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IMPROVEMENT OF A METHOD FOR DETERMINING MORPHOLOGICAL
CHANGES IN SPINE SCHMORL HERNIAS SIZE

B.S. Mamajonov Email: MamajonovB@mail.ru

Andijan State Medical Institute, 170100, Uzbekistan, Andijan, Atabekova st.1
Tel:(0-374)223-94-60. E-mail: info@adti

v" Resume

This scientific article presents information on the morphogenesis and specific morphological
changes of single and multiple Schmorl's hernias developing in one or more locations of the spine.
Schmorl’s hernia, or herniation of the intervertebral disc, is a herniation of the intervertebral disc
that ruptures into the vertebral body, the intervertebral disc. It is caused because of the rapid growth
of the body during the youth of the human body, the soft tissue of the spine grows rapidly, the bone
tissue lags behind the growth, a tear appears in the spongy part of the bone. The membrane covering
the articular surface of the spine may eventually develop a dip in the spongy part of the bone. In place
of the spongy cells, a cavity forms in the cancellous bone into which cartilage, connective tissue, and
calcified substance ingrow.

Keywords: Schmorl's hernia, vertebral hernia, morphological changes, calcinosis.

YCOBEPIHEHCTBOBAHUE METOJA ONPEAEJEHUA MOP®OJOI'MYECKHUX
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v’ Pe3tome

B oaunoit mayunoii cmamove npedcmagienvl ceedeHus o0 mopgozenese u XapaKmepHvix
MopghonocunuecKux U3MEHEHUAX OOUHOUHBIX U MHOdIcecmeennbix 2puidic IlImopna, pazsusaowuxca
6 00HOM U1 HECKOIbKUX Mecmax no3eonounuka. I'potoca LHlmopnsa, unu 2poidica Mescno360HK06020
oucKka, npeocmasnsaem coGoil Zpwlocy MEHCHO360HOUHOZ0 OUCKA, NPOPLIGAIOWYIOCA 6 Meno
NnO0360HKA, MEHCNO360HOUNBLI OucK. IIpuuuna ee 6 mom, umo u3-3a GbICMPO20 POCMA OPZAHUIMA 6
nepuoo Moa1000CmU 4e06e4ecK020 OP2anu3Ma MAKUE MKAHU NO360HOYHUKA Oblicmpo pacmym,
KOCMHAA MKAHb OMCMaem om pocma, é 2youamoil yacmu KOCmu nosaensemcs paspvie. Memopana,
NOKDbIEAIOWAsi CYCIMAGHYI0 NOGEPXHOCMb NO360HOYHUKA, CO GPDEMEHEM MOMNCEM DPA3GUMbCA 6
pesynomame nozpyyiceHus ¢ 2ydouamyr wacmey kocmu. Ha mecme 2ydouamulx Kiemok ¢ 2youamoii
Kocmu oo0pasyemca NOAOCMb, 6 KOHMODPYI0 6pPACMAIOm XpAuj, COCOUHUMETbHAA MKAHb U
KanbyUHUPOBAHHOE BEU4ECINEO.

Knrwoueswvie cnoga: zpvidrca Lllmopns, nozgonounasn zpuiica, mophonozuueckue usmenenu,
KanbyuHo3s.

YMYPTKA ITIOFOHACH HIMOPJI HYPPACUHHU MOP®OJIOTI'UK
V3rAPHUIIVIAPUHUA AHUKJAII YCYJIUHUA TAKOMULIAIITUPHIL
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v’ Pestome

Yoy unmuii maxonaoa ymypmka nozonacu oup eéa Gup-neuma HcouHuUOA PUBOHCIAHAOUZAH
AKKa eéa kyn connu Illmopn uyppacununz mopghozenesu 6a xoc Mopphonozux yzeapuuinapu XaKuoa
mavaymomaap Keamupuizan. Illmopn uyppa éku mozaiiu my2yn ymypmea cysazcu maHacuza, abHu
ypmacuoazu 2an18UpaK Kucmuza épuié Kupaouzan moz2aiiiu uyppa Xucoonanaou. YHunz cavaou
UHCOHHUHZ EéWIUK 0aeépuoa MAaHAHUHZ me3 Ycumiu cadoaonu ymypmiga noO20OHACUHUHZ HOMULOK
myKumanapu me3 ycubd, cyaKx myKumauiapu ycumioan opKaoa KOauwiu 6a CYAKHUHZ 2a16UPAK
Kucmuoa OywauK naioo oyauwiu, yMypmea cysacu 0y2um 03acuHu Konaiaod mypysuu napoa 6axkm
ymuwiu ounan CyaKHUHZ 2a18UPAK KUCMU2A OOMUO KUPUWIUOAH DUBONCIAHAOU MYPAAPU XAM
yupawu mymkun. Faneupak cyak mapxuouoazu KyMuk Xyxcaupanap ypruoa o0ywnux naioo oynuo,
YH2a MOo2ail, OUPUKMUPYBUU MYKUMA 64 KATbYUHO3IU MOOOA YCUD KUPAOU.

Knroueswie cnosa : IlImopn uyppa, ymypmea nozonacu, mopghoiocux yzeapuuinap, KaibuyuHo3

Relevance

Schmorl's hernia, or Schmorl's node, was first described by the German scientist Georg Schmorl

in 1927. The difference from horizontal hernias of the spine is that the herniated tissue penetrates
the vertebral body, that is, the middle part of the spinal column. It is caused by the fact that due to the
rapid growth of the human body during the adolescent period, the soft tissues of the spine grow rapidly,
the bone tissue lags behind the growth, and a tear appears in the spongy part of the bone. Schmorl's
hernia is usually located in the thoracic and lumbar spine. Clinical complications are rare and can
manifest themselves in the form of paralysis. Several types of Schmorl's hernia are distinguished
depending on the localisation and the number of nodes formed [3, 4].

The intracorporeal type is the most common, and the spongy spine is damaged. There is also an
intravertebral type, which occurs due to displacement of the elastic sheath of the spine. There can also
be single and multiple types, developing in one or more places in the spine. The pathomorphological
changes that occur in the spine and surrounding soft tissues before and after the development of a
Schmorl's hernia are poorly understood.

The main objective of this scientific study was to investigate the pathomorphological changes
occurring in the whole part of the vertebral column, the peripheral dense bone of the body, the middle
part of the cartilage, the elastic sheath covering the joint surface, and the fibrous sheath of the vertebral
disc.

A Schmorl's hernia can be caused by a number of factors that prevent the vertebral bones and
intervertebral disc from hardening. It is often caused by disproportionate development of the bony
regions of the spine, bone development lags behind, a cavity appears within it and bone substance sinks
into it (9, 10). Weight loss, microtrauma, weight lifting and diving can also cause osteoporosis of the
spine. In the elderly, osteoporosis of the bones, including the spine, leads to degenerative-dystrophic
spinal diseases. Intestinal diseases, including chronic enteritis and enterocolitis, develop when intestinal
absorption of calcium is impaired or when calcium is released from the body in large amounts in
hyperparathyroidism.

Clinically, because the nerve bundles exiting the spine are not damaged, no inflammation develops
in the spinal structures, and spinal function is not impaired, this condition is latent. When a Schmorl's
hernia occurs, movement and flexibility of the spine are limited. Spondyloarthrosis often develops due
to restricted movement, the severity is due to spinal tumours. Sometimes there is curvature of the spine.
As a result of jumping from a height, a compression injury to the spine develops and a herniated disc
occurs.

When determining a Schmorl's hernia, it is necessary to take into account the absence of causes that
bother a person, while taking into account the presence of microtraumas of the spine during the
examination, the performance of exercises on jumping from heights. Of course, the patient should be
examined by a neurologist or vertebrologist. If the radiograph reveals a Schmorl's hernia and there is an
additional symptom of pain in the spine, this confirms that the hernia has developed between the
vertebrae.

Aim of research
The material of this scientific study was surgical interventions performed in the neurosurgical
department of the ASMI clinic during 2019-2022, that is, discectomy, laminectomy, Schmorl's hernia
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material in the vertebral body, sacral body and its filled referral. as the object of study.

Materials and methods

To achieve the goal set before us, 26 boys underwent surgery for Schmorl's hernia in the spine, its
elastic sheath, peripheral dense and middle spongy parts of the brow bone, as well as herniated tissue of
the dyad were taken as an object. studies and examined by histological and histochemical methods. As
the material of the present scientific research during surgical interventions performed in the
neurosurgical hospital of Andijan city emergency department, namely: diskectomy, laminectomy
(specify the name of the operation), the fibrous membrane of the intervertebral disc, elastic membrane
covering the vertebral column is removed. The marginal dense and medial portions of the pubic bone,
Schmorl's hernia with sunken fibre were removed. These tissue sections were fixed in 10% formalin
with phosphate buffer for 72 hours. The bony part of the fragments was decalcified in 10% nitric acid.
Then all pieces were washed in running water for 3-4 hours, dehydrated in alcohols of increasing
concentration, embedded in paraffin with wax and blocks were prepared. Histological sections 5-7 pm
thick were prepared from paraffin blocks and stained with hematoxylin-eosin and Van-Gieson method.
The preparations were examined under a light microscope and photographs were taken of the necessary
areas.

Result and discussions

Considering the mechanism of Schmorl's hernia, first the cancellous part of the vertebral bone, then
the elastic sheath covering the articular surface and the fibrous sheath of the vertebral disc, and then the
herniated tissue embedded in the cancellous part of the bone. were studied microscopically (Fig. 1).
Taking into account the peculiarities of the processes, such as the mechanism of development of
pathomorphological changes in these tissues, dystrophic, destructive and necrobiotic changes of tissue
structures, during surgical treatment of this disease.

Spinal cord. Given the damage to the spongy part of the spinal cord in Schmorl's hernia, we first
studied the pathomorphological changes that develop in this bone. The spongy part of the bone
histologically represents a spongy (Latin: -substantia spongiosa) structure, with continuous bone
columns located between the pores. Compared to compact bone columns, the spongy part occupies a lot
of space, gives the bone lightness, low density and strength, and is bone-spongy. The spongy part of this
bone has a structure similar to the epiphysis of tubular bones. Compact bone columns are irregularly
spaced, which gives the bone strength and durability.

Figure 1: Schmorl's hernia. The spongy part of the vertebral column is destroyed, there are
haemorrhages in the pore spaces, and sclerosis develops. Stain: V-G. Size: 10x10.
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Individuals with Schmorl's hernia develop a number of common pathomorphological changes in the
spine, including severe and irreversible dystrophic and destructive changes in compact bone columns
(Fig. 2). Dystrophic changes are observed with the formation of fibrous dysplasia and foci of calcinosis
in the bone columns. As a result, it is found that the bone columns have lost their histotopography and
have shifted to an unstructured state. It is observed that compact bone is stained incorrectly with
hematoxylin-eosin dyes, hematoxylin foci predominate in most places. It is known that calcium salts
accumulate a lot and calcinosis has developed in areas that have been hit by large amounts of
haematoxylin dye in the bone tissue. When examining the vertebral spine, it was found that the pore
spaces of the bones were filled with bone marrow cells, instead they were filled with thrombi,
carbohydrate and protein matter, bundles of connective tissue and foci of calcinosis. In some cases
fibrous and lipomatous dysplasia is detected in the cancellous part of the bone. It is determined that
compact bone columns are additionally deformed, broken in some places, fibrous tissue has grown.
Instead of normal bone marrow in the pore spaces of the bone, overgrown and proliferating fibrous
connective tissue bundles and adipose tissue are detected (Fig. 2). Microscopic examination of the
compact columns of the spongy part of the vertebral bone revealed that protein-collagen fibres in the
bone structure decreased, and due to the increase in calcified substances, it darkened with haematoxylin
dye. It was found that a layer of haematoxylin appeared, especially in the outer parts of the bone. Small
and large vacuoles are ubiquitous in the compact bone (Fig. 3).

Figure 2. Schmorl's hernia. Appearance of fibrosis and lipomatous tissue in the bone pores. Stain:
V-G. Size: 10x40.

Figure 3. Schmorl's hernia. Formation of foci of calcinosis and vacuoles in compact columns.
Stain: V-G. Size: 10x40.
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Figure 4. Schmorl's hernia. Development of elastic membrane, dystrophy, calcinosis and
destruction. Stain: V-G. Size: 10x40.

In Schmorl's hernia, the elastic fibrous sheath covering the spongy part of the spine on the vertebral
disc side was microscopically studied and the following pathomorphological changes were established.
Due to the development of dystrophic, calcinotic and destructive changes in the structure of the elastic
sheath, it is found to be histologically chaotic and stained to varying degrees. It is noted that the fibrous
structures of the drape are fragmented and destroyed, arranged chaotically, and tears appear in some
places. It is established that the surface of the sheath attached to the bone has separated, a gap has been
formed between them, the process of calcinosis with multiple and large foci has developed in the
structure of the sheath. When the elastic fibres in the elastic bandage were stained using the Weigert
method, it was found that the elastic fibres in all areas of the bandage decreased in number, disintegrated,
lost elasticity and turned into a coarsely dispersed substance in a homogeneous state. (Figure 4). It was
noticed that an irregularly arranged layer of elastic fibres of relatively dark colour appeared on the outer
surface of the fabric. In the inner part of the membrane, vacuolised foci of various sizes are found among
the torn elastic fibres.

In Schmorl's hernia, when a cavity appears in the spongy part of the spine, the fibrous sheath stretches
and expands due to increased pressure by the contents of the spinal disc, its fibrous structures thin and
rupture, and the elastic fibrous sheath beneath it also expands under pressure, breaks its elasticity, as a
result of which it also cracks, and the spongy material sinks into the cancellous bone. Morphologically,
it is found that the structure of the herniated disc has changed, it has ruptured the fibrous sheath, and the
cancellous bone has penetrated through the ruptured elastic fibrous sheath. As a result, compact columns
of cancellous bone crack and break, and penetration of cancellous tissue into porous spaces is
determined. When this process develops, microscopic examination of the fibrous sheath of a herniated
disc reveals the following changes: fibrous structures in the fibrous sheath are thinned, thinning due to
edema, most of them have disintegrated, homogenised, substance with coarse composition has appeared.
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Figure 5. Schmorl's hernia. Breakdown and destruction of elastic fibers in the elastic membrane.
Stain: Weigert method. Size: 10x40.

Ii’ ' T '.’\' '
Figure 6: Schmorl's hernia. The composition of the spongy tissue embedded in the cancellous
bone is fragmented, destroyed by spongy-fibrous tissue and calcinosis. Stain: V-G. Size: 10x40.

. 5 oy -2
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In Schmorl's hernia, microscopic examination of the spongy tissue embedded in the cancellous bone
determines that the spongy substance is destroyed, fragmented, dystrophic and calcified (Fig. 6). Foci
of haemorrhages, fibrous structures are identified among them. It is noted that fibrous bundles of fibrous
tissue are present along with the thick tissue, they are also destroyed and fragmented.

Conclusions
1. The cause of a Schmorl's hernia is that the soft tissues of the spine develop rapidly as a result of
the body's rapid growth at a young age, the bone tissue lags behind and a tear appears in the
cancellous part of the bone. , and the membrane covering the articular surface of the spine
eventually descends into the cancellous part of the bone.
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2. It was found that severe and irreversible dystrophic and destructive changes developed in the
compact bone columns of the vertebral column, fibrous dysplasia and calcinosis appeared, and
the bone columns lost their histotopography and became structureless.

3. Instead of normal bone marrow cells, thrombi, carbohydrate-protein substance, bundles of
connective tissue and calcinosis, and in some cases complete lipomatosis are found in cystic bone
pores.

4, It is observed that in the elastic-fibrous sheath covering the cancellous bone, elastic fibres are

destroyed and homogenised, coarse protein is formed, interstitial substance is vacuolated and
disintegrated.
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