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Abstract

Although it is one of the most common and studied intervertebral disc lesions, lumbar
disc herniation raises some questions today about its etiology and generates discussions about
early diagnosis, therapeutic attitudes, and the functional impact on quality of life. Clinical
manifestations are inconsistent, unpredictable; their good tolerance is generally known, often the
practitioner having the opportunity to highlight a net discartosis without the patient experiencing
the slightest sensation. These diseases remain clinically latent in most cases, their being
highlighted by an acute clinical onset of lumbar or lumboscalia. Correct and early diagnosis is
the first condition for effective treatment. That is why it is necessary to evaluate each case using a
hierarchy system to classify the severity of the lesions. Thus, the staging and classification system
used becomes a real "thinking tool" that helps us find the way to the right treatment faster. In this
paper we wanted to achieve a biological staging by electron microscopy study of intervertebral
disc lesions obtained on intraoperative material taken.
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INTRODUCTION

Lumbar disc herniation is a disease primarily affecting young
people in full activity.

The multitude and complexity of these cases and unsatisfactory
therapeutic results have led us to deepen this pathology of the
intervertebral disc.

A first objective of this paper is to find a more precise and safe
way to diagnose and treat this pathology.

The complexity of the biological and biochemical, histochemical,
immunological aspects of the intervertebral disc, and the complexities of
its molecular biology, justify the subject of our study.

In this research we wanted to elucidate and demonstrate issues
related to:
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» biological changes (histological and biochemical) produced in
intervertebral discs taken during surgical interventions performed in the
patients of the study group.

Early diagnosis of disc hernias by the MRI method and their
biological-imagistic staging allow the therapeutic intervention to be
prompt and appropriate by resorting to the latest minimal-invasive and
biological surgical procedures.

MATERIAL AND METHOD

47 intervertebral discs obtained postoperatively from the patients
operated in the Neurosurgery Department of the Oradea County Clinical
Hospital between December 2016 and January 2018 were studied. The
histopathological study was performed in the Pathology Anatomy
Laboratory of the mentioned hospital, as well as at the level Department
of Cell Biology and Histology of the Faculty of Medicine and Pharmacy
of the University of Oradea. Also, collagen determinations were
performed in the intervertebral disc (DIV) by electronic microscopy at
the Electronic Microscopy Center of "Babes Bolyai" University of Clyj
Napoca.

Intervertebral discs were obtained by discectomy during surgical
interventions performed at the Neurosurgery Clinic of the Oradea County
Clinical Hospital.

Extraction and processing of disc material

We collected intervertebral disc fragments from 47 patients who
were operated for lumbar disc herniation between December 2016 and
January 2018, aged between 22 and 54 years, with an average of 42.2
years.

The sex structure of the patients studied was as follows:

* 31 men (65%) with an average age of 45.3 years;

* 16 women (35%) with an average age of 39.6 years.

As a hernia localization:

- level L3 - 2 cases (4.3%)

- L4 level - 30 cases (63%)

- L5 level - 15 cases (32.6%)

Both the sex structure and the hernia localization level are very close to
the proportion of the studied group and the total number of operations in
recent years.

Histopathological and electronic microscopy study

The histological material was fixed in paraffin; the sections were
stained with hematoxylin-eosin using the objective microscope 10.
Photographs of the blades were performed under a microscope using the
XIO Polaroid device. The electron microscopy study was performed at



the Electronic Microscopy Center of the Babes Bolyai University, Cluj
Napoca. The electronic microscopy study wanted to analyze the collagen
types of the intervertebral disc obtained by discectomy. These
determinations sought quantitative and qualitative changes of the six
types of collagen (I, 11, 11, V, VI, IX) in the pulp nucleus, the fibrous
ring and the intervertebral disc vertebral plates. Fragments of the 47 disks
studied were examined.

Determination of the different types of collagen performed at the
electron microscope was performed by measuring the distinct chains and
the mass of the collagen fibers chains as can be seen in table 1.

Table 1
Collagen types detected by electronic microscopy
The collagen type No. of distinct | Distinctive chains Table of chains
planes
TYPE | 2 Alfal 95
1 Alfa2 95
TYPE I 1 Alfal 95
TYPE 111 1 Alfal 95
TYPE IV 2 2 170-185
1 1
TYPEV 3 Alfal 130-200
Alfa2
Alfa 3
TYPEVI 3 Alfa 1 140-200
Alfa 2
Alfa 3
TYPEVII 1 Alfa 1 170
TYPE VIII 1 Alfa 1 150
TYPE IX 3 Alfal 85
Alfa 2
Alfa 3
TYPE X 1 Alfa 1 59
TIP XI 3 Alfa 1 100
Alfa 2
Alfa 3
Objectives

Biochemical study of the intervertebral disc:
1. determination of glycosaminoglycans and collagen in the intervertebral
disc components
2. determination of chondroitin sulfate and keratosulfate as degradation
products of glycosaminoglycans
3. highlight the modification of the keratosulfate / chondroitinsulfate
ratio
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4. Detection of pulmonary nucleus metacromasis reduction.

The research was conducted within the Department of
Biochemistry of the Faculty of Medicine and Pharmacy Oradea, using the
adsorption chromatography method on paper and column.

The determinations were performed on intervertebral disc
fragments obtained by discectomy.

RESULT AND DISCUSSION

The histopathological changes identified were as follows, shown
in Table 2

In 4 patients (8.5%) incipient forms of degeneration of the
intervertebral disc, examining aspects of mixedoid degeneration, central
condroplasts with chondrocytes.

Five patients (10.63%) in the middle forms of intervertebral disc
degeneration were found: fibrous disc tissue with interfibrillation edema;
cartilaginous disc tissue with chondrocytes in condroplasts, papillary and
hemorrhagic areas; dissected cartilage tissue with hyalinization zones

In 38 patients (80.85%) in the advanced forms of degeneration of the
intervertebral disc it was discovered: Hyalinated disc cartilage +/-
intradiscal calcifications or ossification zones; Chronic inflammatory
infiltration at the level of the disc cartilage can be seen in cartilage with
intradiscal calcifications Fig. 1 and 2.

Table 2
The histopathological changes identified

INcipient rorms or degeneration
9%

medium tforms or degeneration
11%

advanced torms ot degeneration
80%




Fig. 1. Intervertebral disc fragment studied by electronic microscope (transmission
method)
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Fig. 2. Fragment of the intervertebral disc studied in the electronic microscope
(scanning method)

After analyzing the 47 pieces obtained from the intervertebral
discs, the following quantitative and qualitative changes were highlighted
at the level of the three anatomical structures.

In type I MRI disc dislocations
(4 cases) highlighted the following aspects:
» minimal absence / increase of collagen I and Il in pulpos nucleus
* Growth with a slight change of collagen I, II, III, IV in the fibrous ring
* the absence of collagen I in the vertebral plates and the presence of
Type 1l collagen in the vertebral plates

In type Il MRI disc dissections, (5 cases) the following changes

were noted:

* the growth of type III collagen in the heart nucleus

* Moderate presence of type V collagen, much better represented by type
I11 collagen in the fibrous ring

« the presence of collagen type Il1, V, VI on the vertebral plates



In the discarding lesions corresponding to MRI type III (38 cases) the
following data were found:

* Decrease of all types of collagen in cartilage plaques with the
presence of the six types of collagen in the pulp nucleus and the fibrous
ring with attenuation and disappearance of proteoglycans. At this stage
there are a number of changes (degradation, collagen cracks)

The analysis of biochemical composition of the intervertebral disc
revealed:

- in 9 cases (19.14%) the presence of keratosulfate and
condrointinsulphate in approximately equal percentages.

- In 32 cases (68.08%), a nearly 2/1 increase of keratosulfate was noted.

- In 6 cases (12.76%), an increase of up to 3/1 of keratosulfate was
recorded in favor of condrointin sulphate.

Also, in cases of category 2 and 3, the reduction of intervertebral disk
intervertebral disc metacromatics was noted.

CONCLUSSION

As a result of the research, the "simple™ aging of the degenerate
intervertebraldisc is accompanied by a slight decrease in
mucopolysaccharides, from 6.5% dry weight to 20 years, to 5.5% at 60
years after they showed a maximum 9% to 40years and the increase in
collagen content by one third to the third stage of degeneration. Collagen
content was also increased by one-third to the third stage of degeneration.

The finding that keratosulfate / chondroitinsulphate ratio increases
with the aging of the nucleus corresponds to literature data. | will present
the composition of collagen in the intervertebral disc and the distribution
of different types depending on the degenerative phase: 1. In 5 cases
(10.63%), the following changes were noted in the early degeneration:
the intervertebral disc contains predominantly collagen:

- type | outer layer of fibrous ring

- Type Il in the nucleus and cartilage plates

2. In 13 cases (27.65%), the second type of degeneration, the following
changes were highlighted;

- increases the concentration of normal collagen in the normal
distribution areas

- increases the collagen content of types Ill, V and VI in the nucleus

- increases the type I collagen content in the fibrous ring

3. In 29 cases (57.44%), the third type of degeneration, the following
changes were noted:

- type | collagen in the nucleus as type IV and X collagen, suggesting
phenotypic changes of the chondrocytes in the pulpos nucleus
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- type 11 collagen disappears from cartilage plaques. From a biochemical
point of view, the degeneracy of the intervertebral disc is expressed by
the depolymerization of proteoglycans. In this research we were able to
determine  MPZ  degradation  products  (keratosulfate  and
chondroitinsulfate), kerato / chondroitinsulphate ratio change, pulmonary
nucleus metacromasis increase and different types of collagen. Collagen
changes are broadly consistent with those described by the electronic
microscopy method, but not by its accuracy.
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