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Age-related changes of pubic symphysis parameters
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old age according to computed tomography data
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Perm State Medical University named after Academician E.A. Wagner (Perm, Russian Federation)

Abstract

Aim - to study the dynamics of pubic symphysis parameters in men in
the early adulthood, early and middle old age according to computed
tomography (CT) data.

Material and methods. In the study, we used the results of a CT
examination of 80 men without bone or pelvic organ pathology. All
participants gave their consent to routine examination to exclude
possible pathology of the pelvic bones. The CT investigation included
the measurement of the height, width and thickness of the pubic symphysis
in 3D reconstruction mode. The subjects were divided into three groups
according to anatomical age classification. The first group included 25
early adulthood men (21 to 35 years old); the second group included 29
early old age men (56 to 74 years old); the third group included 26 middle
old age men (75 to 88 years old).

Results. When comparing the parameters of height, width and thickness of
the pubic symphysis, their statistically significant decrease by middle old age
was revealed. Its height decreased from the early adulthood to early old age by
7.1% (t = 12.82, p < 0.01) and further remained unchanged in middle old age.
The width of the pubic symphysis was decreasing by 22.7% (t = 8.3, p < 0.01)
from the early adulthood to early old age and by 26.5% (t = 8.32, p < 0.01)
from early to middle old age. The symphysis thickness was growing from the
early adulthood to early old age by 6.4% (t = 6.10, p < 0.01) and from early to
middle old age — by 1.1% (t = 1.08, p > 0.05).

Conclusion. The results obtained in this study can be helpful for doctors of
such specialties as traumatology, sports medicine and rehabilitation, forensic
science, forensic medicine and many others.
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Bo3pacTHaa AMHaMuUKa napaMeTpoB JI0OKOBOro
cuMmdusa MyX4YuH B NepBOM nepuoae 3penoro Bo3pacra,
B MOXXWUJIOM U CTap4YeCcKOM BO3pacTe Nno AaHHbIM
KOMMNbIOTEPHOU TOMOrpadum

U.A. bBanaHauHa, A.C. TepexuH, A.A. BananguH, A.B. Knumey,

PrbOY BO «lepmckuii rocyaapCTBEHHbIA MeONUMHCKUIA YHUBEPCUTET
nMeHun akagemuka E.A. BarHepa» Munagpasa Poccuu (MNepMb, Poccuitickas ®enepaums)

AHHOTauusa

Henb — U3yyuTh IUHAMUKY 11aPaMeTPOB JIOOKOBOro CMMU3a Y MYXXYHH B
[IepBOM IIepHOJie 3PeJIoro BO3pacTa, B MIOXKUIIOM M CTapueckoM Bo3pacTe 0
JIaHHBIM KOMITBIOTEPHOM ToMorpadum.

Marepuan u Metoabl. B ocHOBY paGoTsl mosoxeHs! pesynbrarbl KT-
nccnenoBanus 80 My4rH 6e3 aToyIoruu KOCTeH 1 OpraHoB Masoro Tasa. Bce
obcrefyeMble any comiacye Ha MCCIIeI0BaHHe, IPOBOJUMOe 110 TI0Ka3aHH-
SIM 1711 ACKJTIOUEeHHs] BO3MOXKHOU ITaTOIOruH KocTeit Taza. KT-uccienosanue
3aKJII0YAIOCh B OIIPefielleHUH BBICOTHI, IMUPUHLI M TOJIIIUHBI T06KOBOTO
cuMmdu3za B pexxume 3D-pekoHcTpykimu. O6CIenyeMbIx pasiesiuig Ha TPy
TPYIIILI COIIACHO aHATOMIYeCKOH KlaccuduKanuy BospacTta. [lepsast rpymia
BKJIFOYAJIa 25 4eJioBeK MepBoro meproja 3pesioro Bo3pacta (ot 21 o 35 ner);
BTOpasi rpymia — 29 4eyioBeK IOXWIOro BospacTa (oT 56 1o 74 net); TpeTbs
rpymma — 26 JeyioBek ctapueckoro Bo3pacra (ot 75 no 88 ser).
Pesynbrarsl. [Ipy cpaBHeHHMH TTOKazaresieil BHICOTHI, IIUPHHBI ¥ TOJIIVHBI
JI06KOBOTO CM(H3a BBISBIIEHO MX CTaTHCTUYEeCKH IOCTOBEPHOE YMEeHbIIIeH e
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K cTapyeckoMy Bo3pacTy. Ero BeIcOTa yMeHBIIHMIIACH OT IIEPBOTO Ieproyia
3peJIoro Bo3pacra K I0XXMJIoMy Bo3pacty Ha 7,1% (t=12.82, p<0,01), nanee x
CTapyecKoMy BO3pPACTy OHa M3MEeHeHHH He nperepreBaa. [1lupyna 1o6xoBoro
cuM¢u3a OT NepBOTO MepHo7ia 3PEJIOro BO3PACTa K MOXKHIIOMY BO3PAcTy CTalla
MeHblile Ha 22,7% (t=8.3, p<0,01) 1 oT oXxusioro Kk cTapyeckomy BO3pacTy —
Ha 26,5% (t=8.32, p<0,01). IIpu aToM Habintofanock yrosieHue cumdusa ot
[IepBOro IIePHOJA 3PeJIoro Bo3pacTa K NOXXUIOMY Bo3pacty Ha 6,4% (t=6.10,
p<0,01) u k crapyeckomy Bo3pacry Ha 1,1% (t=1.08, p>0,05).
3axuriogenne. [loydeHHbIe JaHHBIE MOTYT GBITH UCIIONB30BAaHbI BpayaMy
TaKWX NPUKIQAHBIX CIeUAIbHOCTEH, KaK TPaBMaTONIOTHs], CIIOPTHBHAS Me-
JIWIVHA ¥ peabuIuTaIys, KpUMHHAIMCTHKA, CyfleOHasi MeIUIMHA, U MHOTHUX
[IPOYHX.

KuroueBbie coBa: J106KOBBIN CUM$U3, KOMITbIOTEpHAs! ToMorpadusi, MOp-
dboMeTpusl, My>KIUHBL.

KoHnduukT HHTepecoB: He 3asBIIeH.
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m INTRODUCTION

ubic symphysis is a unique anatomic structure localized

between two articular facets of pubic bones. Under the
various physiological movements, the fibrocartilagenous disk
that is its basis resists the compressive and the tensile forces
at the same moment. It is particularly noteworthy that for
professional athletes, this joint is of paramount importance,
as it sustains the primary biomechanical load during most axial
movements. However, the investigation of this anatomical
structure is not only of interest to sports medicine specialists but
also to traumatologists, criminologists, forensic pathologists,
and other related professionals [1].

In recent years, there has been a significant trend in the
healthcare industry towards personalized medicine. The
strength of this individualized approach lies in its capacity
to tailor specific decisions towards the most effective
treatment for each patient, thereby reducing financial and time
expenditures while enhancing the quality of care [2].

This approach has catalyzed new trends in clinical research,
particularly regarding the impact of a patient's age and gender
on management strategies [3-5]. There is a growing demand
among specialists for the establishment of a "morphofunctional
standard" to delineate clearly the normative parameters across
different age and gender groups, as evidenced by numerous
contemporary biomedical studies [6-9].

It should be noted that older individuals, particularly men,
are increasingly in demand in the labor market, and the number
of socially active older citizens is rapidly growing [10, 11].
These trends present new challenges for the healthcare sector.

m AIM

To investigate the dynamics of pubic symphysis parameters
in men during early adulthood, middle age, and old age using
computed tomography data.

m MATERIAL AND METHOD

The study is based on the results of computed tomography
(CT) examinations of 80 men without bone or pelvic organ
pathology, conducted between 2022 and 2023. All participants
provided consent for routine examinations to exclude potential
pathology of the pelvic bones. The study received ethical
approval from the Ethics Committee of Perm State Medical
University named after Academician E.A. Wagner (No. 10,
dated 27.11.2019.)

CT scans were performed using the OPTIMA CT 520
unit (“General Electric Healthcare”) equipped with a built-
in licensed software kit. The CT examination involved the
identification of the height, width, and thickness of the pubic
symphysis using 3D reconstruction mode. (Fig. 1).
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Figure 1. 3D CT-reconstruction of the male pelvis and measurement
of the pubic symphysis.

PucyHok 1. 3D KT-pekoHCmpyKyusi masa My>4uHbl U U3MepeHue
pa3mepoB 106K0B020 cumMau3a.

The subjects were divided into three groups based on
the anatomical classification of age (Moscow, 1969). The
first group consisted of 25 individuals in the first period
of adulthood (21 to 35 years); the second group included
29 elderly individuals (56 to 74 years); and the third group
comprised 26 older adults (75 to 88 years).

Statistical analysis was conducted using Microsoft Excel
2014. The results were presented as the arithmetic mean (M)
and standard error (m), median, and coefficient of variation.
The parametric Student's t-test was employed to assess the
equality of means in the two samples. Statistical significance
was set at p < 0.05.

m RESULTS

The data on the parameters of pubic symphysis of men in
the age periods under investigation are presented in Tables 1-3.

Upon comparing the height, width, and thickness of the
pubic symphysis, a statistically significant decrease was
observed in old age. E.g., its height reduced from the first
period of adulthood to elderly age by 7.1% (t=12.82, p<0.01,)
then it had no changes in the old age. The width of the pubic
symphysis reduced from the first period of adulthood to elderly
age by 22.7% (t=8.3, p<0.01) and from elderly to old age, by
26.5% (t=8.32, p<0.01). At the same time, an increase in the
thickness of the symphysis was observed from the first period
of adulthood to elderly age by 6.4% (t=6.10, p<0.01) and to
old age by 1.1% (t=1.08, p>0.05.)
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T T T T I

First period
of adulthood (n=25) 40,8+0,16 43,1 396 0,82 0,02 408

Elderly age (n=29)
Old age (n=26)

37,9+0,16 39,8 36,5 0,87 0,02 37,9
37,9+0,15 39,1 36,6 0,75 0,01 37,9

Table 1. Height of pubic symphysis in males at the
studied ages according to CT-scanning (mm, n = 80)

Ta6bnuya 1. Boicoma nobkoBozo cuMgusa y My>4uH
B UcciedyeMbiX BO3pacmHbIX Nepuodax No 0aHHLIM
KT-uccnedosaHusi (MM, n = 80)

m DISCUSSION

The observed decrease in the linear dimensions of the
pubic symphysis in old age is hypothesized to be attributed
to biochemical changes occurring within the cartilage
tissue at the molecular-cellular level. Two significant points
warrant attention: firstly, cartilage tissue is characterized by
its mesodermal origin and is largely devoid of high-quality
innervation and microvasculature, which distinguishes it from
other tissues in the human body. Secondly, it is noteworthy
that the chondrocyte is the sole representative responsible for
the cellular structure of cartilage tissue. These chondrocyte
bodies are embedded within the extracellular matrix, which,
according to the literature, accounts for up to 98% of the total
volume of cartilage. These intricacies of the histoarchitecture
of cartilage significantly influence the biochemical regulation
of tissue homeostasis. The primary natural chondroprotector
is transforming growth factor p (TGFp), a protein tasked
with maintaining homeostatic balance. Its protective
function is extensive; it not only enhances the survival of
chondrocyte cells but also regulates biochemical processes
within the extracellular matrix [12]. It is unsurprising that
in the elderly and old age, once genetically programmed
processes are initiated, the synthesis of TGFB decreases.
This leads to an imbalance in the biochemical cascade of
cartilage tissue, negatively affecting all stages of proteostasis.
This mechanism is vital for the optimal functioning of cells,
and its disruption results in decreased proliferation speed
of chondrocytes and a mass transition of cells to apoptosis
[12-14].

The explanation for the increase in thickness of the pubic
symphysis, in our opinion, may be elucidated by the findings of

Hayka n uHHosauuun B meguunHe T.9(2)/2024

I T 0 I N

First period
of adulthood (n=25) 4,4+008 50 38 041 004 44
Elderly age (n=29) 34009 43 27 046 006 34

Old age (n=26) 250,06 31 21 028 003 25

Table 2. Pubic symphysis width in males at the studied
age periods according to CT-scanning (mm, n = 80)

Tabnuuya 2. lLlupuHa nobKkoBo20 cumgu3sa y My 4uH
B UccniedyeMbix BO3pacmHbIX nepuodax No 0aHHbIM
KT-uccnedosarusi (MM, n = 80)

T T I T R

First period
of adulthood (n=25) 17,3+0,10 184 16,7 052 0,02 17,3

Elderly age (n=29) 18,4+0,15 19,7 17,1 082 0,04 184

Old age (n=26) 18,6+0,11 196 17,2 0,67 0,02 183

Table 3. Thickness of pubic symphysis in males at the
studied ages according to CT-scanning (mm, n = 80)

Tabnuuya 3. TonwuHa 106K0BO20 cCUMGU3aA Y MY>XHUH
B uccneodyeMbiX BO3pacmHbIX nepuodax no 0aHHbIM
KT-uccnedosaHusi (MM, n = 80)

a study conducted by L. Waltenberger et al. (2022). The authors
concluded that the anatomical characteristics of the human
pelvis undergo changes throughout life, directly influenced
by sex and age. During the early stages of life, the anatomical
configuration of the pelvis and its osteochondral components
are influenced by hormones. However, in the elderly period,
when hormone synthesis decreases, changes in the structure of
the pelvic bone are predominantly influenced by mechanical
factors [15]. Consequently, the pelvis becomes relatively
"fragile", massive yet less mobile [16].

m CONCLUSION

The findings from this study regarding the dynamics of
pubic symphysis parameters in men at various ages may serve
as a foundation for further practical developments of both
scientific and clinical significance. This data holds potential
utility for medical professionals in various applied specialties,
including traumatology, sports medicine, rehabilitation,
criminology, forensic medicine, and others. »=
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