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Abstract

Aim: to evaluate the nature of ultrasound changes in some structures of
the knee joints among patients seeking outpatient medical care. Using the
example of a clinical case to demonstrate the importance of differential
diagnosis of diseases of the knee joints with vascular pathology of the lower
extremities.

Material and methods. 380 volunteers aged 18 to 86 years were examined.
SonoAce R7 diagnostic equipment was used. The results were entered into
spreadsheets, followed by grouping and statistical analysis using MS Excel,
IBM SPSS Statistics 20, and plotting distribution using StatSoft Statistica 10.
Results. The average age of the participants diagnosed with Baker’s
cysts was 57.9+9.1 years: 56.5+8.5 years for men and 58.3+9.2 years for
women. The signs of osteoarthritis, including sharpened articular surface

edges and prominent osteophytes, were detected in 67.3% (256) of cases.
These manifestations were detected in 56.1% of men and 75.9% of women.
Synovitis was observed in 22.1% (84) cases, 24.4% for men and 20.4% for
women. Baker’s cysts were diagnosed in 23.7% (90) cases, 12.2% for men
and 32.4% for women. Similar dynamics in the development of structural
changes in the knee joints were noted, regardless of the patient’s gender.
Conclusion. Determining the etiology of pathological changes and assessing
their role in the development of associated symptoms and potential
complications allows for more effective diagnosis and treatment, as well as
the selection of optimal patient management strategies.
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TeHaeHUMN MOPPONOrMYecKkux NU3SMeHeHUmn
KOJIeHHbIX CYCTaBOB, BbifiBIieMble
npu ynbTpa3sBykKOBOW BU3yanusauum

A.C. MoukuH, J1.B. MowkuHa, K.[1. XonukoBa, IN.A. KproukoB
@®rb0Y BO «OpnoBckuin rocynapcTBeHHbIn yHuBepcuTeT uMenn U.C. TypreHesa (Open, Poccuitckas Pegepauus)

AHHOTaumsA

Ilenb: OleHUTH XapaKTep YJIBTPAa3BYKOBBIX M3MEeHEeHU HeKOTOPBIX CTPYKTYP
KOJIEHHBIX CyCTaBOB CpeJlH ITallMeHTOB, 00paTHBIIUXCs 32 aMOy/IaTOpHOi Me-
JIUIIMHCKOM ITOMOIIIBIO.

Marepuan u Metoasl. O6ceoBans! 380 106poBoIbLEB B Bo3pacTe oT 18 j10
86 stet. Mcrionb3oBanock auarHocrideckoe obopynosanue SonoAce R7. Pesyiib-
TaThl BHOCWIMChH B 3JIeKTPOHHBIE TabJIUIb], C IIOCIIeAYIOIel IPYIITUPOBKON U
CTaTUCTAYECKUM aHaJIM30M C Hcrojib3oBanreM MS Excel, IBM SPSS Statistics
20, noctpoenws rpaduKOB paciipesesieHys cpectBamu StatSoft Statistica 10.
Pesynbrarel. Cpe[lHUI BO3PACT yYaCTHUKOB HaOJIIO[eHUs], Y KOTOPBIX ObIIIK
BbIsIBJIeHbI KUCThI Befikepa, cocraBui 57,9+9,1 rona, cperu MyxxuuH 56,5+8,5
rofia, y >keHiuH 58,3+9,2 roza. IIpu3Haky 0CTe0apTpUTa B BUjie 3a0CTPeHHUs!
KpaeB CYCTaBHbIX [IOBEPXHOCTEH U BbIpa’KeHHbIX 0CTEOPUTOB ObIIIU BbIsIBIIE-
HbI cpenu 67,3% Habmropenui (256 ciyydaes). Cpeny My>KYHH JIaHHBIE T1PO-

sIBJIeHUH ObUIM BbIsIBIIeHBI B 56,1%, a cpenu skeHyH B 75,9%. I1posiBiienus
cuHOBHUTA Habopanucey B 22,1% (84 ciyuast), cpenu MyxduH B 24,4%, y
sxerinyH B 20,4%. Kuctor Befikepa quarHocTHpoBaHb! B 23,7% HabIII0neH!i
(90 citywaes), cpenut My>kau B 12,2%, y sxeHums B 32,4%. OTMedeHa cxoxast
JMHAMHUKA Pa3BUTHUS CTPYKTYPHBIX U3MEHEHHI KOJIeHHBIX CyCTaBOB, He3a-
BHMCHMO OT I10J1a TTal[ieHTOB.

3axurrouenue. OripesiesieHre STHONIOTUH TTaTOJIOMMYECKUX U3MEeHeHHi, OLleHKa
YX POJIM B Pa3BUTHH COMYTCTBYIOLINX CUMIITOMOB U BEPOSITHBIX OCJIOKHEHHI
1103BOJISIET MOBBIIIATh 3GPEKTUBHOCTb IMAarHOCTUKU U JIedeHHs], BBIOUPaTh
OIITUMAJIbHYIO TAKTHUKY BeIeHHs [l eHTOB.

KutroueBsIe ci10Ba: KOJIEHHBIHN CyCTaB, 0CTe0ApTpPUT, KicTa belikepa, ynbsrpa-
3BYKOBAsi IMArHOCTHKA.

KoHQnuKT MHTepecoB: He 3asiBJIeH.

[ns uMTUpOBaHusA:

MowkwuH A.C., MowkuHa J1.B., Xonwukoea K.[., Kpioukos M.A. TeHaeHuumn
Mopdhonornyeckux W KC IX CyCTaBOB, npu
YNbTPa3ByKOBOW BU3yanuaauuu. Hayka u uHHoBayuu B MeduyuHe. 2026;11(2):151-156.
DOI: https://doi.org/10.35693/SIM703236

CeepeHus 06 aBTopax

*MowkuH AHgpei CepreeBudY — kaHA. Mefl. HayK, AOLEHT

Kacepbl aHaTOMWW, ONEPaTUBHOM XUPYPrUM N MEeANLIMHBI KaTacTpod.
ORCID: https://orcid.org/0000-0003-2085-0718

E-mail: as.moshkin@internet.ru

MouwkuHa J1.B. — accucTeHT kadeapbl aHaTomMuu,

onepaTuMBHOM XVPYPrMM U MEAULIMHBI KaTacTpod.

www.innoscience.ru

ORCID: https://orcid.org/0009-0008-1328-1880
E-mail: moshkina.l@internet.ru

Xonukosa K.[l. — cTyneHTKka neve6Horo dakynsrera.
ORCID: https://orcid.org/0009-0008-0588-0146
E-mail: holikovaxenia@yandex.ru

KptoukoB MN.A. — cTyaeHT nevebHoro dakynbrera.
ORCID: https://orcid.org/0009-0000-4420-0424
E-mail: 995511122@mail.ru

*ABmop Ons nepenucku

Monyueno: 20.02.2026
Opo6peHo: 20.03.2026
Ony6nukoBaHo: 31.03.2026

151


http://www.innoscience.ru
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.35693/SIM703236
https://orcid.org/0000-0003-2085-0718
mailto:as.moshkin@internet.ru
https://orcid.org/0009-0008-1328-1880
mailto:moshkina.l@internet.ru
https://orcid.org/0009-0008-0588-0146
mailto:holikovaxenia@yandex.ru
https://orcid.org/0009-0000-4420-0424
mailto:995511122@mail.ru
https://orcid.org/0000-0003-2085-0718
mailto:as.moshkin@internet.ru
https://orcid.org/0009-0008-1328-1880
mailto:moshkina.l@internet.ru
https://orcid.org/0009-0008-0588-0146
mailto:holikovaxenia@yandex.ru
https://orcid.org/0009-0000-4420-0424
mailto:995511122@mail.ru
https://crossmark.crossref.org/dialog/?doi=10.35693/SIM703236&domain=PDF&date_stamp=2026-03-31

TPABMATOJIOTMNA N OPTOMNEANA

Tom 11 (2) 2026

Hayka u UHHOBauUuK B MeauLuHe

m INTRODUCTION

mong the diseases of the locomotor system, the

degenerative and dystrophic changes remain the
leading reason why patients seek medical assistance [1].
Numerous published works demonstrate the importance
of improvement of early diagnostics of such diseases as
osteoarthritis in order to enhance efficacy of treatment and
improve quality of life of patients [2]. Difficulties in the
staging and early diagnosis of this group of diseases are
due to their polyetiological nature, variability of the clinical
presentation and late presentation of patients for medical
care [3, 4].

The reasons for seeking medical assistance often comprise
the following symptoms: constrained movements in the
morning, pain under physical exercise, feeling of fullness
and swelling in the joint area, increased manifestations
of the disease after a period of intense movement activity
[5]. Excess weight and obesity aggravate the progression
of the disease. Pharmacological and non-pharmacological
treatment methods are instrumental in relieving the
pain and improving physical activity, but they can not
remove the pathological and X-ray changes characteristic
of osteoarthritis of the knee joint [6-8]. As a result, the
pathological changes progress, and functional disorders
aggravate [10].

Modern methods of instrumental diagnostics of diseases
of the locomotor system, among them the knee joint, include
X-ray and ultrasound imaging and arthroscopic examination
[10-12]. The X-ray method is the simplest and leads in
the determination of the stage of the disease, but it has
limitations in the possibilities of assessment of changes of
the surrounding soft tissue [13].

Computed tomography and magnetic resonance imaging
provide possibilities to get more information about the
extent of changes and to assess the condition of neighboring
structures; they are more used in the preoperative stages in
complex clinical cases. Unlike other methods, ultrasound
imaging allows for assessment of the external perimeter of
the osseous structures, changes in the surrounding tissue,
and for a detailed condition of the cartilage elements of
the locomotor system [14]. Wide availability and relative
ease of performance make methods of ultrasound imaging
highly successful in the assessment of periarticular tissues
and assessment of condition of the hyaline cartilage [10].
An important advantage was the identification of such
concomitant conditions as Baker’s cysts, varicose veins,
etc. [10, 11].

Depending on the combination of factors manifested in
patients with diseases of the locomotor system caused by
the extent of pathologic changes and concomitant diseases,
various approaches to treatment organization are used
including pharmacological [15] and traditional methods
[16], physiotherapy [17], use of braces and physical exercise
[3, 6, 9]. Surgical methods may include prosthetics and
treatment of concomitant changes.

One of important problems is the synovial cysts of the
popliteal cysts and varicose dilatation of veins of the lower
limbs [15, 12, 18]. In clinical practice, differential diagnosis
of pathological changes of the knee joint with hemodynamic
disorders of the lower leg is often needed [10, 19].
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m AIM

To evaluate the nature of ultrasound changes in some
structures of the knee joints among patients seeking outpatient
medical care.

m MATERIAL AND METHODS

In outpatient care conditions, 380 volunteers were
examined. They presented various complaints related to
the knee joint. Their age was 18 to 86 years (median age:
52.3+11.9 years). The study did not involve patients after
surgical interventions, including total knee replacement. The
diagnostic equipment was the Samsung Medison SonoAce
R7 (Republic of South Korea) with a high-frequency linear
sensor. The study protocol was approved by the local ethics
committee; all participants signed a voluntary informed
consent to participate in the study. The anonymized results
were placed in electronic spreadsheets with subsequent
grouping and statistical analysis.

Statistical processing of data was performed in Microsoft
Excel 2007 and IBM SPSS Statistics v. 20.0. Extreme values
(Min—Max), means and standard deviations (M+SD), medians
(Me), first and third quartiles of the distribution [Q1-Q3],
and the coefficient of variation (CV, %) were analyzed. The
reliability of the study data was assessed using Student’s
t-test for independent and paired samples, as well as by
constructing graphs to confirm the normality of the evaluated
parameters using StatSoft Statistica 10.

m RESULTS

There were 164 men and 216 women among the
participants of the study. The average age of men was
48.0+13.6 years; the average age of women was 55.5+13.6
years. The distribution of values for all participants of the
observation is presented on the distribution normality chart
(Fig. 1).

One of the most important metrics in the diagnostics of
knee joint diseases is the assessment of thickness of the
hyaline cartilage. In our study, the value was measured
in the area of the weight-bearing surface of the medial
femoral condyle, and the general data on the distribution of
measurement results are presented as a chart of normality of
value distribution (Fig. 2).

The thickness of the hyaline cartilage within our study was
in the range (Min-Max) of 1.0-3.3 mm, and the average for
all participants was 1.9+0.4 mm, Me: 1.9 mm, Q1-Q3: 1.6-
2.1 mm. Among the men, the values were (Min-Max): 1.3-
3.3 mm, the average thickness of the hyaline cartilage was
2.0£0.4 mm. The median (Me) was 2.0 mm, first and third
quartiles [Q1-Q3] among men were 1.7-2.2 mm, CV: 21.9%.

Among the women in the study, the thickness of the
hyaline cartilage in the area of the weight-bearing surface
of the medial femoral condyle was (Min-Max) as follows:
1.0-3.0 mm, mean value (M+SD): 1.9+0.4 mm, Me: 1.8 mm,
Q1-Q3: 1.6-2.1 mm, CV: 20.1%.

Signs of osteoarthritis, viz. sharpening of edges of
articular surfaces and manifested osteophytes, were identified
in 67.3% of examinations (256 cases). Among men, such
manifestations were seed in 56.1%, and among women, in
75.9%. Signs of synovitis were seed in 22.1% (84 cases):
among men, in 24.4%, among women, in 20.4%. Baker’s
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Figure 1. Diagram of the normality of the probable age distribution
(years) among men and women in the study.

PucyHok 1. [JuazpamMma HopMasibHOCMU BeposimHO20
pacnpedeneHus Bo3pacma (iem) cpeou My>HYUH U XEHUUH B
HabnoeHuu.
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Expected normal value

o

08 12

16 20 24 28 32 08 12 16 20 24 28 32

Sex: female Sex: male

Observed value, mm

Figure 2. Diagram of the normality of the probable distribution of
hyaline cartilage thickness (mm) among men and women in the study.

PucyHok 2. [JuazpamMMa HopMaibHOCMU BeposimHo20
pacnpedeneHusi MonWUHbI 2uaiuHoOBO20 Xpsiua (MM)
Cpeou My>HUH U XXeHWUH B HabmodeHuu.

cysts were diagnosed in 23.7% of examinations (90 cases):
among men, in 12.2%, among women, in 32.4%.

The median age of participants of the study, in whom
Baker’s cysts were diagnosed, was (M+SD) 57.9+11.3
years, (Min-Max) 23-86 years, (Me) 59.0 years, interquartile
interval among all participants [Q1-Q3] was 50.0-67.0 years,
CV-19.6%. Male group: (Min-Max) 44-73 years, (M+SD)
56.5%9.8 years, (Me) 50.0-66.0 years, CV-17.3%. In the
female group, cysts were identified at the age of (Min-Max)
23-86 years, (M+SD) 58.3+11.8 years, (Me) 52.0-67.0 years,
CV - 20.2%. The obtained data is shown in the box plot
(Fig. 3).

The values of the thickness of the hyaline cartilage in
the area of the weight-bearing surface of the medial femoral
condyle in the diagnostics of Baker’s cysts were as follows:
(Min-Max) 1.0-3.0 mm, the median value for all observations
(M+SD) was 2.0+0.4 mm, (Me): 1.9 mm, Q1-Q3: 1.7-2.2
mm, CV: 20.4%.
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Figure 3. Age range diagram for men and women
in cases of Baker’s cysts diagnosis.

PucyHok 3. [luazpamma pasmaxa 07151 Bo3pacma cpeou My>X4uH
U XKeHWUH B ciyyasx duagHocmuku kucm Belkepa.

In the male group, at the diagnosis of the Baker’s cysts
the cartilage thickness was in the range (Min-Max) of 1.4-
3.0 mm, (M£SD): 2.1+£0.5 mm, (Me): 2.0 mm, Q1-Q3: 1.7-
2.4 mm, CV: 26.0%. In the female group, the minimum
and maximum values of hyaline cartilage thickness art the
diagnosis of the Baker’s cysts were as follows: (Min-Max),
1.0-2.7 mm, (M+SD): 1.9+0.3 mm, (Me): 1.9 mm, Q1-
Q3: 1.7-2.1 mm, CV: 17.8%. The generalized data on the
distribution of values are shows in the box diagram (Fig. 4).

The analysis of the contents of the cysts showed the
following. In 32.6% of the cases, signs of presence of
inclusions and bridges were identified, and in 27% signs of
a finely dispersed suspension were seen. Special attention
was paid to measuring the thickness of walls of Baker’s cysts.
For all observations, the cyst wall thickness (Min-Max) was
0.7-3.8 mm, (M+SD): 1.8+0.6 mm, (Me): 1.7 mm, Q1-Q3:
1.4-2.2 mm, CV: 33.5%. In the male group, the cyst wall
thickness (Min-Max) was 1.2-1.6 mm, (M+SD): 1.8+0.4 mm,
(Me): 1.8 mm, Q1-Q3: 1.7-2.0 mm, CV: 23.8%. In the female
group, the cyst wall thickness (Min-Max) was 0.7-3.8 mm,
(M+SD): 1.8+0.7 mm, (Me): 1.6 mm, Q1-Q3: 1.4-2.3 mm,
CV: 35.9%.

The presented data demonstrate a similar pattern of
echographic changes in the knee joints between men and
women. Differences in changes among men and women
show a small variance, while the reliability of the analyzed
parameters, as calculated using Student’s t-test, corresponds
to P<0.001 when comparing data between participant groups.

m DISCUSSION

Current clinical practices have a wide range of
instrumental diagnostic tools to determine the extent of
changes of the joints and the periarticular structures [20].
The X-ray method is fast and efficient for the assessment of
osseous structures [13]. Magnetic resonance imaging allows
studying the problems by using the advantages offered by

153


http://www.innoscience.ru

TPABMATOJIOTMNA N OPTOMNEANA

Tom 11 (2) 2026

Hayka u UHHOBauUuK B MeauLuHe

Range diagram for hyaline cartilage thickness, mm
(with diagnosis of Baker’s cysts)
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Figure 4. Span diagram for the thickness of hyaline cartilage in the
area of the supporting surface of the medial condyle of the femur,
depending on the detection of Baker’s cysts.

PucyHoK 4. [lJuazpamMma pasamaxa dns moswuHbl 2UaiUHOBO20
Xpawa B o6nacmu onopHoll NoBepxHOCMU MeduaibH020 Mblujenka
b6edpa B 3aBUCUMOCMU OM BbisiBEHUs1 Kucm belikepa.

multiparametric visualization, but the procedure is rather
lengthy and expensive [20]. Computed tomography provides
sufficient diagnostic information and is rather fast. At the
same time, it provides higher radiation exposure than the
standard X-ray of the joints.

Ultrasound imaging allows addressing a wide range of
practical tasks without using costly expert-level machines.
A significant advantage is the possibility of multiparametric
scanning (using various working frequencies and sensor
configurations) in solving specific practical tasks [10]. The
possibility of direct communication with the patient during
the examination allows for a more detailed inspection of
areas with the most pronounced pain and manifested external
changes. Another great advantage of ultrasound imaging is
the possibility of functional evaluation of joints. It is possible
to enhance the diagnostic procedure considering the patterns
reflecting the character of changes in the periarticular tissue
in cases of a manifested edema or suspected development of
phlebothrombosis.

Even though manifestations of osteoarthritis are well known
and described, development and availability of diagnostic
opportunities of equipment regularly necessitates updates of
the known information [21]. On the other hand, the progress
of osteoarthritis is associated with numerous factors, including
lifestyle and physical activity; therefore, the prevalence
of identified changes with respect to the patients’ age and
concomitant processes requires regular follow-ups from the
scientific community [22]. Our study demonstrates a similar
trend in the progression of osteoarthritis described in the work
of A.S. Povzun et al., with a greater number of women in
the total sample. Thanks to the opportunities provided by the
method of ultrasound imaging, correlations were shown in
the dynamics of development of structural changes. Due to a
considerable number of participants, the obtained results allow
for a more detailed assessment of the character of changes
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among patients who sought medical assistance in the outpatient
care stage. The obtained data can be used with a high degree
of confidence for applied purposes, including the development
of specialized software and the refinement of age- and sex-
specific morphometric parameters.

Domestic and international publications highlight the
importance of a comprehensive patient analysis in the
diagnosis of joint diseases, as well as the need to supplement
clinical examination findings with data from radiography and
ultrasound imaging [2, 4, 23]. The results obtained within
our study enable a demonstration of prevalence of some
echographic signs in the process of development of knee joint
diseases. Some of the most visual manifestations concomitant
with the complex of pathological changes, are the signs of
synovitis and identification of Baker’s cysts, which, in some
cases, require differential diagnostics.

Ultrasound imaging enables rapid, effective, and informative
resolution of complex clinical issues while simultaneously
ruling out both rarer complications, such as cyst rupture or
hematoma, and concomitant thrombophlebitis of the deep
veins of the lower leg. Such clinical cases have been described
in studies demonstrating the importance of echographic
verification and the clinical significance of periarticular
structures [23]. E.A. Skripchenko et al. describe the importance
of possibilities offered by ultrasound imaging to assess condition
of periarticular structures in osteoarthritis and to correlate the
results with X-ray imaging data in the assessment of severity
of pathological processes. Another important aspect is the
determination of compression of elements of the neurovascular
bundle in the popliteal area and exclusion of pathological
processes of a different etiology. A clinical case of compression
of the popliteal artery by a Baker’s cyst was described in the
paper of D.I. Markevich et al. [19]. The authors describes
a pattern of hemodynamic disorder which resulted from a
combination of such factors as atherosclerotic alterations along
the way of arteries of lower limbs and processes associated with
a synovial cyst in the popliteal area. In its turn, the prevalence
of diseases of veins of lower limbs and Baker's cysts was
the reason for the development of methods of simultaneous
surgical treatment of such patients by combined phlebectomy
and removal of the synovial cyst of the popliteal region [24].
Implementation of advantages of laser and minimally invasive
technologies allowed for the use of the method of simultaneous
laser thermal obliteration of recurrent lower extremity veins
and Baker’s cysts [18].

m CONCLUSIONS

The data obtained by us demonstrates a complex of
correlated changes in osteoarthritis diagnosed by ultrasound
imaging of structures of the knee joint. Signs of osteoarthritis
are identified in 67.3% cases, and synovitis, in 22.1%. Baker’s
cysts are diagnosed in 23.7% of examinations. Baker’s cysts
were diagnosed in the age of 57.9£9.1 years. In general, there
was found a similar dynamic of development of structural
changes of the knee joints independent of the patients’ sex.

Determination of etiology of pathological changes,
assessment of their role in the development of concomitant
symptoms and possible complications allows for improvement
of efficacy of diagnostics and treatment, and for the selection
of optimal tactics of patient management. P
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