Menshova D.V.

Irkutsk Scientific Centre of Surgery

and Traumatology

(Bortsov Revolyutsii str. 1, Irkutsk 664003,
Russian Federation)

Corresponding author:
Daria V. Menshova,
e-mail: menschovadar@yandex.ru

Received: 02.06.2023
Accepted: 23.10.2023
Published: 05.12.2023

ABSTRACT

The prevalence of rotator cufftears according to the literature ranges from 20to 40 %,
and this injury occurs more often in people over 60 years of age. Massive rotator
cuff tears account for 10-40 % of all rotator cuff tears. Massive rotator cuff tears
are considered to be tears with a diastasis of more than 5 cm or tears involving two
or more tendons. With such injuries, the kinematics of the shoulder joint changes:
proximal subluxation of the humeral head and arthropathy of the shoulder joint
occur, which subsequently causes pseudoparalysis. The main clinical manifestations
are pain and dysfunction of the shoulder joint. Patients may experience a loss of active
range of motion in the shoulder joint while maintaining passive range of motion.
There is currently no unified approach to the choosing the tactics for surgical treat-
ment. The most common options include partial rotator cuff repair, subacromial bal-
loon plasty, replacement of tendon defects with allografts and autografts, proximal
shoulder joint capsule plasty, muscle-tendon transfers, and shoulder joint arthroplas-
ty. However, according to the literature data, the frequency of re-ruptures after surgery
ranges from 11 to 94 %. Despite the large number of methods for the treatment
of massive rotator cuff tears, there are no clear algorithms for managing patients
and choosing one or another surgical tactics. In addition, there is a high percentage
of unsatisfactory outcomes of treatment. Taking all of these factors into account,
the problem of improving the treatment of patients with massive rotator cuff tears
remains relevant and timely.
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PE3IOME

Bcmpeuaemocme paspelieos spawamesibHOU MAaHxemel nie4da, N0 0aHHbIM lume-
pamypel, cocmagnsem om 20 00 40 %, u Yauwje OaHHOe nogpexoeHue 8blsgriAemcs
y nuy cmapuwe 60 nem. JJona MAaccusHIx paspsieos 8pawyamesibHolU MaHxemel
nneua cocmasnsem om 10 00 40 % om scex paspeieos. MaccusHeiMu paspuieamu
spawamesibHOU MAaHXemsl NJie4d NPUHAMO CHUMAMb paspbi8bl ¢ OUACMA30M
6os1ee 5 cm unu paspelsel 08yx U 6osiee cyxoxunud. [pu makux paspwuleax usMeHs-
emcs KUHeMamuka njie4eso20 Cycmasd, a UMeHHO NPoucxo0um NPoKCUMAslbHbIl
No08bIBUX 20/108KU Njiedesol KOCMU, apmponamus nyie4yego2o Cycmasd, 4mo 8
oanbHelwem npusodum K nceadondpasnuyy. OCHOBHbIE KITUHUYeCKUe NpoAs/ieHUs
— 3mo 6os1e8ol CUHOPOM U HapyuweHue hyHKYUU nie4eso2o cycmasd. Y nayueH-
mo8 Moxem Hab1100amecs nomeps akmugHo20 0UANa3oHa 08uXeHul 8 njeye-
80M Cycmase npu coXpaHeHUU NAaccusHbix 08uxeHuUl. EOUHbIG No0X00 K 8bibopy
XUpyp2u4yecKoz20 /ledeHus NayueHmos Ha ce200HAWHUU 0eHb omcymcmayem.
CameiMu pacnpoCmMpaHéHHsIMU 8apUAHMAMU MOXHO CHUMAMb 4acmuy4Hoe
80CCMAHO8/IeHUe 8paujamesibHOU MAaHXemel njieyd, cy6akpomuasabHyo 6a-
JIOHONJIACMUKY, 3ameuwjeHue oeghekmos cyxoxuauli aniompaHcniaHmamamu
U aymompaHcniaHmamamu, niacmuky npoKCUMasabHoU Kancyssl nyie4esoeo
Cycmasa, MblleYHO-CyXOXUsIbHble MpaHchepbl U 3HOONPOME3UPOBAHUE NJ1eYEB0-
20 cycmasa. OOHAKO, N0 OaHHbLIM JITUMePamypebl, 4acmoma N0B8MOPHbIX PA3psIB0s
nocre xupypauy4ecko2o Melwamesibcmeaa cocmasssemom 1100 94 %. Hecmomps
Ha 60s1bWOoe KoIu4ecmao Memo0os siedeHUs MAcCcusHbIX pa3pelsos spaujameris-
HoU MaHemel njieyd, omcymcmayom 4émkue an20pummel 8e0eHUs NayueHmMos
u 8bi6opa mod unu uHol xupypaudeckoli makmuku. Kpome mozo, coxpaHaemcs
8bICOKULI NpOYeHM Heyd08/1em8opuUMmMesibHbIX UCX0008 JleyeHus. Yuumeleas 8cé
8bILUECKA3AHHOE, NPobIeMa co8epueHCMB08AHUS JleYeHUs MAakux nayueHmos
ocmaémca akmyasnabHoU U ceoespemMeHHOU.

Knroueevole cnosa: spawjamesibHAs MAaHxemad, Xupypaudeckoe siedeHue, Maccus-
Hble pa3pblgbl, Cyxoxusaue Ha0oCMHoU MbluUbl, nie4esol Cycmas

Ona untupoBaHmA: MeHblwoBsa [.B. Xupypruueckoe neyeHne mMacCMBHbIX pa3pbliBOB
BpalLaTenbHOM MaHXeTbl Mieya (0630p nutepatypsl). Acta biomedica scientifica. 2023;
8(5): 203-210. doi: 10.29413/ABS.2023-8.5.22
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INTRODUCTION

The incidence of rotator cuff ruptures, according
to the literature, ranges from 20 % to 40 %; this pathol-
ogy is more common in people over 60 years of age [1,
2]. The proportion of massive ruptures of the rotator cuff
ranges from 10 to 40 % of all ruptures [3, 4]. There is cur-
rently no uniform approach in defining massive ruptures
of the cuff. Massive rupture, according to the literature,
is an injury of two or more tendons or a rupture with a di-
astasis of more than 5 cm [5, 6]. The main clinical manifes-
tations in such injuries are pain syndrome and impaired
function of the shoulder joint. Patients may experience loss
of active range of motion in the shoulder joint while pas-
sive motion is preserved. These ruptures change the kin-
ematics of the shoulder joint, namely proximal subluxa-
tion of the humeral head, arthropathy of the shoulder joint,
which subsequently leads to pseudoparalysis [7]. Pseudo-
paralysis in massive ruptures of the rotator cuff is consid-
ered to be the presence of active abduction and flexion
of less than 90° with full passive range of motion in the ab-
sence of neurological impairment [8]. There is currently
no unified approach to the choice of surgical treatment.
The most common options can be considered: partial ro-
tator cuff restoration; subacromial balloon angioplas-
ty, proximal rotator cuff plasty, musculotendinous trans-
fers; and shoulder endoprosthetics. However, according
to the literature, the incidence of recurrent ruptures after
surgery ranges from 11 % to 94 % [9, 10].

THE AIM OF THE STUDY

To analyze the literature data of foreign and domes-
tic authors and provide an overview of modern concepts
of surgical treatment of massive ruptures of the rotator cuff.

MATERIALS AND METHODS

A literature search of foreign and domestic authors
was performed using PubMed and eLibrary using the fol-
lowing keywords: "rotator cuff", "surgical treatment",
"massive ruptures", "tendon of the supraspinous muscle",
"shoulder joint" and their English-language counterparts.

Publications between 2004 and 2023 were analyzed.

PARTIAL RESTORATION OF MASSIVE RUPTURES
OF THE ROTATOR CUFF

The technique of partial restoration in massive rup-
tures of the rotator cuff was first proposed by S.S. Bur-
khart in 1994. This method involved restoration of most
of the damaged tendons to partially restore shoulder
function. S.S. Burkhart et al. performed partial restoration
of rotator cuff in 14 patients. Patients after surgical treat-
ment were observed to have an improvement in active
abduction from 91° to 150°. Functional outcome accord-

ing to The University of California - Los Angeles Shoul-
der Scale (UCLA) improved from 10 points preoperatively,
to 28 points after surgical treatment [11]. Partial restora-
tion was originally proposed as open surgery, but advanc-
es in minimally invasive technology have made it possible
to perform this surgery arthroscopically. This treatment
is indicated in patients with massive rupture of the supras-
pinous muscle tendon and repairable ruptures of the in-
fraspinous and subscapularis tendons [12]. According
to the literature, the incidence of recurrent rupture af-
ter partial restoration is high at 48.9 % [13]. Good functional
results are believed to be short-term and dependent on ad-
junctive treatments such as subacromial decompression,
sanatization, bursectomy, tenotomy or biceps tenodesis
[14]. However, O. Galasso et al. in their study demonstrat-
ed an improvement in functional performance after par-
tial rotator cuff reconstruction from 39.1 £ 8.4t076.3 +9.7.
87.4 % of patients were satisfied with the results of treat-
ment [15]. J.D. Hallock et al. found that 4.5 years after par-
tial cuff restoration, revision interventions were required
in 5.2 % of patients, with 87 % not requiring reoperative in-
terventions [16]. M.S. Shon et al. reported that after 2 years
of follow-up, 50 % of patients showed no improvement
after partial reconstruction with decreasing ASES (Amer-
ican Shoulder and Elbow Surgeons) scores [17]. S.J. Kim
et al. published the results of 27 patients who underwent
partial restoration of the rotator cuff. The mean preoper-
ative rupture size was 42.1 mm and the mean postopera-
tive defect size was 12.0 mm. Functional UCLA outcome
improved from 10.5 preoperatively to 25.9 postoperative-
ly [18]. N.D. lagulli et al. compared partial restoration of ro-
tator cuff versus complete restoration for massive rup-
tures. The follow-up period was 24 months. The assess-
ment was performed using the UCLA scale. No significant
differences were observed in the two groups [19]. M. Mo-
ser et al. in their study which compared partial versus full
cuff restoration noted that external rotation was signifi-
cantly better with full restoration. However, the severity
of pain and functional outcome were not statistically sig-
nificant [20].

Consequently, partial restoration of the rotator cuff re-
sults in improved functional outcomes and reduced pain
in the short term and is suitable for the treatment of pa-
tients with low functional needs [21].

BIODEGRADABLE SUBACROMIAL SPACER

An option for surgical treatment of massive ruptures
of the rotator cuff is arthroscopic placement of a biode-
gradable subacromial spacer. The essence of surgical treat-
ment is the introduction of a balloon spacer into the sub-
acromial space, which is subsequently filled with physio-
logic solution. This device is designed to increase the acro-
miohumeral interval, lower the humeral head, and there-
by eliminate secondary subluxation. The average lifespan
of this device is 6-12 months, followed by device degrada-
tion [21]. V. Senekovic et al. conducted a prospective study
of 20 patients who had been implanted with a biodegrad-
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able spacer. The follow-up period was 5 years. Function-
al improvement was observed in 84.6 % of cases. E. Ger-
vasi et al. suggested in their study that it is not necessary
to perform subacromial decompression before balloon
positioning. Other authors, however, argue that subacro-
mial decompression should be performed in order to rule
out other sources of pain, as well as to select an appropri-
ate balloon size. Some studies have also found that spacer
insertion is not indicated for ruptures of the subscapularis
tendon, as there is a high risk of balloon migration. In oth-
er studies, satisfactory results were obtained when recon-
struction of the subscapularis muscle tendon and spacer
insertion were performed [21-23]. M. Holschen et al. per-
formed rotator cuff sanation in 11 patients, and 12 pa-
tients underwent joint sanation with subacromial spac-
er insertion. The follow-up period was 23 months. Statis-
tically significant improvement (p < 0.001) was observed
in the group with spacer insertion. There is doubtful about
the results of this study since no randomisation is availa-
ble [24]. J. Deranlot et al. have assessed the results of ar-
throscopic balloon plasty in 37 patients. The mean follow-
up was 32.8 months. Patients had a significant increase
in the range of movements compared to the preoperative
period. Active flexion increased from 130° to 160°, active
abduction increased from 100° to 160°, and external ro-
tation increased from 30° to 45°. In the presence of good
functional results, however, a decrease in the acromio-
humeral interval from 8.2 mm preoperatively to 6.2 cm at fi-
nal follow-up was radiologically observed [25]. M.A. Mala-
hias et al. conducted a comparable study of 32 patients.
The first group underwent partial restoration of rotator
cuff combined with subacromial spacer insertion. The sec-
ond group underwent only partial restoration of the rota-
tor cuff. All patients experienced improved functional out-
comes and pain reduction after 12 months, but no statisti-
cally significant differences were found between the two
groups [26].

Arthroscopic insertion of a biodegradable spacer
is a minimally invasive procedure in the treatment of pa-
tients with massive ruptures of the rotator cuff. This sur-
gical technique results in reduced pain, improved func-
tional outcomes. This procedure, however, is suitable
for elderly patients with low physical activity, as it does
not eliminate the cause, namely the rotator cuff rup-
ture itself. And the implant "survival" period ranges from
6 to 12 months.

REPLACEMENT OF TENDON DEFECTS WITH
GRAFTS

Allograft replacement of the tendon defect is anoth-
er treatment option for massive ruptures of the rotator
cuff. Xenografts are used as allografts. M.H. Metcalf et al.
first reported the use of xenotransplants for the treatment
of massive ruptures of the cuff. Twelve patients were in-
volved in the study. The follow-up period was 2 years. Com-
plete graft engraftment was observed in 11 patients ac-
cording to magnetic resonance imaging (MRI) data. Com-
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plete resorption of the graft was observed in one patient.
No infectious complications were observed. The func-
tional UCLA outcome increased from 9.9 to 19.9 points,
but shoulder joint function remained below normal [27].
S.P. Badhe et al. conducted a prospective study of 10 pa-
tients with massive ruptures of the rotator cuff who under-
went xenograft replacement of the defect. All patients ex-
perienced a significant reduction in pain as well as an in-
crease in range of motion. According to ultrasound find-
ings, graft destruction was observed in two patients [28].

Dermal allografts are also used to replace defects.
W.Z. Burkhead et al. used a cell-free dermal collagen ma-
trix to restore massive ruptures in 17 patients. The mean
follow-up period was 24 months. Mean UCLA scale scores
improved from 9.06 to 26.12 points. Unsatisfactory treat-
ment results were observed in 3 patients [29]. J.L. Bond
et al. performed arthroscopic implantation of cell-free
dermal collagen matrix in 16 patients with non-restor-
able rotator cuff ruptures. The mean follow-up peri-
od was 26.7 months. 15 out of 16 patients were satis-
fied with the treatment. The average UCLA scale score in-
creased from 18.4 to 30.4 points. According to MRI data,
complete graft engraftment was observed in 13 patients
[30]. A.K. Gupta et al. have followed 24 patients with a mean
follow-up of 36 months. There were improvements in ASES
scale scores from 66.6 to 88.7 during the follow-up peri-
od. Visual analogue scale (VAS) scores decreased signif-
icantly over the follow-up period, from 5.4 to 0.9 points.
A statistically significant improvement in active abduc-
tion and active flexion at the shoulder joint was observed
[31]. P.J. Denard et al. analyzed 59 patients who under-
went plasty with cell-free dermal collagen matrix. The fol-
low-up period was 1 year. Functional outcome was as-
sessed using the ASES scale. Flexion improved from 130°
to 158° postoperatively. Pain was assessed using the VAS.
Pain syndrome decreased from 5.8 to 1.7 points. The acro-
miohumeral interval increased from 6.6 to 7.6 mm, but de-
creased again to 6.7 mm 2 weeks after surgery. 70 % of pa-
tients were satisfied with the treatment. Based on postop-
erative MRIs, 45 % of cases had complete graft engraftment
and 74.6 % of cases were considered successful. Revision
surgeries were performed in 18.6 % of cases, of which 7 pa-
tients underwent reverse endoprosthesis [32]. S. Lee et al.
noted a decrease in the acromiohumeral interval as a sign
of dermal graft failure [33].In 2012 T. Mihata et al. proposed
and described the technique of arthroscopic reconstruc-
tion of the upper rotator cuff using an autograft of the fas-
ciae latae muscle. The essence of this method was fixation
of the proximal edge of the autograft to the articular pro-
cess of the scapula rather than to the retracted tendon
stumps. The other end of the graft was fixed to the tuber-
culum majus humeri. This technique improves the correc-
tion of proximal subluxation of the head of the humerus
(caput humeri) and the prevention of shoulder arthropathy.
T. Mihata et al. conducted a study of 24 patients who un-
derwent reconstruction of the upper part of the rotator
cuff with an autograft of the fasciae latae muscle. The fol-
low-up period was 2 years. 83.3 % of patients experienced
good functional outcomes, namely abduction and external



rotation. The acromiohumeral increased from 4.6 mm pre-
operatively to 8.7 mm postoperatively [34, 35]. R.W. Jordan
et al. performed a systematic review of the literature of re-
construction in upper part of the rotator cuff of the fasciae
latae muscle and cell-free dermal collagen matrix. 9 stud-
ies were included in the review. Five studies reported graft-
ing with the fasciae latae muscle, and four studies focused
mainly around a cell-free dermal collagen matrix. The av-
erage follow-up time ranged from 10.9 to 42.4 months.
The results were assessed using X-ray techniques. The in-
cidence of dermal matrix failure ranged from 5.5 to 55 %,
and fasciae latae muscle failure ranged from 4.2 to 36.1 %
[36].Y.S.Kim et al. published a method of plasty of the prox-
imal rotator cuff with the long head of the biceps ten-
don. The essence of this surgical intervention is to move
the long head of the biceps tendon to the tuberculum ma-
jus humeri, which helps to increase the acromiohumer-
al interval. The preference of this "all-inside" technique
is that it is technically less demanding and the use of au-
tograft reduces infectious risks [37, 38].

N.N. Chirkov in 2019 proposed a new method of ar-
throscopic restoration of the supraspinatus tendon in-
tegrity with the autotendon of the long peroneal mus-
cle. The method involves fixation of a tendon autograft,
which is passed through the soft tissues of the retracted
tendons and fixed with spud legs on a tuberculum majus
humeri [39]. N.N. Chirkov et al. published a study compar-
ing partial restoration of the rotator cuff with autotendinous
reconstruction of the long peroneal muscle. A total of 58 in-
dividuals participated in the study. The patients were divid-
ed into two groups. The first group was 30 patients who un-
derwent partial restoration of the rotator cuff. The second
group was 28 patients who underwent rotator cuff recon-
struction according to the previously described method.
The results were evaluated on the scales of VAS, UCLA, ASES,
CS (Constant Shoulder Score). Patients in the second group
had better functional outcomes. Good and excellent results
in the second group of patients were observed in 53.6 %
of cases, while in the first group the figure was 26.7 %. Re-
vision surgeries were required in 4 patients, two of whom
underwent reverse prosthesis because of advanced osteoar-
thritis. No complications were observed in both groups [40].

The replacement of rotator cuff tendon defects
with both autografts and allografts is currently receiving
much attention. Patients have good functional outcomes
and pain reduction, but there remains a high rate of graft
failure.

MUSCULOTENDINOUS TRANSFERS

If the articular cartilage of the humeral head is pre-
served, musculotendinous transfers represent one
of the surgical options. The most common is the trans-
fer of the latissimus dorsi tendon. In 1998, C. Gerber
was the first to suggest and perform latissimus dorsi ten-
don transposition to the head of the humerus in massive
ruptures of the rotator cuff. The essence of surgical treat-
ment was to change the force vector and lower the head

of the humerus. In their study, C. Gerber et al. reported 74 %
of good and excellent clinical outcomes with a follow-up
period of 10 years [41]. S. Namdari et al. conducted a sys-
tematic literature review between 1992 and 2010 to de-
termine the outcomes of latissimus dorsi tendon trans-
position. Ten studies were analysed, with a mean follow-
up of 45.5 months. Functional scores improved from 45.9
to 73.2 points. There was an improvement in flexion from
101.9to 130.7° postoperatively. The overall reported com-
plication incidence was 9.5 %; these included infectious
complications, neuropathy, ruptures of transferred ten-
dons, haematomas, and wound disruption [42].

The main factors contributing to a better outcome af-
ter latissimus dorsi tendon transposition are preserved
or reconstructable sublumbar tendon, absence of deltoid
muscle dysfunction, preservation of passive movements
in the shoulder joint, and absence of signs of severe oste-
oarthritis [43]. Researchers believe that irreparable dam-
age to the tendon of the subscapularis muscle is an abso-
lute contraindication to latissimus dorsi tendon transposi-
tion, as the centring effect of the rotator cuff muscles is lost
[44, 45]. In 2003 E. Gervasi et al. proposed arthroscopic-
assisted latissimus dorsi tendon transposition. This tech-
nique is minimally invasive, as a result, the risks of trau-
matization of the acromiohumeral muscle and iatrogenic
damage to the neurovascular bundle are reduced. Reduc-
ing the risk of injury to the acromiohumeral muscle con-
tributes to the preservation of muscle strength and earlier
rehabilitation of patients [46].

S.Y. Dokolin et al. proposed a new method of arthro-
scopic-assisted latissimus dorsi tendon transposition. Fea-
tures of the technique include the placement of an addi-
tional suprapectoral arthroscopic port, which is necessary
to sever the tendon at the crest of the humerus. The tendon
of the latissimus dorsi is also augmented with an allograft
from the iliotibial tract. Next, the formed graft is passed be-
tween the acromiohumeral muscle and teres minor mus-
cle and fixed on the head of the humerus using spud legs.
This method reduces the risks of damage to the neurovas-
cular bundle and also reduces the likelihood of postopera-
tive graft detachments [47].

N.V.Zagorodny et al. proposed the technique of double
tendon transposition as a method of treatment of non-re-
storable, massive ruptures of the rotator cuff. Surgical treat-
ment was performed arthroscopically with additional ac-
cess in the subaxillary region. The essence of this surgery
was to excise the tendons of the latissimus dorsi and great-
er teres muscles from their attachment site and transpose
them with fixation to the tuberculum majus humeri. Sur-
gical treatment is performed in an arthroscopically assist-
ed manner with additional access to the subaxillary region
to mobilize the latissimus dorsi and teres major muscle.
Five patients were underwent surgery using this technique.
The follow-up period was 5 + 1 month. Significantimprove-
ment in functional outcomes was observed after surgical
treatment. Flexion ranged from 140 to 170° and abduc-
tion from 140 to 176°. On the UCLA scale, the mean score
changed from 12 to 22.5. Good to satisfactory outcomes
were reported in all five patients [48].
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Muscle-tendon transfers can be considered the tech-
nique of choice for young and active patients. The risk
of iatrogenic damage to the neurovascular bundle
when excising the tendon from the crest of the humer-
us remains high, however, as well as the risks of graft de-
tachment both after primary transposition and after revi-
sion intervention.

REVERSE SHOULDER REPLACEMENT

Another treatment option for massive ruptures
of the rotator cuff is reverse shoulder replacement. Com-
mon indications for endoprosthesis are pain and "pseu-
doparalysis" of the rotator cuff that develops from mas-
sive ruptures of the rotator cuff. According to the authors,
endoprosthesis is not suitable for the treatment of young
and active patients, since there are functional limitations
of the shoulder joint, as well as rapid wear of the endopros-
thesis, respectively, there is a high probability of upcom-
ing repeated revision surgical interventions [49]. According
tothe literature, there is a significant reduction in pain syn-
drome after reverse endoprosthesis, but there is a limita-
tion of flexion to 117-121°. The incidence of complications
after this surgery is 33-50 %. Repeated revision interven-
tions comprise 8.3-9.0 %. The most frequent complications
include periprosthetic infections (0-6 %), endoprosthesis
instability and dislocation (0-30 %), and periprosthetic frac-
tures (1-2 %). Considering the high risk of complications,
caution should be exercised when performing reverse re-
placement arthroplasty in young, active patients [50].

CONCLUSION

The analysis of literature data revealed advantages
and disadvantages of existing operative methods of treat-
ment of patients with massive ruptures of the rotator
cuff. A high percentage of unsatisfactory treatment out-
comes remains regardless of the large number of surgical
techniques proposed. No clear algorithms for the choice
of a particular surgical tactic are available. Having taken
all the above into account, it becomes clear that the prob-
lem of improving the treatment of such patients current-
ly remains urgent and requires additional efforts to solve.
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