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OOHOMOMEHTHOE PEHTIEeHONOornYecKoe wuccrie-
[oBaHNe BCEX OTAENOB MO3BOHOYHMKA BbIMNOMHEHO
80 naumeHTam: B Bo3pacte 60-75 net - 37 yeno-
BeK, 76-88 net - 21 n B KOHTPONbHOW rpynne B
Bo3pacTe 22 nerT. -45 net y 22 yenosek. Ha akpaHe
nepcoHanbHOro KomnbetoTepa copmupyeTca egu-
HOEe PEHTreHOBCKOe Mu3obpaxxeHne BCeX OTAEeroB
No3BOHOYHMKA. Onyckanu 3aTblNIOYHY BEpTUKAnb
OT TOYKM BHELLHEro 3aTblio4HOro ropba u oueHu-
BanM MPOCTPaHCTBEHHOE MOJIOXKEHNE BCEX OTAe-
1IOB MNO3BOHOYHUKA OTHOCUTENbBHO 3TOW BEpTUKanu.
OnucaHbl NATb TUMOB CTATUKM MO3BOHOYHMKA. O-
HOpMa, HapyLUEeHUA CTaTMKM MO3BOHOYHMKA HET.
Mpu | cTeneHn cTaTU4ecKoro HapylleHus 3aTbl-
noYyHasa BepTuKarnb nepecekaeT Ayrn rpyaHbIX Mo-
3BOHKOB. Ha |l ctenmeHn 3aTbinoyHas BepTMKanb
nepecekaeT Tena rpyaHbix no3soHkoB. Ha Il cre-
neHn 3aTblflovyHas BepTuKkarb MPOXOAUT Knepeawn
OT Ten rpyAaHbIX NO3BOHKOB. B IV cteneHn, nommmo
HapyLUeHWA cTaTuKM NOOoN CTeneHn, QUarHocTu-
pyeTcs naTtoriormyeckasi knuHoBuaHas pedopma-
una noboro nosBoHka unu gedopmaums Ten no-
3BOHKOB MO TWUMy NMO3BOHKOB pbiG. B Bo3pacTte 22-
45 neT NaToNoOrm4yeckme M3MEHEHUs1 CTaTUKWU Mo-
3BOHOYHMKa 6bInn pegknmmn. B Bospacte 60-75 net
Hanbornee 4acTo AMarHOCTUPOBAaNMUCh HapyLueHUs
CTaTMKM NO3BOHOYHMKA | n Il cteneHn n nosiens-
nucb HapyleHusa ctatukm Il cteneHun. Y naumes-
TOB B Bo3pacTe 76-88 net valle BCero gmarHoctu-
poBanucb HapyweHus ctatuku Il n IV ctenenw.
Mpepgnaraetcs MCnonb3oBaTb MOJTyYEHHbIE [aH-
Hble B KayeCTBE KPUTEPUEB OLIEHKU CTapeHus no-
3BOHOYHMKA.

KniouyeBble cnoBa: [103BOHOYHMK, 3aTblnoYHast
BepTuKanb, HapyweHua CTaTUKMm no3BOHOYHUKA,
nauneHTbl MNOXWNoro wun cTap4yeckoro BO3pacTa,
Kputepun ctapeHnsa No3BOHOYHUKA.

Abstract

A single-stage x-ray examination of all parts of
the spine was performed in 80 patients: at the age
of 60-75 years — in 37 people, 76-88 years-in 21
and in the control group at the age of 22-45 years
in 22 people. A single x-ray image of all parts of the
spine is formed on the screen of a personal com-
puter. The occipital vertical was lowered from the
point of the external occipital hump — inion — and
the spatial position of all parts of the spine relative
to this vertical was evaluated. Five types of spine
statics are described. 0-norm, there are no viola-
tions of spine statics. At the first (I) grade of static
disturbance, the occipital vertical crosses the arch-
es of the thoracic vertebrae. At grade Il, the occipi-
tal vertical intersects the bodies of the thoracic ver-
tebrae. At grade lll, the occipital vertical passes
anteriorly from the bodies of the thoracic vertebrae.
In IV grade, in addition to statics violations of any
degree, is diagnosed a pathological wedge-shaped
deformation of any vertebra or deformation of ver-
tebral bodies according to the type of fish verte-
brae. At the age of 22-45 years, pathological
changes in the statics of the spine were rare. At the
age of 60-75 years, the most frequently diagnosed
disorders of spine statics of the | and Il grade and
appeared violations of statics of the Ill grade. Pa-
tients aged 76-88 years were most often diagnosed
with statics disorders of the Ill and IV grade. It is
proposed to use the obtained data as criteria for
evaluating the aging of the spine.

Keywords: Spine, occipital vertical, violations of
statics of the spine, patients of elderly and senile
age, the criteria for the aging of the spine.
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Introduction

The demographic situation around the
world is now viewed as a crisis, which is
caused by an increase in the number of elder-
ly and senile people. The World Health Or-
ganization has developed a new age classifi-
cation, according to which adult life periods
are distinguished: young age from 18 to 44
years, average age from 45 to 59 years, el-
derly age from 60 to 70 years, senile age from
75 to 90 years, age of longevity from 90 years
and older.

However, the passport age does not yet
determine the true state of a person's health.
When determining the physical capabilities of
a person, doctors rely on the concept of "bio-
logical age", which is understood as a per-
son's well-being, the state of his nervous sys-
tem and the speed of metabolic processes, as
well as the functional capabilities of other sys-
tems of organs and tissues [1].

The most obvious changes that occur dur-
ing aging are registered as changes in pos-
ture, decrease in growth and muscle mass of
a person [2]. The appearance of these signs
is associated with systemic disorders of spine
statics. However, only a few publications are
devoted to a complete x-ray study of the en-
tire spine [3]. Systematic x-ray studies of all
parts of the spine at the same time in elderly
and senile people have not yet been carried
out.

The classic x-ray examination of the
spine, carried out methodically correctly, is
fraught with many new possibilities not dis-
closed. Modern systems for obtaining digital
x-ray images have made a qualitative revolu-
tion in the x-ray examination of the spine. The
radiation load has decreased tenfold and the
safety of the study for patients has increased.
The image quality has improved, and it is now
possible to clearly identify and analyze the
morphological features and spatial posi-
tion of all vertebrae, which has created
conditions for improving the holistic study
of the spine.

This article describes the results of a
new method of holistic spine research.
During the study, a single combined im-
age of the entire spine is formed on the
screen of a personal computer monitor by
connecting digital x-ray images of each
department of spine. On the combined image
of the entire spine, the occipital vertical is per-
formed on the screen of the personal comput-
er monitor, which begins from the point of the
external occipital tubercle of the occipital
bone. In Latin, this point is called "INION" [4].
Below, the occipital vertical runs along all the
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structures of the spine. With its help, you can
register the spatial position of all its depart-
ments [5].

Purpose: to describe the types of spinal
statics disorders in elderly and senile people.
Tasks: 1) perform radiography of all spine
sections according to the standards of a suffi-
cient number of patients of the main and con-
trol groups; 2) on the personal computer
screen get single x-ray image of all parts of
the spine; 3) on the personal computer screen
from the point of the external occipital hump —
INION — draw a vertical and evaluate the pas-
sage of this vertical relative to all spine sec-
tions.

Research materials and methods

Digital radiography of all spine sections of
80 patients in their vertical position was per-
formed in accordance with the standards [6].
The focal length from the x-ray tube to the x-
ray machine stand was 150 cm. On the
screen of a personal computer monitor, digital
images of the spine were connected to each
other to obtain a single combined image of all
the vertebrae, both in the sagittal and in the
frontal projection. We achieved a complete
match of the sizes and contours of the com-
bined vertebrae. The software product used
the graphical features of Word 2007, the Rus-
sian version, from the Microsoft® Office for
home and school 2007 package.

Study groups (table 1): group | consisted
of 37 patients aged 60 to 74 years. Group |l
included 21 patients aged 75-88 years. The
control group consisted of patients 22 aged 22
to 45 years. The selection of patients in
groups was made randomly. Radiographs of
patients with severe static disorders, such as
scoliosis of the IlI-IV degree and spondylolis-
thesis, most often caused by spondylolysis,
were excluded from the study.

Table.1
Characteristics of groups of examined patients

age number of patients men  women
groups  (years)
control ‘ 22-45 22 10 12
I ‘ 60-75 37 13 24

1] ‘ 76-88 21 6 15

Results of research:

It was possible to identify 5 types of spa-
tial arrangement of vertebrae in the sagittal
projection depending on the passage of the
occipital vertical relative to the structures of
the vertebrae of the middle thoracic region
and morphological features of the spine. Were
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allocated: 0 grade of violation of statics of the
spine (norm); I, II, 1ll and IV grade of violation
of statics of the spine.

No violations of the statics of the spine
(normal) (Fig. 1, O grade) it was diagnosed if
the combined x-ray image of the patient's
spine in the sagittal projection of the occipital
vertical, starting from the INION point, re-
mains behind the entire length, outside the x-
ray images of the spine structures, touching
the skin of the interscapular zone of the tho-
racic department, leaving the anatomical
structures of the lumbar department and pel-
vis anteriorly.

| grade

Ograde

:

1l grade
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Il grade of violation of the statics of the
spine — compensation — (Fig. 1, Il grade), it is
diagnosed if the combined x-ray image of the
patient's spine in the sagittal projection of the
cervical spine is shifted anteriorly. The occipi-
tal vertical, starting from the INION point, goes
down, leaving all the structures of the cervical
spine anteriorly from itself. Next, the occipital
vertical touches x-ray images of the spinous
processes CVII and TI, crosses the elements
of the arches, including the articular process-
es of the TII-TV vertebrae, crosses the imag-
es of the bodies TVI-TVII of the thoracic ver-
tebrae, but does not go beyond their anterior

IV grade

11l grade

Fig. 1. The grade of violation of the statics of the spine, defined by the occipital vertical

| grade of violation of the statics of the
spine (Fig. 1, | grade) it is diagnosed if the
combined x-ray image of the patient's spine in
the sagittal projection of the cervical spine is
displaced anteriorly, the cervical lordosis is
straightened or strengthened. The occipital
vertical, starting from the INION, goes down,
leaving all the cervical vertebrae in front of it.
Below the back occipital vertical line crosses
the x-ray images the spinous processes of Tl—
Tl of the vertebrae, crosses the images of
posterior parts of ribs, spinous and articular
processes, and other elements of the temples
of the middle part of the thoracic spine, but
does not intersect the back contours of the
vertebral bodies. Below the back occipital ver-
tical intersects x-ray images of the spinous
processes of the TX and TX vertebrae, leav-
ing all the lumbar vertebrae and the sacrum
with the coccyx in front of it, crossing the soft
tissues of the gluteal region.

12

contours and below it crosses the elements of
the arches and articular processes TIX-TXII.
Continuing below, the occipital vertical inter-
sects x-ray images of the spinous processes
LI-LV, intersects x-ray images of Sll and the
upper coccygeal vertebrae, leaving behind x-
ray images of the lower sacral vertebrae, the
top of the sacrum and the upper vertebrae of
the coccyx.

Il grade of violation of the statics of the
spine — subcompensation — (Fig. 1, lll grade),
it is diagnosed if the combined x-ray image of
the patient's spine in the sagittal projection
reduces the overall size of the spine, the cer-
vical spine is significantly shifted anteriorly,
and the area of the cervical-thoracic junction
rises up. In comparison with the norm, the
vertebrae that make up the cervical-thoracic
transition move forward and tilt down. The
occipital vertical intersects the spinous pro-
cesses of CVI, CVII vertebrae's. Next, the oc-
cipital vertical passes in front of the posterior
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lower point of the body of the TII vertebra,
intersects x-ray images of the upper thoracic
vertebrae bodies, and goes at the front from
the bodies of the middle TIV-TVII thoracic ver-
tebrae. Below occipital vertical intersects x-ray
images of the bodies of the lower thoracic
vertebrae TVIII-TXI, articular processes TXII,
spinous processes LI-LIll. While continuing
the inferior occipital vertical intersects x-ray
images of the bodies of the lower lumbar ver-
tebrae, the lower dorsal angle of the body SlI
of the sacrum or leaves them behind.
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It is noteworthy that the prevailing number
of patients in the control group had normal
occipital vertical passage, and there were no
violations of the statics of the spine of the lll
and IV degrees. In group | patients, the most
common statics disorders were grade | and Il.
In comparison with the control group, the
normal position of the spine relative to the
occipital vertical was much less common. Pa-
tients with grade IIl spinal statics violations
were identified. In group Il, the Il grade of
spinal statics disorders was most common,

Table.2

The number of patients with disorders of the statics of the spine depending on age
number of patients

groups

normal | Il grade. 1ll grade IV grade
(0 grade) grade
control 17 2 3
| 6 14 12 5
1 4 3 3 6 5
18
16 +
14
12 O normal (0 grade)
10 @ grade
8 1 Wl grade
6 1 W Il grade
M |V grade
4 | g
2 i
0
22-45 years 60-75 years 76-88 years

Fig. 2. The distribution of patients depending on the violations of the statics of the spine revealed by the use
of occipital vertical in patients of elderly and senile age and in the control group

IV grade of violation of the statics of the
spine — decompensation — (Fig. 1, IV grade), it
is diagnosed when combined x-ray image of
the patient's spine in the sagittal projection
are signs of violations of the statics of the
spine 1, Il, or Il level, but unlike them in any
part of the spine are diagnosed with a patho-
logical fracture in the front wedge-shaped de-
formation of the vertebrae or multiple fractures
of vertebral bodies or vertebral bodies take
the form of "fish vertebrae".

The results of the study are presented in
table 2 and in figure 2.

and patients with the IV grade of statics were
identified. In addition, in this group, patients
with | and Il grade of spinal statics disorders
were identified, patients with no statics viola-
tions were identified too.

Conclusions

A complete study of all parts of the spine
at the same time using the occipital vertical
opens up new opportunities for evaluating the
statics of the spine. As a result of the study, it
was found that depending on the passage of
the occipital vertical, five types of spinal stat-
ics disorders can be distinguished.
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Considering that violations of the statics of
the spine of the | and Il grade in young peo-
ple, from 22 to 45 years, are rare, but most
often occur in elderly people from 60 to 74, it
is proposed to consider these signs as objec-
tive criteria for the aging of the spine. The ap-
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pearance of the Ill, and even more so of the
IV grade of spinal statics violation, the Gen-
eral decrease in the vertical size of the spine,
which is typical for people over 75 years of
age, is proposed to be used as objective crite-
ria for pronounced aging of the spine.
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