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SUMMARY: The degeneration of the Lumbar Intervertebral Disc (LIVD) and the other elements of the spine are an inevitable
result of aging. However, it is observed that the same degree of degenerative change does not occur in each indivigheskemn the
study, the purpose was to compare the morphometric changes on the lumbar spine with or without intervertebral discrheamigtion i
period. Group 1 (the Patient Group) consisted of the patients who were diagnosed with lumbar intervertebral disc hernigeaad who
not operated at least one month clinical duration. Group 2 (the Control Group) consisted of individuals who were seleotgchahdo
only back pain, underwent magnetic resonance imaging (MRI), and were determined to have intact intervertebral disc.| Binel sagitta
axial MRI sections of lumbar spine was used for measurements and statistical evaluation. There were no statisticaltyd#ffgnéificzes
between the intervertebral disc volumes, vertebral body volumes and intervertebral disc anterior and posterior heights aficG2oup
(p>0.05). In terms of anterior-posterior length, the length of the L5 vertebral body was determined to be more in thedgtient G
(p<0.05). A correlation was determined in terms of the increase in L2, L4 and L5 volumes with increasing age; howeveag tihere we
statistically significant correlations between age increase and a decrease in the intervertebral disc volumes. Thererelat®ons co
between the increase in age and the decrease in intervertebral disc heights (p>0.05). There were no apparent relatibasbahgeen
on the lumbar vertebra corpus and intervertebral disc in early period. It was concluded that the intact intervertebidlgiis@cbtne
lower lumbar vertebra corpus from degenerative changes. Although the herniation of the intervertebral disc is newly fermed, it
understood that the physiological process or morphometric changes started earlier.

KEY WORDS: Aging; Back pain; Degeneration; Intravertebral Disc; Lumbar; Morphometry; Stereology;
Vertebral body.

INTRODUCTION

Low back pain is one of the most frequently observelife is the lumbar spine (James al, 2019; Wanget al,
symptoms in the human musculoskeletal system. Ti2919). For this reason, today, lower back pain is one of the
frequency of low back pain increases with age and itRost common reasons of pain in society; and the annual
frequency in the adult population is reported to vary betwegatment costs exceed millions of dollars in the United States
60 and 90 % (Altinekt al, 2008). Besides, lumbar disc (Blanchetteet al, 2016; Maheet al., 2017).
herniation is one of the most common spinal degenerative
disorders which may lead to Low Back Pain (LBP). Thén our country, lifetime prevalence goes up to 50 % in urban
vertebral column has the physiological curve called the Rareas, and 80 % in rural areas. In addition, lower back pain
gional Lordosis in the lumbar region to absorb the load dg an important public health problem, which increases with
the sagittal plane. Environmental factors and regional baglying population; and it is also the 2nd most common cause
pain of individuals cause this physiological curve (lordosig)f admission to hospitals, the 5th most common cause of
to deteriorate in time (Kinet al, 2006). The area where hospitalization in health institutions, and the 3rd most
most degenerative changes in the body occur during humasmmon cause of diseases treated with surgery (Akinel
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al.). Studies conducted on the causes affecting health-ofhe clinical duration of patients with intervertebral disc

degeneration of the lumbar spine are still continuing. It isherniation are at least 1 month or longer.

seen that studies in the literature mostly focus on

Intervertebral Disc Degeneration (IVDD) (Barrezaial, MRI procedure. MRI was performed at 1.5 T scanner (GE

2001; Gocmen-Mast al, 2010; Atta-Alleet al, 2014; James Healthcare - SIGNAArtist, United States). Lumbar anatomical

et al; Wanget al, 2019). Nowadays, the conclusion is thaimages were acquired in the sagittal and transverse plane using

IVDD is an inevitable consequence of life. However, it i§1/T2-weighted turbo spin-echo images. The following

observed that degenerative changes are not observed apdrameters were used for the imaging process; TR/TE: 1000

same levels even in individuals of the same age (Jamesns/80s; Flip angle=20 degrees, FOV: 400 x 200; acquisition

al.). In the literature, there are very few morphometric studi@satrix= 4 mm x 1.5 mm, number of slices= 160 and slice

that are conducted with the measurements obtained with Mitckness=1.0 mm. MR images were used for anatomical

images of individuals in terms of IVDD changes (Watg measurements and volume estimation.

al., 2015;Azu et al, 2016). In the present study of ours, the

changes in the lumbar spine elements were examined Agatomical measurements by a universal DICOM Viewer

making morphometric and stereological measurements in the

Patient Group that was diagnosed with lumbar intervertebrgleasurements on T1-weighted sagittal plane images (Fig. 1):

disc hernia and that were scheduled for surgery but did not

undergo surgeries (deteriorated intervertebral disc), and -front and rear height of L1-L5 vertebrae

another patient group with intact intervertebral disc. - Front and rear height of intervertebral space or discs (from
T12-L1 to L5-S1)

MATERIAL AND METHOD Measurements on T2-weighted axial plane images (Fig. 1):

- Anterior-posterior and transverse diameter of the vertebral

body (from L1 to L5)

Subjects.The subjects with normal radiological evaluation
were selected for the study. Atotal of 74 subjects participat®dlume estimation of LIVD and the vertebral body by the
in MRI including 37 (20 males, 17 females) patients wh@avalieri method. The Cavalieri method is based on the point-
were diagnosed with a lumbar intervertebral disc herniatiamounting method that is used for unbiased estimation of the
at the end of 1-month clinic duration (the Patient Groupyolume of any structure (Gundersgral, 1999; Cruz-Orive,
and 37 (20 males, 17 females) control cases with low ba2R06). Using the Cavalieri Method, an estimate of the volume
pain only. The control group consisted of 37 people witbf a structure of irregular shape and size may be obtained
low back pain but no lumbar intervertebral disc herniatiomnfluentially and with known precision (Robedsal, 1993).
The Patient Group consisted of 37 patients with lumbar diStie Cavalieri Method has been used for volume estimations
herniation but no surgery. The patients and controls werrethe literature (Nisagt al, 2012; Deg ermenei al, 2016;
referred from the radiology clinic of Recep Tayyip Erdogairtekinet al, 2016). The Point-counting Method is based on
University Education and Research Hospital. Radiologic#tie Cavalieri Principle. According to this method, the MRIs
images of the patients were taken from the university hospif a section series 4 mm thickness were used to estimate the
tal. This study was approved by the ethical committee of telume of the structure. The films were saved on a computer

University, Turkey. and the transparent square grid test system with d=0.9 cm
between test points was superimposed, randomly covering the
The Exclusion Criteria entire image frame. The points hitting the structure sectioned

surface area were counted for each section and the volume of
- Patients who were Moderate and Morbid Obese (Bodke brain and substructures was estimated using the modified

Mass Index at and above 35). formula (Eg. 1) for volume estimations of radiological images
- Patients who had severe degenerative changes (arthrisispwn below (Barghoutét al, 2002; Sahin & Ergur, 2006;
in the hip and knee joint. Sahinet al, 2007).

- Patients who underwent lumbar intervertebral disc 5
herniation surgery. Vet [SU X d] 8 ZP
- Patients who had severe spinal canal stenosis that - SL
accompanied lumbar disc herniation.
- Patients who had more than one lumbar disc herniationWhere tis the section thickness, SU the scale unit of the printed
- Patients who had severe spinal traumas or underwerila, d the distance between the test points ofji@, SL the
different surgical intervention for the spine. measured length of the scale printed on the film gpnds

375




KOKSAL, V.; AVNIOGLU, S. & ATAY, E. s there effect of intervertebral disc herniation on the lumbar spine in early period? A morphometric and stereological study.
Int. J. Morphol., 38(274-381, 2020.

Im: 10/25
Se: 5
10.01.1987 F
RIZE RECEP TAYYIP ERDOGAN ARASTIRMA HASTANESI

1
RIZE EGITIM ARAS.~LOMBER
t2_tse_tra_msma_384

4.98 cm N
v

‘ p o
%}‘ - k &7
e -
- I‘l 'N'ﬂ‘—\. J
/V

-Fig. 1. Anatomical measurements points on sagittal T1 and axial T2 weighted MRI Sections by DICOM viewer.

the total number of points hitting the sectioned cut surfaemalysis of the data. The normal distribution of the data was
areas of the structure (Mahato, 2013; Waral,, 2015; Azu analyzed with the Kolmogorov-Smirnov Test. The

et al; Keskinozet al, 2016). According to this volumetric Independent t-test was used for the comparisons between
technique, a square grid of test points was positioned @fe groups. The correlation between the parameters was
each MRI, and all points hitting the structure were countefktermined with the Pearson Correlation Test. The statistical
(Fig. 2). significance level was taken as p<0.05. The data were

presented as MeaBtandard Deviation (mea8SD).
Statistical analysis: The IBM Statistical Package for the
Social Sciences (SPSS) software was used in the statistical
+ bt + bR R EeEheE o TR RESULTS
++++++++++++++++++++F++
++++++++++++++++H+HH+++H++ R

++ 4+ + bt + o+ + 5 e b o TR There were L4-5 in 20 patients, L5-S1in 11, L3-4 in

BE R e b T e 5 and L2-3 disc herniation in 1 patient. There were disc
T bbbk PSS iR T herniations with extruded or sequestered extending into the
R RS R e e spinal canal in all cases. The cases were selected randomly
within one year. The intervertebral disc wall of the Group I
was intact. The female/male rate was equal in all 2 groups.
Group Il had only low back pain that spine movements for
at least 1 month. The mean age of the groups was evaluated
and was determined as 46432.11, and Group Il was
younger with 36.1811.42 (P=0.0001). The fact that there
were younger people in Group Il did not prevent our
evaluations. The groups’ not having the same mean age was
considered to facilitate a better understanding of the effect
of age in the degenerative process.
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Fig. 2. Lumbar MRI with a point-counting grid superimposed on it

for the volume estimation of vertebral body and intervertebral disc T irstly in all groups, front and rear heights and lengths
space. of the vertebral body (corpus) were measured on sagittal MRI
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sections, and transverse widths were also measured on agtalistically significant differences were detected between
MRI sections. The measurements that were obtained for edgtoup 1l and Group | when they were compared with the

vertebra are shown in Tables | and Il. When Group Il anddependent samples T test (p>0.05). The anterior-posterior
Group | were compared, it was found that the measuremediameters of the L5 vertebral body were greater at a significant
were greater at a significant level in millimeters (p<0.05). Nevel in Group | when compared to Group Il (p<0.05).

Table 1. Comparison of height measurements in the sagittal plane of lumbar vertebral body.
Hei ght measur ements of Control Group Patient Group

lumbar vertebrae (cm) Min-M ax Axsd Min-M ax A+Sd P
Front height of L1 1.87-2.92 2.52+0.25 2.15-2.89 2.52+0.18 0.927*
Rear height of L1 2.07-3.03 2.63+x0.24 1.68-3.12 2.64+0.26 0.851*
Front height of L2 2.22-3.13 2.69+0.24 2.21-3.19 2.68+0.20 0.742*
Rear height of L2 2.21-3.26 2.76+0.26 2.07-3.18 2.70+0.23 0.291*
Front height of L3 2.23-3.20 2.83+0.23 2.20-3.15 2.81+0.21 0.739*
Rear height of L3 2.26-3.25 2.73+0.23 2.13-3.07 2.70+0.24 0.600*
Front height of L4 2.32-3.06 2.79+0.19 2.29-3.08 2.75+0.19 0.346*
Rear height of L4 2.27-3.06 2.66+0.21 2.19-3.15 2.59+0.22 0.155*
Front height of L5 2.39-3.33 2.90+0.21 2.29-3.59 2.84+0.28 0.327*
Rear height of L5 1.83-2.77 2.36+0.22 1.72-2.66 2.35+0.22 0.887*
* Independent t test, p> 0.05; There was no statistically significant difference between the groups. A:Average, Sd: Standard
deviation
Table Il. Comparison of diameter measurements in the axial plane of lumbar vertebral body.

Vertebral diameter Control Group Patient Group

measurements (cm) Min-Max Axxd Min-Max A+Sd P

A-PDiaof L1 2.34-3.85 3.19+0.36 2.67-4.64 3.32+0.42 0.140*

Tr Diaof L1 3.34-551 4.46x0.44 3.37-5.47 4.33+0.47 0.225*

A-PDiaof L2 2.41-4.33 3.40+0.40 2.77-4.62 3.55+0.35 0.090*

Tr Diaof L2 3.63-5.88 4.68+0.47 3.82-5.70 4.65+0.45 0.819*

A-PDiaof L3 2.85-4.26 3.55+0.34 3.10-4.20 3.69+0.32 0.079*

Tr Diaof L3 3.72-5.99 4.80+0.44 397551 4.82+0.40 0.844*

A-PDiaof L4 2.85-4.58 3.53+0.34 3.09-4.57 3.71+0.35 0.032**

Tr Diaof L4 4.12-5.82 4.75+0.39 4.07-5.89 4.77+0.43 0.836*

A-PDiaof L5 2.91-4.53 3.51+0.38 3.08-4.40 3.73+0.32 0.007**

Tr Diaof L5 3.60-6.58 4.84+0.59 4.12-5.76 4.86+0.46 0.819*

* Independent t test, p> 0.05; There was no statistically significant difference between the groups; ** Independent t test,
p <0.05. There was a statistically significant difference between the groups). A-P Dia: Anterior-Posterior Diameter, Tr:
Transverse, A:Average, Sd: Standard deviation

Table Ill. Comparison of height of the lumbar intervertebral discs in sagittal plane.

Height measur ements of Control Group Patient Group b
intervertebral discs (cm) Min-M ax A+Sd Min-Max A+

Front height of T12-L 1 0.26-0.80 0.57£0.13 0.41-1.00 0.65x0.15  0.027**
Rear height of T12-L 1 0.24-0.85 0.45+0.13 0.25-1.09 0.44+0.15 0.753*
Front height of L1-L2 0.29-1.10 0.66x0.19 0.34-1.13 0.73x0.19 0.117*
Rear height of L1-L2 0.27-0.80 0.47£0.13 0.10-0.71 0.43x0.12 0.110*
Front height of L2-L3 0.41-1.01 0.79+0.17 0.35-1.35 0.85x0.20 0.150*
Rear height of L2-L 3 0.28-0.82 0.54£0.14 0.32-0.79 0.48x0.11 0.058*
Front height of L3-L4 0.40-1.43 0.85+0.23 0.49-1.41 0.94+0.25 0.146*
Rear height of L3-L4 0.17-0.92 0.60+0.20 0.30-0.82 0.56x0.13 0.263*
Front height of L4-L5 0.55-1.77 1.05+0.26 0.37-1.56 0.98+0.29 0.298*
Rear height of L4-L5 0.26-0.89 0.59+0.15 0.16-0.94 0.54+0.19 0.314*
Front height of L5-S1 0.36-2.23 1.12+0.31 0.31-1.89 1.15+0.35 0.677*
Rear height of L5-S1 0.26-0.81 0.52+0.14 0.17-0.94 0.52+0.19 0.992*

* Independent t test, p> 0.05; There was no statistically significant difference between the groups. ** Independent t test,
p <0.05; There was a statistically significant difference between the groups). A:Average, Sd: Standard deviation.
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As of the Th12-L1 level, the volumes of the lumbar In addition to these, the Pearson Correlation Test was
intervertebral discs and the posterior and anterior heightsagplied to investigate the existence of a statistical correlation
the L5-S1 disc were measured. The height measurementstaegaveen the changes in the age in the groups and the anterior
given in Table Ill. The intervertebral disc measurements weasd posterior heights of the intervertebral disc and vertebral
smaller at a significant level compared to Group Il (p<0.05hody. No statistically significant correlations were detected
The significant reduction in the volume of all discs in théetween age and discs in terms of the affected side of the height
measurements in Group | is consistent with the deterioratiof the disc (p>0.05). In both patient groups that consisted of
of the intervertebral disc. No statistically significant differencedifferent ages, the anterior and posterior heights of the
were detected between Group Il and Group | according to theeervertebral discs were found to be statistically close. It was
independent samples T test (p>0.05). The comparison of ttketermined that only the anterior-posterior diameter of the L5
vertebral body and intervertebral disc volume values betweeartebral body and the transverse diameter of the L5 vertebral
the groups is given in Table IV. body increased (p<0.05). The correlation is given in Table V.

Table IV. Comparison of lumbar vertebral body and intervertebral disc volumes in both groups.

Vertebral body and Control Group Patient Group P
intervertebral disc Min-Max AxSd Min-Max Axxd

volumes (cms)

Volumeof L1 19.44-46.66 28.12+4.63 18.31-35.00 27.82+4.40 0.771
Volume of L2 22.32-50.54 30.92+4.62 22.6543.01 33.3815.10 0.033*
Volumeof L3 23.33-54.53 35.86+5.49 25.7154.72 36.42146.33 0.687
Volume of L4 26.83-62.21 36.35+6.13 23.3261.63 37.6818.41 0.440
Volume of L5 26.17-60.91 35.6815.94 23.0456.45 34.4616.73 0.410
IVDV of T12-L1 5.51-20.74 11.30+£3.43 4.49-14.40 8.87+2.09 0.000*
IVDV of L1L.2 6.08-29.81 13.95+4.28 6.75-17.50 11.62+2.49 0.005*
IVDV of L2-L.3 7.59-25.92 17.01£3.71 9.54-24.19 14.13+3.16 0.001*
IVDV of L3-L4 11.21-29.81 19.81+4.67 5.43-23.98 15.47+4.26 0.000*
IVDV of L4L5 10.56-26.58 20.19+4.31 8.40-22.50 14.46+3.59 0.000*
IVDV of L5-S1 6.43-30.12 15.69+4.35 4.20-20.67 12.26+3.76 0.001*

* Independent t test, p <0.05. There was a statistically significant difference between the groups.

Table V. Investigation of correlation between lumbar vertebral body addition, when the correlation between vertebral body and

height with diameters and age changes. intervertebral disc volumes and age was considered, it was
Vertebral height and diameters Age _determined that t_he volumes of L2, L4, and L5 verteb_ral body
r P increased with increasing age (Pearson Correlation Test,
Front height of L1 -0030 0.797  p<0.05). This relation is shown in Table VI.
Rear height of L1 -.089 0.452
A-Pdiaof L1 0.132 0.262
Trdiaof L1 -0006 0.962  Taple VI. Investigation of correlation between lumbar vertebral
Front hdght of L2 -0088 0456 pody with intervertebral disc volume and age.
Rear height of L2 -0.098 0.408 A
A-P dia of L2 0.070 0.553 volume ge
Tr diaof L2 0.055 0.640 r P
Front héght of L3 -0.193 0.100 Volumeof L1 0.127 0.281
Rear height of L3 -0.033 0.781 Volumeof L2 0.26 0.025*
A-Pdiaof L3 0.168 0.151 Volumeof L3 0.076 0.522
Tr diaof L3 0.098 0.408 Volumeof L4 0.349 0.002*
Front heght of L4 -0090 0.444 Volumeof L5 0.299 0.010*
Rear height of L4 -0.160 0.173 IVD of T12-L1 -0.039 0.742
A-P diaof L4 0.186 0.113 IVD of L1-12 -0.058 0.626
Trdiaof L4 0.025 0834 IVD of L2-L3 -0.042 0.720
Front hant ‘f’fL'-55 0150 0247 IVDofL3L4 0.043 0.718
Rear height o -0 .
A-P diacof L5 0.257 0.027* :xg 2; tg;f :8%;‘ 8'822
Tr diaof L5 0.257 0.027* ’ :
*Pearson Correlation Test, p <0.05. A-P dia: Anterior-Posterior diametéRearson Correlation Test, p <0.05, r: Pearson correlation coefficient, If
Tr dia: Transverse diameter. the value is closer to 1 or -1, there is the strong linear correlation.
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DISCUSSION group that had a disc herniation and were close to Lee’s
measurements. Different from the study of Lee, the
intervertebral disc medium height was not measured,;

Intervertebral discs (IDs) and vertebrae have dmowever, the intervertebral disc volumes were calculated
important role in posture, biomechanics, and balancing wfith the Cavaliere Method on the lumbar spine. In addition,
the body. With technological advances, imaging is carriemur measurements were parallel to the results of Mirab

out with MRI devices that have much higher image quality2017). The anterior height of the intervertebral disc was

In this way, the anatomical changes that occur in the humiound to be more than the posterior height, which is similar

body with furthering age can be evaluated better. For this our results (Miratet al). The posterior height of the

purpose, it was investigated how and to what extent tih@ervertebral disc being more than the anterior height in
deterioration of IDs on the lumbar vertebrae anatomy, whichillimeters may be the result or the cause of the formation
is the most important part of our body carrying our weightf the lordotic posture of the lumbar spine.

occurred. Anatomical and morphological features of IDs lead

to changes in the composition of IDs (i.e. fluid loss, cell The morphometric studies about this subject in the

volume decrease, diminished proteoglycan content) thatlissrature have generally focused on the change of

often caused by volumetric decreases, intervertebral distervertebral disc. In addition, the level of the degeneration
degeneration, herniations, infection, trauma and aging (Taafjthe intervertebral disc was found to be proportional with

et al, 2016; Jamest al). Thus, the height and size of IDsthe loss of height. On the other hand in our study, we focused
are commonly used to diagnose and evaluate the pathologi@swhether there was any change in the vertebral body
of the spine. The degree of disc degeneration has beaegether with intervertebral disc. In fact, the formation of

commonly assessed by the disc height decrease rather tim@rvertebral disc herniation is the result of the process,
by changes in signal intensity in the nucleus pulposus arhich is called degeneration, the biomechanical changes,

MRI (Roberts & Johnson, 1999; Suttedral, 2015; Topuz and aging (Miraket al; Wanget al, 2019). It is expected

et al, 2016). that some changes occur in the vertebral body during this
process of change. A definition of intervertebral disc

Different from previous morphometric anatomydegeneration has not been uniformly applied, although it is
studies, in our study, the purpose was to show how muatell known that disc tissue shows progressive
the impairment of spine stability affected not only thenorphological, structural, histological, biochemical and

intervertebral disc tissue but also the vertebral body. For thishctional changes with aging (Urban & Roberts, 2003;

purpose, as Leet al. (2017), and Karabeket al, did in Adams & Roughley, 2006). Based on the findings of our

their studies, the morphometric measurements were meastady, it is understood that that disc structure does not
by using the same measurement points (Heirag, 2010; deteriorate acutely immediately in the process of

Tanget al; Leeet al). In the study of Leet al, the intervertebral disc herniation. It is understood that the

morphometric measurements were made by using the lait@ervertebral disc herniation is affected by the change in

ral-spine X-ray images. Hongt al made the same the vertebral corpus depending on the changing center of
measurements by using lumbar spine MRI images. Tlgeavity and the load distribution after the deterioration stage
findings of both studies agreed numerically with our findingsf the disc structure.

The study of Leeet al was the one that had the closest

methodology to ours. A comparative evaluation was made In the study conducted by Akedgal (2015), it was

in a group of 20-25 year-old patients who only had a disoncluded that the lumbar disc height of the elderly

herniation and disc degeneration for the L4-5 intervertebrimhabitants of a mountain village gradually decreased over

disc (Leeet al). In the group that did not have disc herniatiotime, and the rate of change in disc height did not differ

(n=198), front height of the L4-5 disc was 2220 mm, significantly among disc levels. In this respect, although there

the rear height was 1&92.0 mm, midpoint was 14t2.1  were no differences between disc levels, it was shown that

mm, and the antero-posterior diameter was measuredtlasre was a decrease in lumbar intervertebral disc heights in

41.44.0 mm. Front height of the L4 vertebral body wasvomen, in those who had osteoarthritis of the knee joint,

found as 31.62.3 mm. The measurement values are slightlgnd especially in the elderly who had chronic low back pain

lower in the disc herniation group. In our study, front heightAkeda et al). In our study group, since there were no
of the L4-5 disc was found as 1856 mm, and the rear patients at advanced ages, no correlations were detected
height was 581.5 mm in the Control Group (n=37). Frontbetween the increase in age and decrease in intervertebral
height of the L4 vertebral body was found as 2.9 mm. disc height. In addition, the patients who had hip joint
Anterior-posterior diameter of the L4 vertebral body wapathology and obesity (patients who had moderate and
35.33.4 mm. Our measurements were slightly lower in themorbid obesity), which could affect lumbar biomechanics,
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were excluded in both groups. However, in our radiologicatudies. In addition, there are patients with age-related

observations, it was determined that the heights of IDdegenerative change in group 1. However, it is desirable to

especially at the midpoint of IDs, were decreased. In additipmove that disc herniation occurs at the end of this process.

to these, our study showed statistically that the anterior and

posterior heights of the disc are generally preserved even in

the patient group in early period after clinical signs. ThREONCLUSION

progression of disc degeneration is one of the underlying

pathologies of the degenerative lumbar diseases commonly

seen in the elderly population (Akeetzal ; Leeet al; Demir In the present study, it was concluded that the L5

et al, 2018). vertebral body received partially less degeneration in the

Control Group. It was observed that the intervertebral disc

There is still a need for evidence that will be reportereceived more height losses in the Patient Group. In light of

with more extensive epidemiological investigations abowll these findings, it may be argued that intervertebral disc

IDs degeneration. To contribute to the understanding of thissue protects against degeneration in the lower lumbar ver-

relevant pathology, it is also necessary to evaluate the vertiebral body. There is no linear correlation between age

bral bone structure. In this study, the intervertebral disncrease and decrease in intervertebral disc height. In

degeneration and anatomical changes in the vertebral batydition, we believe that this study is an objective

were evaluated. In both study groups, the L2, L4 and LtBorphometric and stereological assessment of the effect the

vertebral body volumes increased in correlation witintervertebral disc herniation affecting spine biomechanics

increasing age. This finding has evaluated as a long-temthe early period. At least, we can summarize this situation

result of the decrease in the height of IDs. In addition, whexs follows: a chicken and egg situation. Which came first

the anterior-posterior diameters of the L5 vertebral body die chicken or the egg? Which degenerates initially? Is it

Group | were compared with Group Il, it was determinedertebrae or intervertebral disc on the spine? We think that

that these diameters were greater at a significant level in thath together.

Patient Group. This result proves that the formation of

intervertebral disc herniation occurs as a result of a- . . .

degenerative process. The vertebral body has adapted it§&f<SAL. V- AVNIOG'LU, S. & ATAY, E. - ¢Existe algun efecto

to the changes as a result of the effects of biomechani@g|.2 e"Mia de disco intervertebral en la columna lumbar en el pe-

. . . riodo temprano? Un estudio morfométrico y estereolddido.J.
forces and to the Iqad it carries by expanding its surfa%rphol_‘ 38(2)374-381, 2020.
(Roussouly & Pinheiro-Franco, 2011).

RESUMEN: La degeneracion del disco intervertebral lum-
No statistically significant differences were detectetlar y de otros elementos de la columna vertebral son un resultado
between Group | and Il in terms of anterior and posteridnevitable del envejecimiento. Sin embargo, no se observa el mismo

heights of the intervertebral disc. However, there was dado de degeneracion en cada individuo. En el presente estudio, el

statistically significant correlation between age changes aﬂﬁet'vo era comparar los cambios morfométricos en la columna
umbar con o sin hernia de disco intervertebral en el periodo tem-

intervertebral disc volumes. The reason for this was evalua I’glno. El grupo 1 (grupo de pacientes) estaba formado por los pa-

as the loss or decrease in the height in the middle of tgntes diagnosticados con hernia de disco intervertebral lumbar y
intervertebral disc. que no fueron operados durante al menos un mes. El Grupo 2 ( Gru-
po de Control) consistié en sujetos que fueron seleccionados al azar,
Limitations of the study: There are several limitations to reportaban solamente dolor de espalda, fueron sometidos a una re-
this study. The mean age of the groups included in the stuggpancia magnética (MRI) y se determin6 un disco intervertebral
was not the same; however, it was necessary to understilifto- Las secciones de resonancia magnética sagital y axial de la
the biomechanical change in the cases that had a d?Q{:”mné.‘ lumbar se utilizaron para las mediciones y la evaluacion
. .. . _estadistica. No hubo diferencias estadisticamente significativas en-
herniation. In add_'t'on’ the furthe_r mean_ag_e of the pat'erﬁﬁ los volimenes del disco intervertebral, los volimenes del cuerpo
that had a lumbar intervertebral disc herniation, and the me@tepral y las alturas anterior y posterior del disco intervertebral de
age of the patients that had mechanical back pain wf¥ Grupos 1y 2 (p> 0,05). En términos de longitud anterior-poste-
underwent MRI being smaller than the disc herniation groujor, se determiné que la longitud del cuerpo vertebral L5 era mayor
caused this. The series of patients in whom measuremegns! grupo de pacientes (p <0,05). Se determiné una correlacion en
will be made can be expanded to include older ages. tgyminos del aumento en los volimenes L2, L4y L5 con el aumento
evaluate the biomechanical stress on the lumbar verteb éa edad; sin embargo, no hubo correlaciones estadisticamente sig-
. . . . nificativas entre el aumento de la edad y una disminucion en los
of the patients who are included in measurements inam

. . . A IEJ%menes del disco intervertebral. No hubo correlaciones entre el
unbiased manner, it was considered that the weights of ento de la edad y la disminucién de las alturas de los discos

patients could be added as a separate parameter in our fufE@vertebrales (p> 0,05). No hubo relaciones aparentes entre el
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