <0,01

Median Paramedian Posterolateral
Protrusion 57 (55,9+4,9%) 41 (40,2+4,9%) 4 (3,9+1,9%)
P <0,001 P <0,001
P* <0,05
Hernia 21 (38,9+6,6%) 25 (46,3+6,8%) 8 (14,8+4,8%)

P <0,001 P* <0,05

Note:

P — difference between the localizations of osteochondrosis inside of spinal canal;

P* — difference between protrusion and hernia inside of their localization inside of spinal canal.
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Table 5. Results of USG in identifying of Hernia

Hernia identifing by MRT (n=54)
Yes No
52 2

TP FN TN FP

50 2 2 0
Sensitivity 96,2%
Specificity 100,0%
Accuracy 96,3%

Note: TP — true positive, FN — false negative, TN — true negative, FP — false positive.

Table 5 presents the results of USG in the
diagnosis of hernia, which was detected by
MRT. In 50 cases, the results of USG was
true positive (TP), in 2 cases false negative
(FN), in 2 case true negative (TN) and in 0
case false positive (FP). The sensitivity of
USG was 96,2%, the specificity was 50,0%
and the accuracy was 94,6%.

Discussion. The most common and
accessible research method of spine is
radiography performed in the anterior, lateral
and oblique projections. It helps to assess the
condition of the vertebral bodies, determine
spondylotic changes, and the presence of
instability. However, traditional radiography
does not allow visualization of the intervertebral
disk, the ligamentous apparatus of the spine.
Computed tomography is the most sensitive
method for studying the bone structures of the
spine. It can visualize calcified disc herniation,
reveal all changes in bone tissue. MRI is the
most sensitive method for visualizing herniated
discs, as it better demonstrates the structures of
soft tissues and spinal nerves in the radicular
canal [14].

According to the results of MRI studies of
301 young and middle-aged patients, O. B.
Panta et al. (2015) found that protrusion of the
L4-L5 discs is most common in older people,
and herniated disc L5-S1 in young people. In
young people, radiculopathy was more often
observed due to the paramedian localization of
a hernia or protrusion [15]. Over the past two
decades, magnetic resonance imaging has
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become the main method for diagnosing
degenerative changes in the disks, in particular
protrusion and hernia [1].

Literature data indicate that degenerative
disc disease begins in childhood, and ultrasound
has shown itself to be an informative method
for diagnosing pathologies of the musculo-
skeletal system, it becomes necessary to study
the characteristics of lumbar disc herniation in
young adult [15]. Hernias of posterolateral
localization are more often the cause of the
development of a clinical symptom of sciatica,
and median hernias often manifest as a lumbago
[13, 16].

Since traditional radiography does not allow
direct visualization of intervertebral discs,
indirect signs are used to diagnose osteo-
chondrosis. One of them is a decrease in the
height of the intervertebral space [14]. We
studied the presence of this symptom in patients
with an established diagnosis of disc protrusion
and herniation. Radiographically determined
decrease in the height of the intervertebral space
in patients with disc protrusion was noted in
77.5+4.1% of cases, and in patients with disc
herniation - in 85.2+4.8% of cases, which sta-
tistically reliably (p<0.001 and p<0.05) differed
from the ultrasound results. In addition, we
assessed the diagnostic value of ultrasound
compared with MRI in determining disc her-
niation. The sensitivity of ultrasound was
96.2%, specificity 100.0%, accuracy 96.3%,
respectively.

Conclusion

1. Comparison of radiation methods of



examination in diagnostics of lumbar osteo- rosis development long before their diagnosis.

chondrosis showed that ultrasound has an 3. Ultrasonography is a reliable method for

advantage over radiography and the same capa- diagnosing herniated lumbar intervertebral

bilities as MRI. discs, both in segments and inside the spinal
2. Detection of protrusion and hernia among canal.

young people indicates the onset of osteochond-
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"Xapwrosckuii nayuonansublii Meduyunckuil yrugepcumem, Xapbkos, Ypauna;
zﬂHenponempoecKaﬂ obnacmuasn knunuveckas oonvruya um. M.1U Meunukosa, [nenp, Ykpauna,
3Vipaunckuii 20CY0apCcmeeHHblll HAYYHO-UCCIe008AMeNbCKULL UHCMUMYM MeOUKO-COYUATbHBIX NPOOIeM
unganuonocmu Munucmepcmea 30pagooxpanenus Yxpaunvi, /[nenp, Yxpauna,
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Pe3tome. B craThe TpuBelieHBI CBEACHUS O pe3yjbTaTax Jy4eBBIX METOJOB HCCIIEAOBaHMs y 85 ma-
[IUCHTOB C KIIMHUKO-HEBPOJIOTHYECKUMH NPU3HAKAMHU MOSCHUYHOTO OCTEOXOHApo3a. M3 Hux 31 ObLT B 10HO-
meckoM (17-21 rox) Bospacte (| rpynma), 54 B mononom (22-44 roma) Bospacte (Il rpymma). B | rpymme
HpOTpy3ust AuarHoctuposanack B 18,1+3,1% nuckax, rpeoka — B 5,8+1,9% nuckax (p<0,001), a Bo Il rpynme
— B 27,9£2,8% u 17,0+2,3% muckax (p<0,01), coorBeTcTBeHHO. IIpOTPY3HUs U TPHDKA B MOJIOJOM BO3pacTe
peructpupoBanack moctoBepro (p*<0,05 m p*<0,001) yame, yem B rOHOIIECKOM Bo3pacTe. PeHTreHoso-
TMYEeCKUI CHMITOM CHMDKEHHE BBICOTHI MEXKIIO3BOHKOBOTO MPOCTpaHCcTBa oTMevancs B 77,5+4,1% cnydaes
npotpy3un u B 85,2+4,8% ciyuaeB rpbDKM, Korzna WX mOpsMas Buzanuzaums npu Y3UW ormeuanach B
96,1+3,7% u B 96,3+2,6% cayuaeB (p<0,001 u p<0,05). Ha yposue Ls-S; u L4-Ls wactora mporpysuu u
TPBDKH JTOCTOBepHO He oTinyanack. Ha ypoBHe L3-L4 mpotpysmst ormewanmace B 15,743,6%, rpeoka B
5,6£3,1% cnyuaes (P<0,05). YyscTBuTenpbHOCT, Y3W B QMAarHOCTHKE I'PhDKU cocTaBuia 96,2%, crenu-
¢uanocts — 100,0%, TounoCTS - 96,3%.

CpaBHEHHE JTy4eBBIX METOIOB HCCIEIOBAHMS B JHATHOCTHKE IMOSCHUYHOTO OCTEOXOHIPO3a ITOKa3ajo,
YTO YJIBTPa3BYyK MMEET NPEHMYINECTBO Nepe] peHTreHorpadueil u oauMHaKoBbIe BO3MOKHOCTH ¢ MPT.
BrlsiBIIeHHE MPOTPY3UH M TPBDKH CPENU JIMI] IOHOIIECKOTO BO3pacTa CBUJIETENBCTBYET O Hadalle Pa3BHTHUS
OCTEOXOHJIPO3a eIle 3a JAOJTO JI0 UX JUATHOCTHKH.
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