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ABSTRACT

Rotator cuff tears are one of the most common musculoskeletal injuries and ac-
count for about 20 %. Massive rotator cuff tears account for up to 40 % of all tears.
There is no single approach in the treatment of patients with massive rotator
cuff tears. We have developed a new method of surgical treatment of these pa-
tients — arthroscopically assisted transposition of the latissimus dorsi tendon using
1/2 of the tendon of the long peroneal muscle.

The aim of the study. To assess the effectiveness of surgical treatment of patients
with massive rotator cuff tears who had arthroscopically assisted transposition
of the latissimus dorsi tendon using an autograft of a 1/2 of the tendon of the long
peroneal muscle.

Materials and methods. The study included 15 patients with Patte stage Il
and Thomazeau grade 2-3 massive rotator cufftears, who had arthroscopically as-
sisted transposition of the latissimus dorsi tendon using 1/2 of the tendon of the long
peroneal muscle.

Results. The article presents the long-term results of surgical treatment of patients
using the developed method. The following criteria were evaluated: average age; time
since injury; duration of surgery. Functional outcome was assessed using the ASES
(American Shoulder and Elbow Surgeons) scale. Taking into account the indicators
on the ASES functional scale 1 year after surgical treatment, the following results
were obtained: excellent — in 14 (93.3 %) patients, satisfactory —in 1 (6.7 %) patient.
Conclusion. The developed method allows us to restore the function of the shoulder
jointas early as it possible, to reduce the severity of the pain syndrome and to improve
the quality of life of patients.
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PE3IOME

Pa3peigel sBpawyamesnbHOU MAaHXemeol njie4ya 8xo0am 8 4yucao Haubosee pac-
NpoCMpPAaHEHHbIX MPpaAsmM ONOPHO-08U2AMeEIbHO20 annapama: ux Yyacmoma
cocmassnigem okoso 20 %. []osa MaccusHbIX paspbleos spaujamesibHOU MaHxemel
cpedu scex paspsieo8 docmuzaem 40 %. EOUH020 N00X00a 8 le4eHUU NAyueHmMos
C MAcCCUBHbIMU paspbleamu 8paujamesibHol MAaHxemel njae4ego2o cycmasa
(MPBMIIC) Ha ce2o0HAWHUU OeHb He cyujecmsyem. Hamu paspabomaH Hosbil
€NOCo6 Xupypauyeckoz0 JleveHus makol Kamezopuu NayueHmMos: apmpocKonuye-
CKU-accucmuposaHHas mpaHcno3uyus Cyxoxunus wupodatiuet Mbllybl CNUHbI
c ucnone3osaruem 1/2 cyxoxunus 0UHHOU Manobepyosol MbllUybl.

Lene uccnedosanusa. OyeHums 3¢hghekmusHOCMb XUPYpeUHEeCKO20 JleHeHus
nayueHmos ¢ MAaccusHbIMU paspwi8amu 8pawamesibHol MaHxemsol njae4yesoeo
Cycmaeda, KomopbIM 8bINOJIHEHA ApMPOCKONUYECKU-acCUCMUPOBAHHAA MPAHC-
no3uyusA Cyxoxunus wupoyadiwel MbluUbl CNUHbI C UCNO/Ib308AHUEM adymOompaH-
cnnaimama 1/2 cyxoxunus 07uHHOU Manobepyosol Mbitiybl.

Mamepuanei u memoosl. BucciedosaHue sxstodeHo 15 nayueHmos c MPBMIIC
Ill cmaduu no Patte u 2-3-(i cmeneHu no Thomazeau, KOmopwIM 8bINO/THEHA apMpo-
CKONUYECKU-accucmupo8aHHAs MpaHcno3uyus Cyxoxxuiusa wupoyadwed Mblluybl
CNUHbI C UCNOJ/Ib308aHUEM 1/2 cyxoxusnus 071UHHOU Manobepyosol Mblluybl.
Pe3ynemamel. B cmamee npedcmassieHol 0moaiéHHele pe3yibmamel Xupyp-
2U4eCcK020 sie4yeHUs NayueHmMos no paspabomaHHomy cnocoby. OyeHuB8aIUCH
cnedyrouwue Kpumepuu: cpedHul 803pacm; 0a8HOCMb C MOMeHMad Mmpasmsl;
onumesnbHocme onepayuu. OYHKYUOHAIbHBIU pe3ysibmam oyeHU8ascsa no Wkase
ASES (American Shoulder and Elbow Surgeons). Yyumeigas nokazamesu no ¢pyHk-
yuoHaneHoU wkasne ASES yepe3 1 200 nocsie onepamugHO20 Jie4eHUs, NOJTyYeHbl
cnedyowue pesysbmamel: omsuyHsle — 8 14 (93,3 %) ciyyasx, yoosnemegopu-
mesibHble —8 1 (6,7 %).

3aknioyeHue. PazpabomaHHbili cnocob nossosisiem 8 bosiee paHHUe CPOKU 80C-
CMaHos8UMb hyHKUUIO N1e4es020 Cycmaad, yMeHbUUMb 8bIpaXeHHOCMb 60/1e8020
CUHOPOMGQ U y/1yHWumb Ka4ecmao XU3HU NayueHmMos.

Knioyeesole cnoea: mpaHcno3uyus CyxoxXuus wupodadiwel MbiuUybl CNUHBI,
MaccueHele paspbl8bl 8paWamesibHol MaH)xemel nieqd, Cyxoxusaue 0MUHHoOU
masnobepyosoli MbllUYbl

Ona untuposBanmna: Menbwosa [.B., NoHomaperko H.C., KyknuH W.A., Tuwkos H.B.,
Mycesa M.3. OueHKa 3G beKTUBHOCTU XUPYPIMYECKOro fleUeHNs NaLMeHTOB C MAaCCMBHbBIMM
pa3pbiBaMU CyXOXKUNNIA BpaLLaTeSIbHOM MaHXKeTbl Myleya C UCNob30BaHeM apTPOCKONu-
YeCKM-aCcCUCTUPOBAHHON TPAHCMO3ULIMM CYXOXKUNSA LUMPOYaNLLEN MbILLbI CMHbI. Acta
biomedica scientifica. 2023; 8(5): 133-143. doi: 10.29413/ABS.2023-8.5.14
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Rotator cuff ruptures are among the most com-
mon musculoskeletal injuries. Their incidence is 20 %
[1]. Rotator cuff pathology is more commonly caused
by degenerative processes in the tendons. According
to the literature, up to 54 % of ruptures occur in indi-
viduals over 60 years of age [2]. The prevalence of rota-
tor cuff massive ruptures (RCMR) comprises 40 % of all
cuff ruptures [3]. No single classification of rotator cuff
ruptures currently exists. Patients with massive rup-
tures have complaints of pain and limitation of move-
ment, but they can also be asymptomatic [4]. In large
and massive ruptures, there is a change in the biome-
chanics of the shoulder joint. An antero-superior dislo-
cation of the head of the humerus is formed, and at lat-
er stages, progression of osteoarthritis and, as a conse-
quence, atropathy of the shoulder joint. In 20 % of RCMR
cases, pseudoparalysis of the upper extremity results
[5]. No single approach in the treatment of this pa-
thology currently exists. Nonsurgical therapy is aimed
at pain control, but has a short-term effect. Surgical
treatment options favoured include: subacromial bal-
loon angioplasty, proximal rotator cuff plasty, muscu-
lotendinous transfers and reverse endoprosthesis. Ac-
cording to the literature, however, the complication
rate after surgical repair of massive ruptures ranges
from 20 to 94 % [6-8].

Considering the literature data, all advantages
and disadvantages of the existing methods of treat-
ment of patients with RCMR, a new method of surgi-
cal treatment was developed in our clinic: arthroscop-
ic-assisted latissimus dorsi tendon transposition using
autograft of the 1/2 of the peroneus longus tendon -
and the long-term results of surgical treatment are be-
ing summarised.

THE AIM OF THE STUDY

To assess the efficacy of surgical treatment of patients
with massive ruptures of the rotator cuff to which an ar-
throscopically-assisted latissimus dorsi tendon transposi-
tion using autograft of a 1/2 of the peroneus longus ten-
don was performed.

MATERIALS AND METHODS

The clinical study was approved by the local eth-
ical committee of the Irkutsk Scientific Centre of Sur-
gery and Traumatology (Minutes No. 2 dated Febru-
ary 25, 2023). In 2021, 15 patients (10 men and 5 wom-
en) who were admitted to the clinic with the diagnosis
of chronic massive injury of the tendons of the rotator
cuff have undergone surgery on the basis of the trau-
matology and orthopedics department No. 1 of the Ir-
kutsk Scientific Centre of Surgery and Traumatology. Ac-
cording to magnetic resonance imaging (MRI), all pa-
tients had tendon retraction of the supraspinous muscle
(stage lll according to Patte with fatty atrophy of the su-
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praspinous muscle of the grades 2 and 3 according
to Thomazeau). All patients had undergone surgery ac-
cording to the developed method: atroscopic-assisted
latissimus dorsi tendon transposition using autograft
by 1/2 of the peroneus longus tendon (patent for inven-
tion No. 2779219 C1) [9]. The patients were residents
of the Irkutsk region; the mean age was 61.2 + 6.7 years.
In all patients, the cause of rupture was domestic trauma,
more often a fall on the hand. The mean time from inju-
ry to admission was 3.5 + 2.6 years.

Inclusion criteria:

e patients with massive ruptures of the rotator cuff
(Patte stage Ill and Thomazeau grade 2-3);

¢ the age of the patients is 45-70 years;

e patients with recurrent rotator cuff tendon ruptures
after surgical treatment - tendon reinsertion.

Exclusion criteria:

e patients with rotator cuff tendon ruptures (Patte
stage I-Il and Thomazeau grade 1);

¢ age of patients — over 70 years;

e patients with infectious lesions in the area of sur-
gical intervention;

e upper extremity neurological disorders;

¢ patients’ refusal to undergo surgical intervention.

Surgical treatment was performed as follows. Under
anesthesia, the shoulder joint is accessed under aseptic
conditions in the patient’s side position through stand-
ard arthroscopic ports. The condition of the articular
cartilage and the degree of retraction of damaged ten-
dons are assessed. The insertion site area on the head
of the humerus is refreshed to pinpoint bleeding.

The next step is a mini-access to latissimus dorsi ten-
don along the posterior axillary line (Fig. 1) and its exci-
sion, not reaching 4 cm to the fixation point (Fig. 2).

FIG. 1.
Limited incision to access latissimus dorsi tendon



FIG. 2.
Isolation and dissection of the latissimus dorsi tendon from the fi-
xation point

A separate access in the lower third of the tibia is used
to take 1/2 of the peroneus longus tendon (Fig. 3).

Thefourth stage - lengthening of the tendon of the latis-
simus longus dorsi by inserting 1/2 of the tendon of the per-
oneus longus tendon (Fig. 4) and suturing it with a spike su-
ture — thus, a tendon autograft was formed (Fig. 5).

FIG. 3.
Retrieval of 1/2 of long peroneal muscle
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FIG. 4.
Integration of 1/2 of the long peroneal muscle tendon into the latis-
simus dorsi tendon

FIG. 5.
Suturing of the prepared autograft

A channel is formed through the posterior arthro-
scopic port under the posterior portion of the deltoid
muscle, through which the free end of the tendon auto-
graft is passed into the subacromial space and its fixa-
tion with anchor fixators on the insertion site of the hu-
meral head is performed. The shoulder joint is washed
with saline solution, haemostasis is performed, skin su-
tures and aseptic dressing are applied. The upper extrem-
ity is fixed with a 60° abduction splint for 6 weeks. From
the day 2 patients start passive exercises of the shoul-
der joint on an abduction splint. After the cessation
of immobilization, the active phase of physical therapy
of the shoulder joint begins.

RESULTS

As a result of the analysis of surgical treatment effi-
ciency, the following criteria were evaluated: duration



of surgical intervention; volume of intraoperative blood
loss; and length of hospital stay. The level of pain syn-
drome in the area of surgical intervention was assessed
according to the visual analogue scale (VAS). Function-
al outcomes were assessed using the American Shoul-
der and Elbow Surgeons’ Shoulder Assessment Ques-
tionnaire (ASES).

The duration of surgery was 93.6 + 16.5 min. Intraop-
erative blood loss was 34.6 + 28.7 ml. The patients’ length
of hospital stay was 9.5 + 3.3 days.

Pain intensity and functional outcome scores were as-
sessed at 3, 6, and 12 months postoperatively. The pre-
operative pain level in patients was 7.6 = 0.7 points.
Three months after surgical treatment, patients com-
plained of minor pain syndrome at rest, which increased
after physical activity. The mean pain scores 3 months
after surgery were 2.0 + 0.9. At 6 months after surgery,
the intensity of pain syndrome was 1.3 £ 1.0 points. After
12 months, patients reported a significant reduction or ab-
sence of pain syndrome. The mean pain intensity scores
were 1.1 + 1.0 points. Figure 6 summarizes the dynamics
of pain syndrome intensity.

Intensity of pain syndrome according to VAS
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Dynamics of pain syndrome intensity

Functional outcomes were assessed using the ASES
score. Figure 7 summarizes the results from the ASES
evaluation questionnaire.

The mean preoperative functional scores according
to the ASES score were 20.6 + 5.3 points. Functional results
1 year after surgical treatment were 89.2 + 10.4 points.
There was a positive improvement in functional outcomes;
Wilcoxon criterion for related groups p < 0.0004.

Considering the ASES functional scale scores 1 year af-
ter surgical treatment, the following results were obtained:
excellentin 14 (93.3 %) cases. Patients had no complaints
of pain and discomfort in the operated shoulder joint
or minor pain syndrome after physical activity. The range

Assessment of functional outcomes using the ASES scale

110
100
[; E]
80F |j

70
60F * °
50F

o
40t

30}
20 - é

o Median
10F 0 25%—75%

T Non-Outlier Range

0 o Qutliers
ASES preop. ASES 6 mos. * Extremes
postop. n/o
ASES 3 mos. ASES 12 mos.
postop. postop.
FIG. 7.

Assessment of the functional results according to ASES score

of motion in the shoulder joint: flexion and abduction -
in the range of 160-180°. All patients in this group re-
turned to their daily activities, and 3 patients continued
to undertake physical activity at an amateur level. Satis-
factory results were obtained in 1 (6.7 %) case. 1 patient
had moderate pain and limitation of abduction and flex-
ion in the range of 90-100°.

CLINICAL CASE STUDY

Patient M., 56 years old, addressed the diagnostic
and counselling department of Irkutsk Scientific Centre
of Surgery and Traumatology with complaints of pain
and restriction of motion in the right shoulder joint. Past
medical history: in 2013, the patient suffered a traumat-
ic dislocation of the right shoulder joint. The dislocation
was suppressed at the community clinic. The patient
was re-injured in 2017; the injury was domestic — she
slipped and fell on her right hand. The patient was ad-
mitted to the local clinic with dislocation of the acromi-
al end of the clavicle, ligament grafting was performed.
The postoperative period was uneventful. Subsequently,
the patient continued to be bothered by pain syndrome
with progressive limitation of movement in the right
shoulder joint. Nonsurgical therapy: physiotherapy
and non-steroidal anti-inflammatory drugs had no posi-
tive effect. Considering the clinical examination and MRI
findings of the shoulder joint, the patient was diagnosed
with a long-standing massive injury of the right rotator
cuff tendon. A combined contracture of the right shoul-
der joint was detected. Surgical treatment has been rec-
ommended.

Local status: right upper extremity is involved in lo-
comotor act of walking, not immobilised. The skin
of the shoulder joint is of normal colour. Thereisa 10 cm
postoperative scar without signs of inflammation
in the projection of the clavicular-acromial articulation.
Hypotrophy of the soft tissues of the right shoulder joint
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is observed. Palpatory — pain in the area of the supras-
pinous fossa, pain and weakness when making abduc-
tion. Positive Leclerc’s symptom, falling arm test, Jobe
test. Active movements in the right shoulder joint: 70°
abduction, 70° flexion. No neurovascular abnormalities
of the right upper extremity were revealed. The preoper-
ative ASES functional score was 20 points.

Preoperative radiographs revealed upper subluxa-
tion of the head of the right humerus, grade Il osteoar-
thritis of the right shoulder joint, and grade Il osteoarthri-
tis of the clavicular-acromial joint (Fig. 8).

FIG. 8.
Patient M. X-ray of the right shoulder joint before the surgery

MRI of the right shoulder joint revealed subacromial
narrowing up to 0.2 cm, rupture of the tendon of the su-
praspinous muscle with retracted tendon fibres at the gle-

FIG. 9.
Patient M. MRI of the right shoulder joint before the surgery

noid level (Patte stage Ill). Muscular abdomen of the su-
praspinous muscle — with signs of atrophy (grade 3 accord-
ing to Thomazeau) (Fig. 9).

Following the results of instrumental studies and clin-
ical examination, the patient was considered to undergo
arthroscopic-assisted latissimus dorsi tendon transposi-
tion using autograft of 1/2 tendon of the peroneus lon-
gus tendon. The postoperative period was uneventful.
The patient was discharged from the hospital on the day 7
to the outpatient stage with recommendations. The right
upper extremity was immobilized with an abduction splint
for 6 weeks. During the period from 2 days to 6 weeks,
the patient performed a set of passive shoulder exercis-
es. From week 7 postoperatively, the patient started ac-
tive right shoulder physical therapy and was provided
with a course of physiotherapy.

At 3 months after surgery, the patient has a minor pain
syndrome - 2 points according to VAS. Right shoulder
joint full range of motion: 180° of abduction, 180° of flex-
ion. Functionality was rated at 89 according to the ASES
scale (Fig. 11).

Six months after surgery, the patient noted insignif-
icant pain syndrome after physical activity - 1 point ac-
cording to VAS, full recovery of working efficiency. Func-
tionality was rated at 91 according to the ASES scale
(Fig. 12).

After 12 months, the patient has no complaints. Pain
syndrome is insignificant after heavy physical activity -
1 point according to VAS. Complete restoration of work-
ing efficiency. Functionality is rated at 93 according
to the ASES scale. The patient is satisfied with the results
of surgical treatment (Fig. 13).

One year after surgery, MRI of the right shoulder joint re-
vealed that the tendon of the supraspinous muscle was not
visualized, and a graft of 1/2 of the peroneus longus tendon,
fixed with anchors in the head of the humerus, was detect-
ed in its projection (Fig. 14).
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FIG. 10.
Patient M. Functional result before the surgery

FIG. 11.
Patient M. Functional result in 3 months after the surgery
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FIG. 12.
Patient M. Functional result 6 months after the surgery

FIG. 13.
Patient M. Functional result 12 months after the surgery
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FIG. 14.
Patient M. MRI of the right shoulder joint 12 months after the surgery

DISCUSSION

The most common surgical treatment options
for RCMR, according to the literature, can be considered
to be subacromial balloon angioplasty, proximal rotator
cuff plasty, musculotendinous transfers, namely latissimus
dorsi tendon transposition, and reverse endoprosthesis.
The essence of subacromial balloon angioplasty is the in-
troduction of a balloon spacer into the subacromial space,
which is subsequently filled with physiological solution.
This device is designed to increase the acromion-shoul-
der interval, lower the humeral head and thereby elimi-
nate secondary subluxation. Studies prove that the sub-
acromial spacer is destroyed within 12 months [10, 11].
Much attention is currently being paid to such a surgi-
cal treatment option as proximal rotator cuff plasty. De-
fects are substituted with both allografts and autografts.
The fasciae latae muscle is more often used as autografts.
R.W.Jordan et al. conducted a systematic review of the lit-
erature of reconstruction of the upper part of the rotator
cuff with the fasciae latae muscle and cell-free dermal
collagen matrix. 9 studies were included in the review.
Five studies reported about transplantation of the fasci-
ae latae muscle, and 4 studies focused on cell-free der-
mal collagen matrix. The average follow-up time ranged
from 10.9 to 42.4 months. The results were assessed using
X-ray techniques. Dermal matrix failure was observed
from 5.5 to 55 % of cases, fasciae latae muscle failure
was 4.2-36.1 % [8]. When the articular cartilage of the hu-
meral head is preserved, muscle-tendon transfers are one
of the surgical treatment options for RCMR. The most com-
mon is the transfer of latissimus dorsi tendon. In 1998,
C. Gerber et al. were the first to propose and perform latis-
simus dorsi tendon transposition to the head of the hu-
merus in cases of massive ruptures of the rotator cuff.
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The results of treatment of 16 patients with tendon defects
of the supraspinous and infraspinatus muscles, second-
ary subluxation of the head of the humerus, and limita-
tion of abduction and flexion were analyzed. Biomechan-
ically, the essence of the surgery was to change the force
vector to relegate the head of the humerus and restore
the biomechanics of the joint. Positive treatment re-
sults were reported in 80 % of cases [12]. K.P. Shea et al.
conducted a systematic literature review between 1992
and 2010 to determine the outcomes of latissimus dorsi
tendon transposition. Ten studies were analysed; mean
follow-up was 45.5 months. Functional scores improved
from 45.9 to 73.2 points. There was an improvement
in flexion from 101.9° to 130.7° postoperatively. The over-
all reported complication incidence was 9.5 %, including
infectious complications, neuropathy, ruptures of trans-
ferred tendons, haematomas, and wound discrepancies
[13]. Currently, latissimus dorsi tendon transposition us-
ing the arthroscopic technique has become more com-
mon in the literature. Its main advantage is the preserva-
tion of the acromiohumeral muscle. In the postoperative
period, patients retain muscle strength, which contributes
to faster rehabilitation. Patients also experience less pain
syndrome in the postoperative period when using mini-
mally invasive technique in comparison with open surgical
intervention technique [14]. Muscle-tendon transfers can
be considered the technique of choice for young and ac-
tive patients. The risk of iatrogenic damage to the neu-
rovascular bundle during tendon excision from the crest
of the humerus remains high, however, as well as high
risks of graft detachment both after primary transposi-
tion and after revision intervention. According to the lit-
erature, the clinical failure incidence after latissimus dorsi
tendon transposition stands at 36 % [15]. Another treat-
ment option for massive ruptures of the rotator cuff ten-
dons is reverse shoulder arthroplasty. Common indica-
tions for endoprosthesis are pain and "pseudoparalysis"
of the shoulder joint, which develops against the back-
ground of massive ruptures of the rotator cuff [16]. Ac-
cording to the authors, endoprosthesis is not suitable
for the treatment of young and active patients because
of functional limitations, as well as because of the rapid
wear of the endoprosthesis and, consequently, the need
for repeated revision surgery [17].

Modern scientific literature analysis reveals
that there are no unified approach and algorithm
for the treatment of patients with massive ruptures
of the rotator cuff. Each treatment method has its own
pros and cons. In severe cases of RCMR, when there
is maximum diastasis between the end of the damaged
tendon of the supraspinous muscle and its attachment
area (Patte stage lll), the muscle itself is in fatty involu-
tion (Thomazeau grade 2-3) and becomes unable to ful-
fil its function. The surgical treatment method suggest-
ed by this study makes it possible to replace the func-
tion of the supraspinous tendon with the function
of the latissimus dorsi. Access to the tendon is minimal
(5.0-7.0 cm), thus reducing the risk of one of the com-
plications of this surgery — damage to the neurovascu-



lar bundle - by excising the tendon of the latissimus
dorsi before reaching the neurovascular bundle. Half
of the peroneus longus tendon is used as the graft, min-
imizing damage in the donor area and reducing the risk
of graft lysis in the area where the graft is used. Lengthen-
ing the tendon of the latissimus dorsi with a graft allows
to reduce the tension of the muscle and, consequent-
ly, to reduce the probability of failure of its new attach-
ment on the head of the humerus. As a result of the latis-
simus dorsi transfer, the head of the humerus is lowered
and the biomechanics of the shoulder joint is restored.
The use of arthroscopic technique reduces the traumat-
ic nature of surgical intervention. The autograft also pro-
vides an opportunity to cover the entire insertion area
of the humeral head and thereby further eliminate sub-
acromial impingement syndrome.

CONCLUSIONS

The developed method of arthroscopic-assisted latis-
simus dorsi tendon transposition using 1/2 of the per-
oneus longus tendon allows to restore the function
of the shoulder joint earlier, reduce the severity of pain
syndrome and improve the quality of life of patients.

Conflict of interest
The authors of this article declare no conflicts of in-
terest.

REFERENCES

1. Yamamoto A, Takagishi K, OsawaT, Yanagawa T, Nakajima D,
Shitara H, et al. Prevalence and risk factors of a rotator cuff tear
in the general population. J Shoulder Elb Surg. 2010; 19: 116-120.
doi: 10.1016/j.jse.2009.04.006

2. Kucirek NK, Hung NJ, Wong SE. Treatment options for mas-
sive irreparable rotator cuff tears. Curr Rev Musculoskelet Med. 2021;
14(5): 304-315. doi: 10.1007/s12178-021-09714-7

3. Di Benedetto P, Mancuso F, Tosolini L, Buttironi MM, Bel-
trame A, Causero A. Treatment options for massive rotator cuff
tears: A narrative review. Acta Biomed. 2021; 92(S3): €2021026.
doi: 10.23750/abm.v92iS3.11766

4. Dunn WR, Kuhn JE, Sanders R, An Q, Baumgarten KM,
Bishop JY, et al. Symptoms of pain do not correlate with rotator cuff
tear severity. JBone Joint Surg Am. 2014; 96: 793-800. doi: 10.2106/
JBJS.L.01304

5. Dokolin SYu, Kuzmina VI, Naida DA. Surgical correction
of vertical instability of the humeral head in patients with arthropa-
thy secondary to massive rotator cuff tears. Opinion Leader. 2018;
4(12): 66-72. (In Russ.). [JokonnH C.10., KysbmuHa B.W., Hanga O.A.
Xunpyprruyeckana KoppekLumsa BepTUKalbHON HEeCTabUNbHOCTU
roNIOBKU MeYeBO KOCTU Y MaLMEHTOB C apTponaTrel Ha ¢poHe
MaCCVBHbIX Pa3pbiBOB BPaLLATeSIbHON MaHXeTbl MeYeBoro cy-
cTaBa. Opinion Leader. 2018; 4(12): 66-72].

6. Denard PJ, Brady PC, Adams CR, Tokish JM, Burkhart SS.
Preliminary results of arthroscopic superior capsule reconstruc-

tion with dermal allograft. Arthroscopy. 2018; 34(1): 93-99.
doi: 10.1016/j.arthro.2017.08.265

7. Lee SJ, Min YK. Can inadequate acromiohumeral distance
improvement and poor posterior remnant tissue be the predictive
factors of re-tear? Preliminary 272 outcomes of arthroscopic supe-
rior capsular reconstruction. Knee Surg Sport Traumatol Arthrosc.
2018; 26(7): 2205-2213.

8. Jordan RW, Sharma N, Daggett M, Saithna A. The role
of superior capsule reconstruction in the irreparable rotator cuff
tear — A systematic review. Orthop Traumatol Surg Res. 2019; 105(8):
1535-1542. doi: 10.1016/j.0tsr.2019.07.022

9. Menshova DV, Ponomarenko NS, Kuklin IA, Monastyrev VVV,
Puseva ME, Balzhinimaev DB. Method for treatment of massive
tears of the rotator cuff tendons: Patent No. 2779219 of the Russian
Federation. 2022. (In Russ.). [MeHbluoBa [.B., MoHomapeHko H.C.,
KyknuH U.A., MoHacTbipes B.B., [ycesa M.3., banbxnHnmaes [.b.
Cnocob nedyeHUs MACCUBHBLIX pA3pblBo8 Cyxoxusaul epawamesns-
HoU MaHxemeol nneda: MateHT N2 2779219 Poc. Oepgepauyus;
MIK A61B 17/56; 3aasutenb OepepanbHoe rocyfapcTBeHHoOe
6logKeTHOe HayuHoe yupexgeHune «/IpKyTCKUIA HayYHbI LeHTP
xnpyprum v Tpasmatonorum». N© 2021116956; 3aasn. 09.06.2021;
ony6n. 05.09.2022 1.

10. Gervasi E, Cautero E, Dekel A. Fluoroscopy-guided im-
plantation of subacromial "biodegradable spacer" using local
anesthesia in patients with irreparable rotator cuff tear. Rthrosc
Tech. 2014; 3(4): e455-e458. doi: 10.1016/j.eats.2014.05.010

11. Savarese E,Romeo R. New solution for massive, irreparable
rotator cuff tears: The subacromial "biodegradable spacer”. Arthrosc
Tech. 2012; 1(1): e69-e74. doi: 10.1016/j.eats.2012.02.002

12. Gerber C, Vinh TS, Hertel R, Hess CW. Latissimus dorsi
transfer for the treatment of massive tears of the rotator cuff.
A preliminary report. Clin Orthop Relat Res. 1988; (232): 51-61.

13. Shea KP, Obopilwe E, Sperling JW, lannotti JP. A bio-
mechanical analysis of gap formation and failure mechanics
of a xenograftreinforced rotator cuff repair in a cadaveric
model. J Shoulder Elbow Surg. 2012; 21: 1072-1079. doi: 10.1016/
jjse.2011.07.024

14. Memon M, Kay J, Quick E, Simunovic N, Duong A,
Henry P, et al. Arthroscopic-assisted latissimus dorsi ten-
don transfer for massive rotator cuff tears: A systematic
review. Orthop J Sports Med. 2018; 6(6): 2325967118777735.
doi: 10.1177/2325967118777735

15. Miyazaki AN, Checchia CS, de Castro Lopes W, Fon-
seca Filho JM, Sella GDV, da Silva LA. Latissimus dorsi tendon
transfer using tendinous allograft for irreparable rotator cuff le-
sions: surgical technique. Rev Bras Ortop (Sao Paulo). 2019; 54(1):
99-103. doi: 10.1055/5-0038-1676989

16. Ek ET, Neukom L, Catanzaro S, Gerber C. Reverse total
shoulder arthroplasty for massive irreparable rotator cuff tears
in patients younger than 65 years old: Results after five to fifteen
years.J Shoulder Elbow Surg. 2013; 22(9): 1199-1208. doi: 10.1016/
jj5€.2012.11.016

17. Van der Zwaal P, Thomassen BJ, Nieuwenhuijse MJ,
Lindenburg R, Swen JW, van Arkel ER. Clinical outcome in all-
arthroscopic versus mini-open rotator cuff repair in small
to medium-sized tears: A randomized controlled trial in 100
patients with 1-year follow-up. Arthroscopy. 2013; 29(2): 266-273.
doi: 10.1016/j.arthro.2012.08.022

142



Information about the authors

Darya V. Menshova — Postgraduate, Irkutsk Scientific Centre of Surgery and Traumatology, e-mail: menschovadar@yandex.ru, https://orcid.org/0000-0003-1471-2482

Nikolay S. Ponomarenko — Cand. Sc. (Med.), Senior Research Officer at the Clinical Research Department of Traumatology, Irkutsk Scientific Centre of Surgery and Traumatology, e-mail: Pon-
omarenko-ns@mail.ru, https://orcid.org/0000-0001-6210-3492

Igor A. Kuklin — Dr. Sc. (Med.), Leading Research Officer at the Clinical Research Department of Traumatology, Irkutsk Scientific Centre of Surgery and Traumatology, e-mail: iscst@mail.ru, htt-
ps://orcid.org/0000-0003-4733-9178

Nikolay V. Tishkov — Cand. Sc. (Med.), Docent, Head of the Clinical Research Department of Traumatology, Irkutsk Scientific Centre of Surgery and Traumatology, e-mail: iscst@mail.ru, htt-
ps://orcid.org/ 0000-0003-2651-1055

Marina E. Puseva — Cand. Sc. (Med.), Head of the Traumatology and Orthopedics Unit No 1, Irkutsk Scientific Centre of Surgery and Traumatology, e-mail: iscst@mail.ru; https://orcid.org/0000-
0002-9136-3354

The article was published as part of the All-Russian Research and Practical Conference with international participation, dedicated to the 25th anniversary of the Irkutsk Scientific Centre of Sur-
gery and Traumatology.

143





