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Rotator cuff disease is a disease of the shoulder joint, which
is characterized by insufficient function of the rotator cuff
of the shoulder, degenerative changes in the joint capsule and
migration (displacement) of the humeral head. The objective
of the study is to investigate the influence of time since injury on
the progression of rotator cuff arthropathy of the shoulder joint.
Materials and methods. We included 91 patients in the study
who, at the time of examination, had rotator cuff arthropathy
of varying degrees. The age of the patients ranged from 35 to
80 years. The average age was (48.2 + 19.8) years. The inclusion
criteria for the study were as follows: the presence of rotator
cuff arthropathy of any degree, clear indication to the patient
of the time since the injury, the presence of an MRI scan with
a magnetic field strength of 1.5 Tsl, age 35 to 80 years, the ab-
sence of concomitant pathology of the shoulder (homarthrosis,
calcifying tendinitis and any bone pathology of the proximal
epimetaphysis of the humerus. The degree of rotator cuff ar-
thropathy, damage to the soft tissue structures of the shoulder
joint, and the time from injury to the patient’s visit were deter-
mined. Results. The vast majority of patients had stage 2 rota-
tor cuff arthropathy — 60.4 %, a slightly smaller number of pa-
tients had stage 1. rotator arthropathy — 23.1 %, patients with
3-5" degree. rotator arthropathy was significantly less — a total
of 16.5 %. With an increase in the average terms from the mo-
ment of injury, the degree of rotator arthropathy increases. For
the development of rotator arthropathy of the I*'degree, an aver-
age term of (5.16 = 1.54) months after injury is required, while
for the development of rotator arthropathy of the 4th degree, an
average term of (11.25 + 4.6) months after injury is required.
Conclusions. There is a weak (r = 0.31; p = 0.051), but signifi-
cant dependence of the influence of the term from the moment
of injury on the degree of rotator arthropathy. Thus, with an in-
crease in the terms from the moment of injury, the degree of ro-
tator arthropathy of the shoulder joint may also increase.

Pomamopna apmponamis — ye 3axeoproeanHs nievo6020
cyenoba, Axe Xapakmepusyemvcs HeOOCMAmMHbOI0 (QYHKYIEIO
POMamopHoi Mandicemu nieud, Oe2eHepamusHUMU 3MIHAMU
nuewoeo2o cyenoba i micpayicio (3miujeHHAM) 20N06KU nieyd.
Mema. [ocnioumu enaue mepminie i3 MOMeHmMY mMpasmiu Hd
npoepecysanHs pomamopHoi apmponamii nieuogoeo cyenooa.
Memoou. Jlo docrioxncenns exatouunu 91 xeopoeo, axi na mo-
Menm 0210y manu 0iaeno3 «pomamopHa apmponamis niedo-
8020 cyenobay pisHozo cmynens. Bix nayienmie cknaoas 6io 35
0o 80 poxis, cepeoniil (48,2 + 19,8) poxy. Kpumepii exnrouenns
00 00CTIOMNCeHHs OYIU HACMYNHUMU: HASAGHICb POMAMOPHOT
apmponamii IIC 6y0v-akoeo cmynens, uimke 8Ka3aHHs X60PUM
mepMminig i3 momenmy mpaemu, Haaenicmo MPT-0ocaioocenns
3 cunor maeHimuoeo nons 1,5 Ten, ik 35 do 80 poxis, éiocym-
nicmb cynymuvoi namonoeii IIC (omapmpos, kanvyunyouutl
menounim ma 6Oyob-AKa KiCMKO8a NAMONO02IS NPOKCUMATL-
Hoeo enimemacizy naewoeoi kicmku. Busnauanu cmynine
pomamopnoi  apmponamii, YWKOOMCEHHA M AKOMKAHUHHUX
CMPYKMyp nievo8ozo cyenobda, mepmin 8i0 mpaemu 00 36ep-
nenna nayienma. Pesynomamu. Ilepesasicna 6invuicms xeopux
manu 2 cm. pomamopnoi apmponamii — 60,4 %, dewjo menwa
Kinvkicme nayienmie i3 1 cm. — 23,1 %, oci6 i3 3—5 cm. 6y10
3HauHO MeHue — cymapno 16,5 %. 3i 36invuwenuam cepeoHix
mepminie 8i0 MOMeHmy mpagmu 3pOCmae CmyniHe pomamop-
Hol apmponamii, 01 po3eumky I[-eo0 cmynens HeoOXIOHI ce-
peoni mepminu (5,16 + 1,54) mic. nicis mpasmu, mooi sk Ons
4-20 — (11,25 + 4,6) mic. Bucnoexu. Icuye cnabra (r = 0,31;
p = 0,051), ane 0ocmosipua 3anexcHicmo 6NIUSY MEPMIHY 3 MO-
MeHmy mpaemu Ha cmyninb pomamopHoi apmponamii. Omoice,
30 30ibUIEHHAM YACY i3 MOMEHMY MpasMu Modice 3pocmamu
il cmyninb pomamopnoi apmponamii nieuogozo cyznoba. /lane
00Cai0HCeH s NOMPedYE NPOOOBIHCEHH Ol BUSHAYUEHHS TNEeHOeH-
yitl npoepecysants pomamopHoi apmponamii ma Oinvid MOYHOT
cmamucmuunoi 00poOKU OaHUX X80pux 3 3—5 cM. 3aX60PIOBAHHS.
Karouosi crnosa. [lievosuii cyenod, pomamopHa Mandicema nieyd,
pomamopHa apmponamis.
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Introduction

Shoulder joint arthropathy (SJ) is a condition
of the joint characterized by insufficient function
of the rotator cuff of the shoulder (RCS) due to or as
a result of its damage, degenerative changes in the SJ,
and migration (displacement) of the humeral head
[1-4]. SJ arthropathy in the English-language liter-
ature is more often described as the phrase “rotator
cuff tear arthropathy” or “cuff tear arthropathy”, in
the Ukrainian-language literature the expression “ro-
tator arthropathy” is quite often used, which we will
continue to use. The tendons of the RCS play a cru-
cial role in the dynamic stabilization of the naturally
unstable SJ [1]. Violation of this dynamic stabiliza-
tion for any reason leads to the development of de-
generative changes in the joint, the so-called rotator
arthropathy.

The etiology and factors that influence the pro-
gression of SJ rotator arthropathy remain poorly
studied. It is known from the literature that only 4 %
of patients with RCS tendon injuries develop rotator
cuff arthropathy [1-4]. In cases of extensive RCS ten-
don ruptures, the likelihood increases significantly,
reaching 50 % or more. However, it is important to
note that not all extensive RCS tendon ruptures result
in rotator cuff arthropathy, nor does it always lead to
its progression [5-7].

According to some data, the timing of RCS inju-
ry has an impact on the progression of rotator cuff
arthropathy [8—10]. In clinical practice, it is not un-
common to observe patients exhibiting signs of rota-
tor cuff arthropathy without notable progression over
several months.

There are very few publications on the impact
of the timing of the disease on the progression of ro-
tator cuff arthropathy. That is why most practitioners
neglect the possibility of progression of rotator cuff
arthropathy, which causes late referral of patients,
when the only possible option for surgical treatment
is reversible prosthetic replacement of the shoulder
joint.

Purpose: to investigate the impact of the timing
of injury on the progression of rotator cuff arthropa-
thy of the shoulder joint.

Material and methods

From 2014 to 2024, 1,094 patients with vari-
ous RCS tendon ruptures were treated at the Clinic
of Reconstructive and Restorative Surgery of the Up-
per Limb of the State Institution “National Institute
of Traumatology and Orthopedics of the National
Academy of Medical Sciences of Ukraine” (Kyiv).
Of these, 433 patients had a supraspinatus tendon

rupture (partial or complete), 402 had supraspinatus
tendon damage in combination with partial ruptures
of the subscapularis (298 cases) and infraspinatus
(104 cases). In 259 patients, we observed massive
ruptures of the RCS tendons (full-layer ruptures of 2
or more).

We included 91 patients in the study who had ro-
tator cuff arthropathy of varying degrees at the time
of examination. The patients' ages ranged from 35 to
80 years. The average age was (48.2 £ 19.8) years.
Table 1 shows the distribution of the study group by
age and sex. All the patients were examined clinically
and radiographically before the start of treatment. Di-
rect projection radiography of the shoulder was per-
formed (Fig. 1) to determine the degree of rotator cuff
arthropathy according to Hamada [1, 7]. The normal
value of the acromio-humeral interval was considered
to be 812 mm [11-13]. All the patients also under-
went MRI of the anatomical structures of the shoul-
der, including the tendons and muscles of the RCS in
T1, T2, Pd and Pdfatsat modes. The degree of rotator
cuff arthropathy, damage to the soft tissue structures
of the shoulder, and the time from injury to treatment
were determined.

The inclusion criteria for the study were as fol-
lows: the presence of rotator cuff arthropathy of any
degree, clear indication of the patient's time from
the moment of injury, the presence of MRI with
a magnetic field strength of 1.5 Tsl, age from 35
to 80 years, the absence of concomitant disorders
of the shoulder (homarthrosis, calcifying tendinitis
and any bone condition of the proximal epimetaphy-
sis of the humerus).

Statistical data processing was carried out using
the STATISTICA 12.0 software by StatSoft, Inc.
of USA (license No. ALXR712D833252FAN3). De-
scriptive statistics methods were used, the data were
presented as the sample mean and its standard devi-
ation (M = SD) under normal distribution conditions
and as the median and quartiles (Me [25Q-75Q]) in
the case of a distribution other than normal.

Table 1
Distribution of the study group by age and gender
Age (years) Gender, (%) p*
male female

35-45 0 4 —
46—60 10 24 0.084
61-80 14 39 0.033
Total 24 67 0.026

Note. * — Mann-Whitney criterion.
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To compare the results, we used the Student's
t-test (for two groups under normal distribution of in-
dicators) and the Mann-Whitney test (for two or more
groups during the analysis of indicators that demon-
strated a distribution other than normal). The dif-
ferences in the distribution of the two samples were
assessed using the y* test. Quantitative data are pre-
sented as n (%). The calculation (M £ SD) under non-
parametric distribution of values was used to com-
pare the results we obtained. Differences between
indicators were considered significant at p < 0.05.

Results

Table 2 shows the distribution of patients by de-
gree of rotator cuff arthropathy according to radio-
graphic examination. The majority of patients were
diagnosed with stage 2, comprising 60.4 % of the cas-
es. A smaller proportion, 23.1 %, were in stage 1,
while stages 3 to 5 accounted for a total of 16.5 %.

Table 3 shows the average time from injury to diag-
nosis for each degree of rotator arthropathy. The degree
of rotator arthropathy tends to increase with the aver-
age time from injury. For the development of stage 1,
the average time (5.16 + 1.54) months after injury is
required, while for stage 4, it is (11.25 + 4.6) months.
However, this trend is not observed in all cases.
The average rates of development of stage 5 rotator ar-
thropathy may appear earlier than stage 4. This is like-
ly attributable to the influence of additional factors that

Fig. 1. Radiography of the shoulder joint in di-
rect projection: a) 1 degree — acromio-humeral
distance > 6 mm; b) 2 — acromio-humeral dis-
tance <5 mm; ¢) 3 — acebularization of the head;
d) 4 — acebularization of the head and narrowing
of the acromio-patellar distance; e) 5 — collapse
of the head

Table 2
Distribution of patients by degree of rotator cuff
arthropathy according to radiographic examination

Degree of rotator cuff arthropathy Number of patients, (%)

21 (23.1)
55 (60.4)
8 (8.8)
4(4.4)
3(3.3)

D |k W | =

Table 3
Average time from injury
to diagnosis for each degree
of rotator cuff arthropathy

Degree Average duration of the disease, (months)
5.01 +1.71
6.35+3.5

1
2
3 7.56 +£2.37
4
5

11.25+4.6
10.70 + 6.03

Notes: Results are presented as (M + SD); where M
is the mean value of the indicator in the group, SD is
the standard deviation.

require further investigation. To clarify the influence
of time from injury on the degree of rotator arthrop-
athy, we conducted a correlation analysis, taking into
account the indicators of each patient (Fig. 2).
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Fig. 2. The influence of time since injury on the degree of rotator
cuff arthropathy of the shoulder joint

As can be seen from Fig. 2, there is a weak
(r = 0.31; p = 0.051), but significant dependence
of the influence of the time since the injury on the de-
gree of rotator arthropathy. As time progresses fol-
lowing the injury, the severity of rotator arthropathy
is likely to increase.

Discussion

The influence of the time since the injury on
the progression of RCS tendon rupture is widely dis-
cussed in the literature [11, 14—16]. Most authors note
that stable RCS tendon ruptures do not increase with
time, progressive ones tend to increase. At the same
time, the number of progressive ruptures is signifi-
cantly greater than the number of stable ones [13—16].
In conclusion, we note that we can observe massive
RCS tendon ruptures even without their traumatic
damage.

A. Bedi et al. divide RCS tendon ruptures into
those with pain syndrome and so-called asymptom-
atic ones. The study conducted by the authors using
an ultrasound device showed that in 49 % of patients
with an asymptomatic course of the disease, the size
of the rupture increases by 5 mm or more in an av-
erage period of 2.8 years. In 46 % of patients who
had an asymptomatic course of the disease, pain syn-
drome appeared in an average period of 2.6 years.
The risks of increasing full-thickness RCS tendon
ruptures were significantly greater than partial rup-
tures and were 26, 58 and 80 % after 2, 5 and 8 years,
respectively [16]. In this study, the authors identified
risks for the progression of RCS tendon rupture, in-
cluding the patient's age, time since diagnosis, the na-
ture of tendon damage (full-thickness or partial rup-
ture), and the location of the rupture.

A somewhat similar study was conducted by
C. A. Kwong et al., in which they identified a large
number of patients with progression of full-thick-
ness RCS tendon ruptures over a period of 3 years or
more and recommended arthroscopic suture of RCS
tendons to prevent progression of damage [17].

The authors did not pay sufficient attention to
the study of factors that influence the progression of
RCS tendon ruptures.

There is a limited body of literature on the pro-
gression of knee arthropathy and the factors that
influence its development. This is primarily since
patients at the time of referral have severe pain syn-
drome, contracture of the knee and require treatment,
which is mainly surgical. Therefore, most of the lit-
erature sources relate to reversible knee prosthesis,
which is the most effective in the treatment of this
group of patients [11, 14]. Given the impossibility
of long-term observation of patients, statistical analy-
sis methods are optimal in these cases.

Our study results show that the time since the inju-
ry has a negligible effect on the progression of rotator
cuff arthropathy. This may be due to the short obser-
vation period (up to 2 years), or it may be due to other
factors: the size of the RCS tendon rupture, the pres-
ence of damage or medial dislocation of the long head
of the biceps tendon.

In the study of R. Furuhata et al. analyzed the dis-
placement of the humeral head by 21° of the SJ, which
revealed that ruptures of the tendons of the infraspi-
natus muscle and the long head of the biceps play
the main role in the migration of the humeral head
cranially, and in the case of damage to the subscapu-
laris muscle and the long head of the biceps, there is
a decrease in the distance between the shoulder and
the scapula, i.e. the articular cartilage of the SJ [18].

A promising direction of our research is the study
of the following factors: age, gender, combination and
magnitude of rupture of the tendons of the RCS and
other structures of the SJ on the progression of rotator
arthropathy.

Conclusions

There is a weak (r = 0.31; p = 0.051), but signifi-
cant dependence of the influence of the period since
the injury on the degree of rotator arthropathy.

The severity of rotator arthropathy of the SJ may
increase with the time elapsed since the injury.

This study needs to be continued to determine
the trends in the progression of rotator arthropathy
and more accurate statistical processing of data from
patients with 3—5 stages of this disease.
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Prospects for further research. A promising direction
of our research is the study of other factors, such as age, gender,
combination and magnitude of rupture of the tendons of the RCS
and other structures of the SJ on the progression of rotator ar-
thropathy. In addition, it is necessary to continue the study of pa-
tients with 3, 4™ and 5" degree rotator cuff arthropathy to in-
crease the statistical significance of our study.
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