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Objective

To describe the arthroscopic double-row suture bridge technique for the treatment of
large rotator cuff tears augmented with platelet-rich fibrin (PRF).

Background

Large rotator cuff tears are associated with a high retear rate because of poor tendon
quality and extensive tissue defects. Platelet-rich fibrin (PRF) provides a stable fibrin
scaffold enriched with multiple growth factors, including transforming growth
factor-beta 1 (TGF-P1), platelet-derived growth factor (PDGF), vascular endothelial
growth factor (VEGF), fibroblast growth factor (FGF), insulin-like growth factor (IGF), and
epidermal growth factor (EGF). These biological mediators have been shown in animal

studies to accelerate tendon-to-bone healing.

Surgical Technique

This case report presents the step-by-step surgical technique, including autologous
platelet-rich fibrin (PRF) preparation, arthroscopic evaluation of intra-articular
pathology, preparation of the tendon-to-bone footprint, anchor placement, application
of PRF at the tendon-bone interface, and rotator cuff repair using the suture bridge

technique.

Clinical Significance

The addition of PRF during arthroscopic repair of large rotator cuff tears may provide a
favorable biological environment, promote early angiogenesis, and enhance
tendon-to-bone healing during the early postoperative period.

Disclaimer

This research was funded by the Vietnam National University, Hanoi, under research

project No. QG.24.109.

INTRODUCTION

Large rotator cuff tears are a common cause of shoulder
pain and functional impairment. Despite advances in
arthroscopic repair techniques, the retear rate following re-
pair remains high. Previous studies have reported retear
rates of 60%-90% in patients with large rotator cuff tears.!
Therefore, in addition to achieving a mechanically stable
repair, optimizing the tendon-to-bone healing environ-
ment has become a critical component of surgical treat-
ment. Successful arthroscopic repair requires not only
anatomical restoration of the torn tendon but also bio-
logical enhancement of tendon integration at the greater

tuberosity. However, in large tears, poor tendon quality, fi-
brosis at the tendon footprint, reduced vascularity, and a
chronic inflammatory microenvironment substantially im-
pair tendon-to-bone healing, resulting in higher mechan-
ical and biological failure rates than those observed in
small- or medium-sized tears.!

Platelet-rich fibrin (PRF) provides a three-dimensional
fibrin scaffold that entraps platelets within a dense fibrin
network while exhibiting excellent adherence to the ten-
don-bone interface. This scaffold serves as a sustained de-
livery system for numerous growth factors, including trans-
forming growth factor-beta (TGF-P), platelet-derived
growth factor (PDGF), vascular endothelial growth factor
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(VEGF), and others, thereby promoting angiogenesis, fi-
broblast proliferation, and differentiation of tendon- and
bone-forming cells to accelerate tendon-to-bone healing.
However, maintaining a high local concentration of these
biological factors at the repair site during arthroscopic
shoulder surgery remains technically challenging. Charous-
set et al. (2014) and Yao et al. (2024) described arthroscopic
rotator cuff repair techniques augmented with platelet-rich
plasma (PRP). However, because PRP is administered in a
liquid form, it tends to diffuse away from the repair site into
the surrounding joint space, making it difficult to main-
tain an effective concentration of growth factors at the ten-
don-bone interface and to accurately evaluate their bio-
logical effects on tendon healing.2:3 Weber et al. (2013)
and Randelli et al. (2012) reported arthroscopic repair tech-
niques using thrombin-activated PRF applied to the tendon
footprint as either a clot or membrane.%5 Although these
solid PRF constructs provide biological augmentation, they
do not adhere directly to the tendon-bone surface and in-
stead rely on compression between the repaired tendon and
bone after fixation of the lateral-row anchors, making im-
plantation technically demanding. The physical character-
istics of platelet concentrates are largely determined by the
activation method employed.6-7 To facilitate arthroscopic
application, an ideal biological augmentation should re-
main injectable during delivery and polymerize only after
reaching the tendon-bone interface. Batroxobin activation
fulfills these requirements by selectively cleaving fib-
rinopeptide A from fibrinogen, producing liquid platelet-
rich des-A fibrin monomers. Following application to the
repair site together with an alkaline buffer (pH 10), these
monomers undergo in situ polymerization to form an adhe-
sive PRF matrix firmly attached to the tendon-bone inter-
face.8.9

In this report, we present a case of a large rotator cuff
tear treated with arthroscopic suture bridge repair aug-
mented with intraoperative platelet-rich fibrin (PRF). The
report provides a detailed description of all surgical steps,
including patient preparation, autologous PRF preparation,
establishment of the arthroscopic portals, the suture bridge
repair technique, and the method of PRF application at the
tendon-bone interface.

CASE PRESENTATION

A 70-year-old male patient was admitted with left shoulder
pain and an inability to actively abduct the shoulder. He
had undergone conservative treatment with medication
and physical rehabilitation for 1 year without clinical im-
provement.

Physical examination revealed supraspinatus fossa atro-
phy. Passive shoulder range of motion was within normal
limits. The Jobe test and drop arm test were positive. Mag-
netic resonance imaging demonstrated full-thickness tears
of the supraspinatus and infraspinatus tendons, together
with a tear involving the superior portion of the subscapu-
laris tendon. The rotator cuff tendons showed grade 3 re-
traction according to the Patte classification and grade 1
fatty infiltration of the rotator cuff muscles. The tear mea-

Figure 1. Preoperative MRI showing the dimensions of
the large rotator cuff tear.

sured 36.81 mm in the mediolateral dimension and 47.21
mm in the anteroposterior dimension.

The patient was indicated for arthroscopic rotator cuff
repair using the suture bridge technique augmented with
autologous platelet-rich fibrin.

The surgical procedure consisted of two steps:

STEP 1. PREPARATION OF AUTOLOGOUS PLATELET-
RICH FIBRIN

Autologous PRF is prepared by a trained hematology tech-
nician using the Vivostat® PRF preparation system.

The patient is placed in the supine position. Peripheral
venous access is established and connected to the Vivostat
collection set containing Obsidian ASG citrate anticoagu-
lant and batroxobin as the activation reagent. The vertical
distance between the venipuncture site and the collection
kit is maintained at approximately 70 cm to provide ade-
quate hydrostatic pressure while avoiding excessive nega-
tive pressure and air bubble formation. A total of 120 mL
of autologous blood is collected. The patient-identified PRF
collection cartridge is then connected to the processing
kit, which is loaded into the Vivostat centrifugation cham-
ber. The automated preparation program centrifuges the
sample at 9,000 rpm for 26 minutes. At the completion of
the centrifugation cycle, the processing kit is removed, in-
verted, and the platelet-rich des-A fibrin monomer solu-
tion is aspirated into the sterile PRF delivery syringe. The
syringe containing the platelet-rich des-A fibrin monomer
and the syringe containing the pH 10 alkaline buffer are
subsequently mounted onto the Vivostat dual-spray appli-
cator. Before intraoperative use, the mixing system is tested
by spraying onto pH indicator paper. When the indicator
changes to green, indicating appropriate mixing and alka-
linity, the system is considered ready for application at the
surgical site.

STEP 2. ARTHROSCOPIC DOUBLE-ROW ROTATOR CUFF
REPAIR AUGMENTED WITH PLATELET-RICH FIBRIN

PATIENT POSITIONING

Arthroscopic repair of large rotator cuff tears can be per-
formed with the patient in either the lateral decubitus or
the beach-chair position, according to surgeon preference.
In the lateral decubitus position, the patient is secured with
the shoulder maintained in a neutral position and the el-
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Figure 3. Patient positioning for arthroscopic rotator
cuff repair. (A) Beach-chair position. (B) Lateral
decubitus position.

bow flexed to approximately 90°. Longitudinal arm traction
is applied using a traction device, with the traction force
limited to 7-10 kg to minimize the risk of traction-related
neurovascular injury. Alternatively, in the beach-chair po-
sition, the patient is placed supine on a dedicated shoul-
der arthroscopy table. The operating table is then adjusted
to a semi-upright (beach-chair) position, allowing optimal
visualization of the glenohumeral joint and subacromial
space while providing unrestricted access to the shoulder
throughout the procedure.

IDENTIFICATION OF BONY LANDMARKS AND PORTAL
PLACEMENT

The relevant bony landmarks are identified and marked be-
fore portal placement. The standard posterior portal is es-
tablished approximately 2 cm inferior and 1 cm medial to
the posterolateral corner of the acromion. The lateral por-
tal is created approximately 3-5 c¢cm distal to the lateral
border of the acromion and 1-3 ¢cm posterior to its anterior
margin. Additional accessory portals are established ac-
cording to the size, configuration, and location of the rota-
tor cuff tear. These portals are created using an outside-in
technique to optimize the working trajectory and facilitate
tendon mobilization, anchor placement and suture man-
agement.

DIAGNOSTIC ARTHROSCOPY

The arthroscope is introduced through the standard poste-
rior portal to perform a systematic evaluation of the gleno-
humeral joint. The articular surfaces, the bare area of the

Figure 4. Arthroscopic portal placement for rotator
cuff repair. Standard posterior and lateral portals with
accessory portals established using the outside-in
technique

humeral head, the long head of the biceps tendon, the ar-
ticular side of the subscapularis, supraspinatus, and infra-
spinatus tendons are carefully inspected. The arthroscope
is then advanced into the subacromial space to evaluate
the morphology of the acromion, the degree of subacromial
bursitis, the condition of the subdeltoid space, and the
characteristics of the rotator cuff tear, including tear con-
figuration, tear size, tendon retraction, and tissue quality.
Accessory portals are established as required according to
the location and configuration of the rotator cuff tear to fa-
cilitate subsequent surgical procedures.

MANAGEMENT OF ASSOCIATED LESIONS

Inflamed synovial tissue and subacromial bursal tissue are
debrided using a motorized shaver and radiofrequency ab-
lation device. Acromioplasty is performed when indicated
to improve the subacromial space and reduce mechanical
impingement. Pathology of the long head of the biceps ten-
don is managed according to intraoperative findings by ei-
ther tenotomy or tenodesis. Rotator cuff mobilization is
then performed to achieve tension-free reduction of the
tendon to its anatomical footprint.

Anterior interval slide is performed by releasing the tis-
sue between the supraspinatus tendon and the rotator in-
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Figure 5. Arthroscopic surgical preparation. (A)
Acromioplasty performed to increase the subacromial
space. (B) Tenotomy of the long head of the biceps
tendon. (C, D) Release and mobilization of the
retracted rotator cuff tendon prior to repair.

Figure 6. Arthroscopic rotator cuff tendon
mobilization following anterior and posterior interval
slides.

terval, including the coracohumeral ligament, through the
lateral portal toward the base of the coracoid process. This
release improves tendon excursion in cases of retracted
tears.

Posterior interval slide consists of releasing the interval
between the supraspinatus and infraspinatus tendons and
may be performed alone or in combination with the ante-
rior interval slide when additional mobilization is required.
The posterior release includes careful debridement of fi-
brotic soft tissue adherent to the scapular spine while pre-
serving the region adjacent to the posterior glenoid, where
the suprascapular nerve traverses the spinoglenoid notch,
to minimize the risk of iatrogenic nerve injury.

PREPARATION OF THE TENDON FOOTPRINT

The rotator cuff footprint on the greater tuberosity is pre-
pared by removing residual soft tissue and creating a bleed-
ing cancellous bone surface to promote tendon-to-bone
healing. Debridement and decortication are performed
carefully to preserve adequate bone stock. Excessive bur-
ring should be avoided because it may compromise anchor
fixation and increase the risk of anchor pullout. An arthro-
scopic tissue grasper is used to mobilize the torn tendon

Figure 7. Medial-row anchor placement and rotator
cuff repair.

edge and assess its excursion. This maneuver facilitates
identification of the optimal tendon position for suture
passage and enables a tension-free reduction to the
anatomical footprint prior to anchor placement.

SUTURE-BRIDGE ROTATOR CUFF REPAIR WITH PRF
AUGMENTATION

A suture-bridge technique is used for rotator cuff repair.
Two double-loaded medial-row anchors are inserted ap-
proximately 2 mm lateral to the articular cartilage margin,
with an inter-anchor distance of approximately 1.5-2 cm.
Using an arthroscopic suture-passing device, the sutures
are passed through the rotator cuff tendon at evenly spaced
intervals to ensure uniform tissue purchase and balanced
load distribution. Before lateral-row fixation, the arthro-
scopic fluid is completely evacuated from the subacromial
space. The platelet-rich fibrin des-A fibrin monomer and al-
kaline buffer solution are then delivered onto the prepared
tendon-bone interface using the dedicated applicator. Af-
ter in situ polymerization of the des-A fibrin monomer into
a platelet-rich fibrin matrix at the tendon footprint, lat-
eral-row fixation is performed. Two lateral-row knotless
anchors are placed along the lateral margin of the greater
tuberosity. The distance between the lateral-row anchors is
generally wider than that between the medial-row anchors
to distribute the compressive forces evenly across the re-
paired tendon. The suture limbs are sequentially tensioned
to achieve uniform compression of the rotator cuff tendon
against the entire footprint before final fixation within the
lateral-row anchors. The stability of the repair and the dis-
tribution of the PRF matrix at the tendon-bone interface
are confirmed arthroscopically. The instruments are then
removed, and the portal incisions are closed in the standard
fashion.

POSTOPERATIVE REHABILITATION

The shoulder was immobilized in an abduction brace for
6 weeks. During the first 6 postoperative weeks, passive
forward elevation and extension of the shoulder, together
with flexion and extension exercises of the elbow and wrist,
were performed. Active shoulder exercises were initiated
between postoperative weeks 6 and 12, including forward
elevation, abduction, internal rotation, and external rota-
tion. Resistance strengthening exercises were started 3
months after surgery.
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7.87 mm

Figure 9. Postoperative MRI demonstrating Sugaya type I tendon-to-bone healing at 1-year follow-up.

ONE-YEAR POSTOPERATIVE EVALUATION

At the 1-year follow-up, the patient had no residual shoul-
der pain, had regained a normal range of motion, and had
returned to normal daily activities. The Constant score was
98 points. Postoperative MRI demonstrated complete rota-
tor cuff tendon healing, classified as Sugaya type 1.

DISCUSSION

Arthroscopic repair of large rotator cuff tears remains one
of the greatest challenges in shoulder surgery because of
the persistently high retear rate despite substantial ad-
vances in surgical techniques. A systematic review by Zum-
stein et al. demonstrated that structural failure after repair
may occur in up to 57% of large and massive tears, sub-
stantially higher than that observed in small- or medium-
sized tears. This finding highlights that failure is not solely
a mechanical problem but also reflects the unfavorable bi-
ological environment at the tendon-bone interface, where
tendon healing occurs in the setting of compromised tissue
quality and limited regenerative potential. Biological aug-
mentation using platelet concentrates has therefore at-
tracted increasing interest. Numerous studies evaluating
platelet-rich plasma (PRP) have demonstrated its ability to
enhance tendon-to-bone healing through sustained release
of growth factors, promotion of angiogenesis, stimulation
of fibroblast proliferation, and extracellular matrix synthe-
sis. In a meta-analysis of seven randomized controlled tri-

als, Yang et al. (2020) reported that PRP significantly re-
duced the retear rate (RR = 0.38) while improving Constant,
UCLA, and VAS scores following arthroscopic rotator cuff
repair. Likewise, Ryan et al. (2021) observed greater tendon
thickness on postoperative MRI and more rapid pain relief
during the first three postoperative months in patients re-
ceiving PRP augmentation.

Platelet-rich fibrin (PRF), a second-generation platelet
concentrate, has recently gained attention because of its
three-dimensional fibrin scaffold, which provides pro-
longed retention and gradual release of growth factors
while offering superior handling characteristics during
arthroscopic surgery. Nevertheless, clinical evidence sup-
porting PRF remains limited and inconsistent. Weber et al.
(2013) and Rodeo et al. (2012) reported no significant im-
provement in MRI healing rates when PRF was applied to
the tendon footprint in patients with small- and medium-
sized tears. In contrast, Villarreal-Villarreal et al. (2021)
found that PRF was associated with earlier pain relief and
functional recovery, although the improvement in struc-
tural healing did not reach statistical significance. More
recently, Shen et al. (2024) suggested that PRF may en-
hance the early phases of tendon healing, while emphasiz-
ing the need for longer-term clinical studies. These con-
flicting findings are likely attributable to substantial
heterogeneity in PRF preparation protocols, centrifugation
systems, leukocyte content, delivery methods, and repair
techniques.
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The technique described in this Technical Note utilizes
the Vivostat® PRF system, which delivers platelet-rich des-
A fibrin monomer in liquid form directly onto the prepared
tendon-bone interface. Upon contact with tissue and the
accompanying alkaline buffer, the des-A fibrin monomer
polymerizes in situ to form a stable fibrin matrix that firmly
adheres to the tendon footprint. Completion of the lateral-
row fixation subsequently compresses the PRF scaffold be-
tween the tendon and bone, creating a biologically favor-
able microenvironment capable of sustained growth factor
release throughout the early healing period. From a bio-
mechanical perspective, Barber et al. demonstrated that
double-row suture-bridge repair generates greater contact
pressure and a larger tendon—bone contact area than con-
ventional repair techniques, thereby optimizing the me-
chanical environment for tendon healing. Integrating PRF
within this compressed interface may further promote an-
giogenesis, cellular migration, and extracellular matrix re-
modeling while maintaining the stability provided by the
suture-bridge construct.

Adequate tendon mobilization before repair is another
critical component of this technique, particularly in large
or retracted tears. Failure to sufficiently release the rotator
cuff may result in excessive repair tension, which is a well-
established risk factor for structural failure regardless of bi-
ological augmentation. This concept reinforces the princi-
ple that optimal mechanical fixation is a prerequisite for
successful biological enhancement. PRF cannot compen-
sate for excessive repair tension or improperly positioned
anchors. From a technical standpoint, successful arthro-
scopic PRF application requires complete evacuation of
arthroscopic fluid from the subacromial space before deliv-
ery because continuous irrigation may wash away the liquid
PRF before polymerization occurs. Thorough preparation of
the tendon footprint is equally important to maximize inti-
mate contact between the PRF matrix and the tendon-bone
interface.

Although high-level evidence remains limited, biological
augmentation with PRF represents a rational strategy for
patients with large rotator cuff tears, who constitute the
subgroup at greatest risk for postoperative structural fail-
ure. The favorable biological properties of PRF, combined
with encouraging preliminary clinical outcomes, support a
growing emphasis on optimizing the tendon-bone heal-
ing microenvironment in addition to achieving stable me-
chanical fixation. Furthermore, this technique is techni-
cally straightforward, utilizes an autologous biological
product, adds minimal operative complexity, and can be
readily incorporated into contemporary arthroscopic rota-
tor cuff repair. Future prospective randomized studies with
larger sample sizes, standardized PRF preparation proto-
cols, and long-term imaging follow-up are warranted to
determine the true clinical value of PRF augmentation in
large rotator cuff tears.

CONCLUSION

Arthroscopic repair of large rotator cuff tears augmented
with platelet-rich fibrin (PRF) is a practical biological aug-
mentation technique that enhances the healing environ-
ment at the tendon-bone interface while preserving the
mechanical stability of a double-row suture-bridge repair.
The use of autologous PRF provides a safe, reproducible,
and cost-effective approach with minimal additional sur-
gical complexity. This technique can be readily incorpo-
rated into routine arthroscopic practice and has the poten-
tial to improve tendon-to-bone healing and postoperative
functional recovery in patients with large rotator cuff tears.
Further prospective studies with larger patient cohorts and
longer follow-up are required to establish its long-term
clinical effectiveness and structural healing benefits.
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