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Superior Capsular Reconstruction Using 3-layered
Fascia Lata Autograft Reinforced with a

Nonresorbable Suture Mesh

Martin Polacek, M.D., Ph.D., and Cecilie P. Nyegaard, M.D.
Purpose: The purpose of this study was to evaluate the short-term clinical outcomes and the complications related to
arthroscopic superior capsular reconstruction (SCR) using a 3-layered fascia lata autograft (FLA) reinforced with a
nonresorbable suture mesh, in the treatment of irreparable massive rotator cuff tears (MRCTs). Methods: Consecutive
patients with irreparable MRCTs (Goutallier 4, Hamada grade 1-2, Bateman 3-4) who were treated with arthroscopic SCR
using reinforced FLA in 2018 were included. Patients with an irreparable subscapularis/infraspinatus, serious cardio-
vascular condition, systemic infection, rheumatic disease, and known alcohol/drug abuse were excluded from the study.
Range of motion and Shoulder Pain and Disability Index (SPADI) scores were assessed preoperatively, at 6 months, and at
12 months postoperatively. A simple t test was used to compare the outcomes. P values <.05 were considered significant.
Complications and revision surgeries were registered. Results: A total of 24 consecutive patients (15 males, 9 females)
with a mean age of 61 years (range, 41-76) were enrolled. Twenty (83%) patients achieved minimal clinically important
difference in the SPADI score (>18) and 14 (58%) experienced substantial clinical benefit in SPADI (>45). The mean
SPADI score improved from 59.0 to 9.7 (P < .0001) at 1-year follow-up. Active abduction improved from 59.5� to 154.3�

(P < .0001) and active forward flexion improved from 67.0� to 160.3� (P < .0001) at 1-year follow-up. Eighteen (75%)
patients achieved substantial clinical benefit in active abduction (>28.5�) and active forward flexion (>35.4�). Compli-
cations included progression of osteoarthritis in 2 cases, tear of the graft in 1 case, and pullout of the anchor in another.
Two patients experienced donor site morbidity after harvesting the fascia lata autograft. Conclusions: Eighty-three
percent of the patients achieved minimal clinically important difference and were successfully treated with arthroscopic
SCR using a FLA reinforced with a suture mesh. The procedure had a complication rate of 17% and 8.5% of the patients
experienced donor site morbidity. All complications occurred in patients who were previously treated with an attempted
rotator cuff repair. Level of Evidence: Level IV, therapeutic case series.
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Arthroscopy, Sports Medicine, and Rehabilitation,
definition of irreparability has been inconsistent and
changes with the development of new surgical in-
struments and surgical techniques.4-6 One can assume
that a tear is definitively irreparable if the complete
repair of the tendon is not physically possible during
surgery.5,7-9 Some claim that the irreparability can be
predicted based on the preoperative magnetic reso-
nance imaging (MRI) findings or a likelihood of poor
outcome after the repair.4,5,10,11 Though, in such a sit-
uation, the possibility of actually achieving an intra-
operative repair is not considered, and thus some of the
patients might be denied the possibility to improve
without using the prosthetic option.4,7,10,12

An initial treatment in irreparable MRCTs is usually
conservative and includes nonsteroidal anti-
inflammatory drugs, subacromial corticosteroid
injections, and physiotherapy.5 The most common
surgical technique in the treatment of irreparable
MRCTs is arthroscopic debridement.13 Earlier studies
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showed an approximately 85% success rate at short-
term follow up.13 However, in the long term, the re-
sults deteriorated.14 Other techniques include biceps
release, biceps tenodesis, partial tendon repair,
augmentation or bridge grafting of the rotator cuff
tendon, and several tendon transfers.5,15-20

Although the role of the anterior and posterior joint
capsule in the shoulder joint has been well recognized,
the role of the superior capsule has been uncertain and
overshadowed by the role of the superior rotator
cuff.21-23 Biomechanical testing has demonstrated that
a tear in the superior joint capsule might lead to an
abnormal load on the rotator cuff, significantly increase
the glenohumeral translation in all directions and sub-
acromial contact pressure.24 Thus, reconstructing the
superior joint capsule could restore a superior trans-
lation of the humeral head and subacromial and gle-
nohumeral contact pressure that might be disrupted by
the supraspinatus tear.24 Reconstruction of the superior
joint capsule using a fascia lata autograft (FLA) in the
treatment of irreparable MRCTs has been described by
Mihata et al.25 In this study, the graft was attached to
the superior glenoid and the humeral head by suture
anchors and to the infraspinatus tendon using side-to-
side sutures. The procedure led to a significant
improvement in shoulder function after 2 years’ follow-
up, high grade of patient satisfaction, and a low
complication rate.25 In an effort to reduce the operation
time and eventual donor-site morbidity after the fascia
lata (FL) harvest, several different techniques using
either dermal allograft or dermal xenograft have been
proposed.26,27 The initial studies using these grafts
showed variable results with a relatively high compli-
cation rate of up to 30% and a revision rate of up to
15%.26,27 The thickness of both allografts and xeno-
grafts used in the superior capsular reconstruction
(SCR) is around 3 mm.26,27 On the other side, the FLA
thickness is around 6 to 8 mm.25 According to the
biomechanical studies, the ideal graft for the SCR is 6-
to 8-mm thick and stiff so that the graft has approxi-
mately the same thickness as native rotator cuff and
does not elongate during abduction.28 There are 2 ap-
proaches to obtain FLA with the right thickness. The
FLA can be harvested superiorly where the proximal
part of tensor fascia lata including intermuscular septa is
collected and folded twice.25 If harvested more distally,
the FL might be quite thin and needs to be folded 3 to 5
times to achieve the correct thickness of the graft. Thus,
a large portion of FL needs to be harvested.29 These
individual variations in the thickness of FLA and tech-
nical challenges related to preparation of the graft
makes standard FLA not always reproducible and a
reliable option.25,29-31 In our quest to find an improved
biological autograft with higher structural strength,
stiffness, and thickness, we designed a new graft based
on the FL and reinforced with a nonresorbable suture
mesh. We aimed to make a stiffer graft with right
thickness, but without harvesting a large portion of the
FL or disrupting the superior attachment of the tensor
fascia lata muscle.
The purpose of this study was to evaluate the short-

term clinical outcomes and the complications related
to arthroscopic SCR using a 3-layered FLA reinforced
with a nonresorbable suture mesh in the treatment of
irreparable MRCTs.
The hypothesis was that SCR with reinforced FLA led

to a significant clinical improvement with low compli-
cation rates in the majority of the patients with irrep-
arable MRCTs at the 1-year follow-up.

Methods
In 2018, consecutive patients who were surgically

treated with arthroscopic SCR using reinforced FLA for
MRCTs were identified. The patients were referred to
our hospital by other surgeons, general practitioners, or
physiotherapists based on tentative diagnosis of rotator
cuff tear. The treating surgeon at the hospital’s outpa-
tient clinic assessed the patients regarding the repar-
ability or irreparability of the tear. The patients with
irreparable tears were informed about the SCR pro-
cedure, its potential risks, and the postoperative reha-
bilitation. At the same time, the patients were invited to
participate in our study. The patients participated in the
study with their written informed consent, and the
hospital’s local ethical board approved the study. The
inclusion criteria were based on both clinical and
radiological findings. Patients with symptomatic,
chronic MRCTs characterized by (1) severe shoulder
weakness, (2) pain, and (3) impaired range of motion
were included in the study. All of the patients had at
least 12 months of symptoms and had tried physio-
therapy with focus on strengthening of the deltoid and
periscapular muscles for at least 6 months. MRI scans
were used to assess the rotator cuff tear, focusing on the
grade of tendon retraction, fat atrophy of the supra-
spinatus muscle, superior migration of the humeral
head, and glenohumeral cartilage. The inclusion criteria
based on the MRI findings were: (1) significant retrac-
tion of the supraspinatus tendon over 4 cm (Bateman
classification grade 3-4); (2) significant fat atrophy of
the supraspinatus muscle (Goutallier stage 4); (3) light
or no rotator cuff arthropathy (Hamada stage 1 and 2)
without acetabularization; and (4) intact or reparable
subscapularis and infraspinatus tendons.26,32,33 The
exclusion criteria included patients with: (1) serious
cardiovascular condition (ASA 3-5); (2) patients with
an acute systemic infection; (3) patients with systemic
rheumatic disease using disease modifying antirheu-
matic drugs; (4) patients not motivated for the post-
operative rehabilitation program; and (5) patients with
known alcohol or drug abuse. Previous shoulder sur-
gery was not an exclusion criterion. Because of costs



Fig 1. Superior capsular reconstruction with reinforced 3-layered fascia lata autograft. (A) Posterolateral viewing portal. The
supraspinatus (SS) is retracted to the glenoid edge. The infraspinatus (IF) is not affected. A posterior interval slide is performed to
improve the visualization of the superior glenoid. (B) The superior labrum is removed and the glenoid edge is prepared using a
burr. Three suture anchors (Knotless suture tack, Arthrex) are placed in the superior glenoid neck (*) and 2 anchors (Swivel lock
4.75 preloaded with fiber tape, Arthrex) are placed into the greater tuberosity at the cartilage margin. (C) The distance between
the anchors is measured using a calibrated probe and the size of the graft is decided. The fiber tape is marked with an asterisk. (D)
The fascia lata autograft (FLA) is harvested from the lateral thigh just distally to the greater trochanter and reinforced using a
nonresorbable suture mesh (Mutars attachment tube, Implantcast). (E) The reinforced FLA is then folded 3 times and secured by
a suture. (F) The sutures are retrieved through the lateral portal starting with lateral suture tapes in the greater tuberosity,
followed by sutures from the medial glenoid anchors and passed through the graft using loose needles. The sutures from the
medial glenoid anchors are then passed through the anchors’ locking mechanism. The graft is shuttled into the joint and secured
to the superior glenoid by tightening the sutures in the glenoid anchors. Double row configuration (Speed bridge, Swivel lock
4.75, Arthrex) is used to secure the graft to the greater tuberosity. (G) Final medial fixation of the FLA; supraspinatus remnant
(SSr) is pulled over the medial superior edge of the FLA (y); both the FLA (y) and the SSr are fixed to the infraspinatus (IS) with
side-to-side suture (*). (H) Final lateral fixation with Fiber tapes (*) in double row configuration (Speed bridge, Swivel lock 4.75,
Arthrex).
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and availability of the hospitals MRI scanners, the
postoperative imaging was not conducted in all of the
patients, only in those expressing dissatisfaction with
the postoperative outcomes, such as an increased pain
level, shoulder weakness, and no or little functional
improvement.
A single surgeon (M.P.) performed the SCR as an

outpatient procedure at the hospital’s day surgery unit.
The size of the graft (width � length � depth/thickness)
used to reconstruct the superior capsule was recorded.
The treating surgeon assessed the patients preopera-
tively, after 6 months and at 1 year postoperatively with
the Shoulder Pain and Disability Index (SPADI). A
nurse at the day surgery unit administered the SPADI
questionnaire preoperatively and the treating physio-
therapist or the treating surgeon administered the
SPADI questionnaire postoperatively. The treating sur-
geon also assessed the range of motion (ROM) with a
goniometer (active abduction [aAbd] and active
forward flexion [aFF]) preoperatively and at 1 year
postoperatively. The patients who had preoperative aFF
and aAbd <90� were characterized as pseudoparalytic.
The patients with aFF and aAbd <90� had moderate
pseudoparalysis, whereas the patients with aAbd and
aFF <45� had a severe pseudoparalysis.34-36 Improve-
ment in aAbd >28.5� and aFF >35.4� at the 1-year
follow-up was considered as a substantial clinical
benefit (SCB).37 Based on earlier studies, the minimal
clinically important difference (MCID) in SPADI score
was 18.38 Improvement in SPADI over 45 was classified
as an SCB.37 The patient acceptable symptom state
(PASS) was defined based on the preoperative SPADI
values.39 If the baseline SPADI was >66, the PASS
threshold value for SPADI total was 49.2, pain 46.4,
and disability 46.8. If the baseline SPADI was <66, the
PASS threshold value for SPADI total was 39.4, pain
36.7, and disability 25.1.39 Any complications or revi-
sion surgeries were also recorded. The patients who



Fig 2. Preparation of the reinforced 3-layered fascia lata autograft (FLA) during arthroscopic superior capsular reconstruction.
After the standard lateral incision on the upper thigh is made, the superior part of the fascia lata is visualized, the graft size is then
measured, marked, and harvested (1). The FLA is reinforced with the mesh (2, 3) and sutured using nonresorbable sutures (4, 5).
The graft is folded 3 times and sutured again, obtaining a graft of desired width and length (6, 7). (Printed with permission from
� Kari C. Toverud.)
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were in need of revision surgery were categorized as a
failure in the study.

Surgical Technique
The surgical technique has been slightly modified

compared to the techniques described previously (Fig
1).27,40 The procedure was performed with the patient
in a lateral decubitus position with the arm in 30� Abd
and 10� FF. The glenohumeral joint was assessed first.
The biceps tendon was released and if necessary, the
subscapularis tendon was repaired. Then the sub-
acromial space was cleaned. Acromioplasty was only
performed in cases with a narrow subacromial space
and in cases where the anterolateral acromion edge
interfered with the placement of portals. The supra-
spinatus and infraspinatus tendons were tested
regarding their irreparability and, if necessary, the
infraspinatus tendon was repaired. The superior glenoid
was prepared, removing the superior labrum and three
knotless anchors (Knotless suture tack, Arthrex, Naples,
FL) were inserted in the superior glenoid. Next, 2 an-
chors preloaded with suture tapes (Swivel lock 4.75,
Arthrex) were placed in the greater tuberosity adjacent
to the cartilage margin. The distance between the an-
chors was measured and the area of harvested fascia
lata was determined. A vertical skin incision was made
over the lateral part of the thigh just distally to the
greater trochanter. The decided size of FL was then
harvested. A nonresorbable suture mesh (Mutars
attachment tube, Implantcast, Germany) was attached
to the FLA and secured by a suture. The graft was then
folded 3 times and secured with 1 more suture, thus
preparing a reinforced 3 layered FLA of desired width,
length, and thickness (Fig 2).
Sutures from each of the anchors, beginning with

anchors in the greater tuberosity, were retrieved out of
the lateral portal and passed through the graft using
loose straight needles. The sutures from the glenoid
anchors were also retrieved out of the lateral portal and
passed through the graft using loose straight needles
and inverted mattress stitches. The sutures were after-
ward passed through the locking mechanisms of the
knotless self-locking glenoid anchors. The graft was
shuttled into the joint and secured to the superior gle-
noid by tightening the sutures in the self-locking gle-
noid anchors. Next, the graft was secured to the greater
tuberosity using double row configuration (Swivel lock
4.75, Arthrex). If possible, the supraspinatus tendon
remnant was pulled over the medial superior edge of
the FLA and secured to the FLA using a suture. Finally,
the FLA and eventually the supraspinatus remnant was
attached to the infraspinatus tendon with a side-to-side
suture. The postoperative rehabilitation protocol was as
follows: The shoulder was immobilized in a sling for 6



Table 1. Functional Outcomes Following Arthroscopic Superior Capsular Reconstruction with Reinforced Fascia Lata Autograft

Preoperative Status 6-Month Follow-up 12-Month Follow-up
Difference

Preoperatively vs. 12 Months

SPADI total 59.0 � 19.4 23.6 � 15.8 9.7 � 12.3 49.3; P < .0001
SPADI pain 63.1 � 19.5 29.2 � 21.7 9.3 � 15.0 53.8; P < .0001
SPADI disability 57.9 � 20.5 25.1 � 19.4 9.9 � 11.2 48.0; P < .0001
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weeks. Passive ROM was initiated after 2 weeks. After 6
weeks, passive and active-assisted ROM was permitted.
Exercises strengthening the deltoid and periscapular
muscles were allowed after 3 months. Return to full
activity was recommended at 6 to 12 months.

Statistical Analysis
The Shoulder SPADI scores, aAbd, aFF, and graft

thickness were described by means and standard de-
viations. The dependent t test was used to test for sig-
nificant differences in preoperative and postoperative
outcomes. P values <.05 were considered significant.
Fig 3. Shoulder function after superior capsular reconstruc-
tion using triple fascia lata autograft reinforced with non-
resorbable suture mesh (Trevira, Mutars, Implantcast)
assessed by the Shoulder Pain and Disability Index (SPADI).
The patients were assessed with the SPADI questionnaire
preoperatively, at 6 months postoperatively, and at 1 year
postoperatively.
Results
In 2018, there were 24 treated shoulders in 24

consecutive patients (15 males, 9 females) with a mean
age of 61.25 years (range, 41-76) included in the study.
One patient was excluded from the study because of an
irreparable subscapularis tear. Follow-up data were
obtained from all of the patients and none of the sub-
jects were lost to follow-up. SCR was the primary
procedure in 13 cases. An attempted arthroscopic ro-
tator cuff repair was performed in 11 of the cases prior
to SCR. Additional procedures during the SCR proced-
ure included 5 cases of Infraspinatus repair, 2 cases of
subscapularis repair, and 9 cases of over-the-top repair
of the supraspinatus remnant. Acromioplasty was per-
formed in 8 cases and biceps release was performed in
all cases. The mean graft size in our study was width
29.8 � 3.0 mm � length 38.0 � 3.2 mm � depth/
thickness 7.6 � 1.0 mm.
Twenty of 24 (83%) patients met the criterion for

MCID in SPADI score (>18). Fourteen of 24 (58%)
patients experienced SCB (SPADI score improved >45)
and 19 of 24 (79%) patients achieved PASS in SPADI
total, pain, and disability scores. The mean SPADI total
scores improved from 59.0 � 19.4 preoperatively to
23.6 � 15.8 at 6 months and to 9.7 � 12.3 (P < .0001)
at 12 months follow-up. The mean SPADI pain score
improved from 63.1 � 19.5 preoperatively to 29.2
�21.7 at 6 months and to 9.3 � 11.2 (P < .0001) at 12
months’ follow-up. The mean SPADI disability score
improved from 57.9 � 20.5 preoperatively to 25.1 �
19.4 at 6 months and to 9.9 � 11.2 (P < .0001) at 12
months’ follow-up (Table 1). Figure 3 shows a gradual
improvement in functional outcomes at 6 months and
12 months postoperatively.
Active ROM improved significantly as well and 18 of
24 (75%) patients experienced SCB (aAbd > 28.5�, aFF
> 35.4�). Specifically, mean aAbd improved from 59.5�

� 21.9� to 154.3 � 34.6� (P < .0001) and mean aFF
improved from 67.0� � 22.3� to 160.3� � 29.8�

(P < .0001) at 1 year follow-up (Table 2). All of the
patients included in our study could be classified as
pseudoparalytic (aFF < 90�) preoperatively. Eighteen
patients had a moderate pseudoparalysis and 6 patients
had severe pseudoparalysis (aFF < 45�). All of the
patients with severe pseudoparalysis regained active
overhead use of the arm after the SCR with an average
aFF of 166.7� � 16.3� at final follow-up.
Postoperative complications were registered in 4 of

the patients. In these cases, SCR was not the primary
procedure and the patients had undergone a previous
attempted rotator cuff repair. Two patients experienced
superior migration of the humeral head with progres-
sion of osteoarthritis and abrasion of the graft against



Table 2. Range of Motion After Arthroscopic Superior Capsular Reconstruction with Reinforced Fascia Lata Autograft

Preoperative Status 12-month Follow-up
Difference

preoperatively vs. 12 Months

Active abduction (�) 59.5 � 21.9 154.3 � 34.6 94.8; P < .0001
Active forward flexion (�) 67.0 � 22.3 160.3 � 29.8 83.3; P < .0001
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the acromion. Revision surgery with a total reversed
total shoulder arthroplasty was suggested in 1 case
because of the patient’s age and implantation of a
subacromial balloon spacer was suggested in the second
case. The third patient suffered a direct fall trauma
involving her operated shoulder approximately 4
months after the surgery. The MRI scan revealed that
the graft had torn from the glenoid. Because of the
patient’s age and persistent pain, an implantation of a
reversed total shoulder arthroplasty was advised. The
fourth patient had lack of functional improvement after
the surgery. The MRI scan revealed a healed graft, but a
pullout of the lateral, anterior anchor in the double row
fixation on the humeral head. Two of these patients
also experienced donor site morbidity after the FL
harvest in addition to their shoulder complications. One
developed a hematoma in the donor site after the sur-
gery. The patient later presented with muscle prolapse
and was treated with revision surgery where the fascia
lata defect was repaired using a surgical mesh. The
second patient complained of pain in the harvesting
area.

Discussion
In this study, 20 of 24 patients were regarded as

successfully treated. The SPADI total score improved by
49.3, SPADI pain score by 53.8, and SPADI disability
score by 48.0. Active Abd improved by 94.8� and aFF by
83.3�. Other surgeons have reported similar improve-
ments in clinical outcome scores. In the initial study of
24 shoulders, Mihata et al.25 showed the same success
rate of 83% (20 of 24 shoulders). The patients reported
significant improvement in their shoulder function.
Specifically, the American Shoulder and Elbow Sur-
geons (ASES) scores improved by 69.4 points, active
elevation increased by 64�, and external rotation by
14�. A more recent study from Mihata et al.31 reported
the outcomes of 100 patients treated with SCR using
fascia lata autograft. The majority of patients also re-
ported significant improvements in postoperative ASES
scores (ASES >90 at final follow-up) and active eleva-
tion (>146� at final follow-up). De Campos Azevedo
et al.30 reported the outcomes of 22 patients with
chronic MRCTs treated with SCR using FLA. As in our
study, the patients experienced significant improve-
ment in shoulder scores and ROM. The mean Shoulder
Simple Test scores improved by 6.5, Subjective Shoul-
der Value (SSV) improved by 37%, and Constant Score
improved by 47.4. The mean active elevation improved
by 69�, aAbd by 67.5�, active external rotation by 22.4�,
and active internal rotation by 2.6 points.
To avoid the possibility of donor site morbidity, the

techniques using dermal allograft or dermal xenograft
have been established. SCR procedures using these grafts
reveal a similar improvement in clinical outcome scores
compared to our study.9,26,27 On the other side,
improvement in ROMwas less satisfactory. Denard et al.
reported the outcomes of 59 patients treated with the
SCR procedure using an acellular dermal allograft.26

Active FF improved by 28�and external rotation
improved by 19�. The visual analog scale improved by
4.1, the ASES score improved by 33.9 and the SSV score
improved by 41.3. Pennington et al. reported outcomes
in 86 patients treated with SCR surgery using a dermal
allograft.9 The patients reported similar improvement in
ASES shoulder scores (from 52 to 82) compared to our
study; however, improvements in ROMwere lower than
ours (aAbd improved by 56� and aFF by 39�). Polacek27

reported the outcomes of 19 patients (20 shoulders)
treated with SCR using a 3-mm-thick dermal porcine
xenograft. The patients experienced significant
improvement in shoulder scores and ROM that were
similar to our results (aAbd improved by 83.6�, aFF by
82.8�, and SPADI scores improved by 40.9).
Four patients in our study did not experience an

improvement in shoulder function after the SCR. 1
patient teared the graft from the glenoid because of a
fall trauma, 2 patients experienced a superior migration
of the humeral head with progression of osteoarthritis
and abrasion of the graft, and 1 patient suffered from
pullout of the anchor placed in the humeral head. We
registered that in all the cases with complications, SCR
was performed as a secondary procedure after an
attempted supraspinatus tendon suture. Of the 24 pa-
tients included in our study, 11 had undergone such a
procedure before SCR. Our results indicate that previ-
ous attempted supraspinatus repair might increase the
risk of failure after SCR (4 of 11; 37%). None of the
cases where SCR was conducted as a primary procedure
was regarded as failures. Other authors using FLA re-
ported similar complication rate compared with our
results. Mihata et al.25,31 reported 16% complication
rate in 2 studies including retears of the repaired
infraspinatus tendons, tears of the autograft, deep in-
fections, suture anchor pullouts, and joint contractures.
De Campos Azevedo et al.30 reported a low complica-
tion rate with only 1 postoperative infection, but the
MRI scans showed a graft tear in 9.1% of the cases at 6
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months’ follow-up. Authors using allograft and xeno-
graft reported higher complication rate compared to
ours. Denard et al. showed 32.2% complication rate.
The complications were mostly graft related and only
45% of the grafts were healed on postoperative MRI
scanning. Other complications included infections and
persistent pain after the biceps tenodesis.26 Polacek
et al. reported a similar complication rate of 30% when
using a dermal xenograft. An additional 10% did not
experience any clinically significant improvement in
shoulder scores. All of the reported complications were
graft related, including acute immunological rejections
of the graft and graft tears/lack of healing.27 Pennington
et al.9 also using dermal allografts, showed a compli-
cation rate that was much lower compared both to our
results and other studies using allograft/xenograft/FLA.
The author reported only a few complications and a
failure rate of 4.5%. Postoperative MRIs were con-
ducted only in patients reporting dissatisfaction; thus,
no healing rate of the graft has been reported.9 This
could indicate that more experience with the proced-
ure, better indications and improved surgical technique
might play a role.
Defects in the superior joint capsule together with

tears of the supraspinatus and infraspinatus tendon
might lead to superior instability of the glenohumeral
joint.21,41 The superior instability might subsequently
lead to pain, weakness, and impairment of the shoulder
active ROM. Severe impairment of active shoulder
ROM, especially aAbd and aFF, is defined as pseudo-
paralysis.35 The definition of pseudoparalysis has been
unclear and inconsistent in different publications.36

However, the most common definition is less than
90� aFF.42 Other authors suggested 3 stages of pseu-
doparalysis: (1) no pseudoparalysis where aFF is >90�,
(2) moderate pseudoparalysis with aFF <90�, and (3)
severe/profound pseudoparalysis with aFF <45�.34,35

Mihata et al.35 reported results of 88 patients suffering
from irreparable MRCTs treated with SCR. The patients
were allocated into 3 groups: (1) no pseudoparalysis
(45), (2) moderate pseudoparalysis (28), and (3) severe
pseudoparalysis (15). A total of 96% (27 of 28) of the
patients with moderate pseudoparalysis and 93% (14 of
15) of the patients with severe pseudoparalysis expe-
rienced reversal of the pseudoparalysis and improve-
ment in aFF.35 Burkhart et al.34 reported results of 10
patients diagnosed with a profound pseudoparalysis
(aFF <45�). All of the patients had irreparable MRCTs
and were treated with arthroscopic SCR. Nine of 10
patients regained active overhead use of the arm after
the surgery with an average aFF of 159� at final follow-
up. Secondary outcomes such as ASES improved from
52 to 89, SSV from 36 to 91, and visual analog scale
from 4.6 to 0.5 at final follow-up. MRI scans showed
that 7 of 10 grafts were fully healed, 3 were partially
intact, and none was missing.34 In comparison, all of
our patients could be characterized as pseudoparalytic
as they had preoperative aFF and aAbd < 90�. Six pa-
tients had severe pseudoparalysis with aFF <45� and 18
had moderate pseudoparalysis with aFF < 90�. All of
the patients with severe pseudoparalysis experienced
reversal of the pseudoparalysis and regained active
overhead use of the arm after the surgery, with the
average aFF of 166.7� at final follow-up.
Graft thickness seems to be important in achieving

favorable outcomes after the SCR. The thickness of both
the allografts and the xenografts commonly used is
around 3 mm.9,26,27 The surgeons using FLA usually
recommend 6- to 8-mm thickness of the graft.25,28,31,43

Mihata et al.44 compared the biomechanical properties
of 3 mm thick dermal allograft with an 8-mm FLA in a
shoulder cadaver model. Biomechanical testing showed
that dermal allografts elongated by 15% during the
experiment, whereas the length of the FLA remained
unchanged. Both allografts and autografts completely
restored the subacromial contact pressure and gleno-
humeral joint force. Only autografts were able to
completely restore the superior glenohumeral stability.
Allografts restored the superior stability only partially.44

Another study focused on the biomechanical properties
of FLA of different thicknesses.28 Four- and 8-mm thick
grafts were used in a cadaveric biomechanical model.
The results revealed that the SCR using 4-mm-thick
FLA led to significantly lower subacromial contact
pressure, although superior translation was not
improved. In contrast, the 8-mm-thick FLA led to sig-
nificant improvement of both subacromial contact
pressure and superior translation.28 According to the
mentioned biomechanical studies, the ideal graft for
SCR is 6- to 8-mm-thick and stiff so that the graft has
approximately the same thickness as a rotator cuff and
does not elongate during abduction, thus restoring the
superior migration of the humeral head. In his clinical
practice, Mihata and colleagues always try to make the
graft stiffer by reinforcing it, using non-resorbable su-
tures. They usually add 5 to 10 mattress sutures in the
body of the graft to achieve the sufficient stiffness.43 In
our study, we chose nonresorbable suture mesh of high
tensile strength to reinforce the graft. The reinforce-
ment led to a strong and stiff FLA with the desirable
thickness, without harvesting a large portion of the
fascia lata. The average thickness of our reinforced FLA
was w7.6 mm and the average area of harvested fascia
lata was 9 � 4 cm. Because of the reinforcement with
the suture mesh, we were able to obtain a relatively
thick graft simply by folding fascia lata 3 times. We have
observed substantial individual variations in the fascia
lata thickness between the patients. Although the FL
itself could be weak and thin, reinforcement with the
suture mesh provided a strong and reliable graft while
keeping the autografts biological potential. Two other
approaches of harvesting the FLA meet the graft
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thickness criteria. Mihata prefers an open superior
approach and harvests the proximal part of the FL
together with intermuscular septa in order to obtain a
thicker graft. The graft is then folded twice.25,31 Con-
cerns have been that disruption of the superior tensor
fascia lata muscle might lead to significant donor site
dysfunction, but Mihata did not report any significant
donor site morbidity.25,31,35 Angelo et al.29 established a
mini-invasive approach to harvest the mid part of the
FL. To obtain a graft of at least 5-mm thickness, the area
of FL needed was 15 to 20 cm � 3 cm and the graft had
to be folded 4 to 5 times.29 In our clinic, we harvest the
FL superiorly, but below the proximal attachment of
the tensor fascia lata muscle. Because we use a suture
mesh, we are able to obtain a 7-mm-thick graft by
folding the FL 3 times, leaving a smaller harvesting area
of only 9 � 4 cm.
Donor site morbidity can be a consequence of fascia

lata harvesting. However, only 2 of our patients re-
ported donor site morbidity in our material; pain in 1
case and a muscle prolapse in the other. In addition,
both patients experienced complications after the SCR.
The muscle prolapse was treated with implantation of a
surgical mesh to close the defect. De Campos Azavedo
et al.30 reported donor site morbidity after FL harvest in
15 patients treated with SCR using FLA. The size of the
harvested FL was approximately 20 � 3 cm. Fifty-seven
percent of the patients reported that their FL harvest
site bothered them. Seventy-six percent noticed local
donor site changes: deformity in 9.5%, pain in 38.1%,
numbness in 38.1%, or donor site-related claudication
in 4.7%. However, 76.2% of the patients stated that the
result of the procedure compensated for the thigh
changes, and 85.7% would undergo the same proced-
ure again.30

Limitations
We recognize that our study has limitations. First of

all, we present a material with a relatively low number
of patients, without a control group. Second, the results
are only short term and we do not know the surgical
outcomes in the long term. Third, we do not have
postoperative MRI scans of all our patients to confirm
graft healing after the SCR procedure. Fourth, our
treatment population is heterogeneous. Fifth, all pro-
cedures were performed by 1 surgeon.
Conclusions
Eighty-three percent of the patients achieved MCID

and were successfully treated with arthroscopic SCR
using a FLA reinforced with a suture mesh. The pro-
cedure had a complication rate of 17% and 8.5% of the
patients experienced donor site morbidity. All compli-
cations occurred in patients who were previously
treated with an attempted rotator cuff repair.
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