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Original Article

Arthroscopic double row cuff repair 
with suture-bridging and autologous 
conditioned plasma injection: Functional 
and structural results
Jean-David Werthel1, Alexandre Pelissier1, Philippe Massin1, Patrick Boyer1, Philippe Valenti2

ABSTRACT
Purpose: The double row cuff repair with suture bridging is commonly used for arthroscopic 
rotator cuff repair (RCR). Despite its biomechanical qualities, the rate of iterative tears with this 
technique is important. The aim of our study was to evaluate the effect of autologous conditioned 
plasma (ACP) on functional results and on the rate of iterative tears after RCR by suture bridging.
Materials and Methods: A consecutive series of 65 patients who underwent arthroscopic double-row 
suture bridge (Speed-Bridge, Arthrex) primary cuff repair of symptomatic full-thickness supraspinatus 
tear (retraction <3 in the Patte classifi cation) were evaluated. Mean patient age was 60 (+/-8). The 
supraspinatus was repaired by knot-less bridging (SwiveLock, Arthrex) with suture tape material.
2 homogenous groups were created (A: 33 patients, B: 32 patients). In group A, all patients 
received, besides the cuff repair, an intra-tendinous ACP injection. Constant scores and Simple 
Shoulder Tests (SST) were measured pre-operatively and after a minimum follow-up period of 
12 months post-operatively. Structural integrity of the repairs was evaluated by MRI according to 
the Sugaya classifi cation. Sugaya >4 were considered as iterative tears.
Results: Mean follow-up was 19 months (+/−42) in the 2 groups. The mean quantity of ACP injected 
was 6ml. (+/−1.5) and no specifi c complication of the injection was found. Mean preoperative 
Constant-Murley scores were 41,2 (±7,7) and 38 (±11)in group B . Mean normalized Constant-
Murley score increased from 41 points (±7) pre-operatively to 70 points (±8) post-operatively 
in group A and from 38 points (±11) to 73 points (±11) in group B. There were no signifi cative 
differences between the two groups (P > 0.05). In group A, 31 repairs were Sugaya 1-3 (94%), 
vs. 30 in group B (93%), and 1 was type 4 in group A (5%) vs. 2 in group B (8%).
Conclusion: In both groups, RCR with suture bridging gave successful functional outcomes, with a low 
rate of iterative tear. In this preliminary study, the adjuvant effect of ACP injections could not be showed 
on both functional and structural results. Longer follow-up is needed to evaluate potential differences.
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INTRODUCTION

Rotator cuff injuries are very frequent, especially in patients 
above 60 years old, reaching more than 30% on cadaveric 
studies.[1] Arthroscopic rotator cuff repair is a common 

procedure known to restore function and provide satisfactory 
pain relief when nonoperative treatment has failed.[2,3] 
Nevertheless, these arthroscopic repairs have an important 
rate of postoperative re-tear that varies between 11% and 94% 
in the literature.[1,4] Numerous techniques have been proposed 
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and controversies still surround ideal arthroscopic rotator cuff 
repair.

The arthroscopic double row cuff repair with suture-bridging is 
now a widely used technique in rotator cuff tears. The suture-
bridging system allows better load-sharing between the four 
anchors, especially in rotation movements and creates a larger 
tendon-bone interface for better healing.[5,6] Moreover, the use 
of suture tapes of 2-mm width maximizes the compression of 
the tendon-bone interface and improves tissue cut-through 
resistance.

In order to improve tendon healing, many leads have been 
followed.[7,8] Several studies have reported the healing potential 
of autologous platelet-rich plasma (PRP) on tendons and 
especially on those of the rotator cuff.[9-13] They have been 
shown to decrease postoperative pain and to improve early 
clinical results.[14] These autologous conditioned plasma (ACP) 
are rich in growth factors, contained in the a-granules of the 
platelets. These growth factors improve tissue healing and 
regeneration, promote new capillary growth, and accelerate 
epithelialization in chronic wounds. Animal and in-vivo 
studies have proven the effects of ACP on collagen repair and 
on tissue vascularization.[15,16] Many clinical studies have also 
shown promising results of ACP application for a variety of 
indications, and a range of platelet preparations have been 
approved by the US Food and Drug Administration and are 
now commercially available.

The aim of the study was to evaluate if APC injection after 
tape-bridging improved functional and structural results in 
rotator cuff repair.

Our hypothesis was that the functional and structural results 
should be improved by the injection of ACP. Based on this 
rationale we injected APC after arthroscopic double row rotator 
cuff repair with tape-bridging to prevent postoperative re-tear 
and to increase healing potential.

MATERIALS AND METHODS

A consecutive series of patients who underwent arthroscopic 
primary rotator cuff repair by suture-bridging between 
March 2010 and September 2012 were enrolled in the present 
comparative study.

The inclusion criteria were symptomatic full-thickness 
supraspinatus tear, retraction I or II (according to the Patte 
classifi cation) confi rmed during surgery, fatty infi ltration <3 
(according to Goutallier and Bernageau scales), and minimum 
follow-up of 12 months with control imaging. Patients were 
excluded if they had shoulder stiffness, previous shoulder 
surgery, shoulder osteoarthritis, partial-thickness rotator cuff 
tear or rotator cuff tear involving the sub-scapularis tendon. 
Sixty-fi ve patients met the inclusion criteria.

The patients were fi rstly separated in two groups depending 
on surgeon habit regarding ACP injection combined with 
arthroscopic repair: A Group A of 33 patients operated by 
one surgeon who used ACP and a Group B of 32 patients 
were operated by another surgeon who did not. In Group A, 
all patients were injected in the tendon with ACP in addition 
to the rotator cuff repair. Both surgeons were experienced in 
rotator cuff repair and shoulder arthroscopy. The two groups 
were similar in terms of preoperative functional scores.

Patient assessment
The senior surgeons clinically followed their patients at 
regular intervals, from the preoperative period until the last 
follow-up. All patients were evaluated by Constant-Murley 
score (absolute, normalized), simple shoulder test (SST) and 
visual analogue scale (VAS). Antero-posterior extension of 
the tears was evaluated by Bateman’s classification[17]. in Group 
A, 13 tears were grade 1 (tear <1 cm), 15 were grade 2 (tear 
1-3 cm), and 5 grade 3 (tear <5 cm). In Group B, 14 were grade 
1 (tear <1 cm), 17 grade 2 (tear 1-3 cm), and 1 grade 3 (tear 
<5 cm). In both groups, no cuff tear was classified as grade 4 
(no cuff left). Postoperative control imaging by magnetic 
resonance imaging (MRI) was performed systematically in both 
groups by one of the authors (JDW) and by an experienced 
radiologist. Postoperative cuff integrity was classifi ed into fi ve 
categories according to Sugaya et al.[18,19] with coronal, axial, 
and sagittal views of T2-weigthed images: Type 1, suffi cient 
thickness; type 2, suffi cient thickness with partial high intensity; 
type 3, insuffi cient thickness without discontinuity; type 4, 
minor discontinuity; type 5, major discontinuity. Types 4 and 
5 were considered as failure of tendon repair. Whatever the 
technique, intact repair was defi ned as complete anatomical 
footprint reconstruction. The demographic data of each group 
are reported in Table 1.

All complications were recorded, and no patients were lost 
to follow-up.

Surgical procedure
All the patients underwent the same surgical procedure 
with the same technique by two senior shoulder surgeons 
experienced in this repair technique.

All procedures were performed on patients in the beach-chair 
position under general anesthesia. A posterior portal was fi rst 
established for initial assessment of the gleno-humeral joint, 

Table 1: Demographic data 

Demographic data Group A (ACP) Group B
Number of patients 33 32
Mean age 56 (+/–5.9) 63 (+/–8.3)
Sex ratio (F/M) 1.2 0.8
Work-related injuries 10 1
Sedentary 20 23
Manual worker 13 9
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with completion during the procedure via 3 or 4 additional 
portals. During the examination, tear location and size, 
delamination and associated biceps tendon lesions were 
inspected carefully. Tenotomy or tenodesis was undertaken in 
case of lesion. Every patient was treated by the same knotless 
suture-bridge fi ber tape technique [Figure 1].

In most cases an acromioplasty with bursectomy was 
performed, with an abrasion of the footprint in all cases.

In Group A, at the end of the procedure, the patients were 
injected with ACP. The autologous PRP was prepared with the 
ACP© Arthrex system with no adjuvant. Two syringes of 10 ml. 
of peripheral venous blood were taken (usually at the ankle) at 
the end of the intervention as soon as the suture of the cuff had 
been completed. The blood sample was centrifuged for 5 min at 
1500 revolutions/min and the supernatant was collected for the 
surgical injection.. The injection was performed immediately 
after centrifugation for maximal effi ciency.

A 10 cc syringe with a 21-gauge, 4 mm. Needle were used for 
the injection. The needle was introduced under arthroscopic 
guidance in the thickness of the repaired tendon between the 
two rows of anchors. Once the needle was well positioned, all 
the portals were sutured except the one for the arthroscope 
and the irrigation of the arthroscopic pump was stopped to 
prevent any leaks and out-fl ow of the plasma. Several injections 
in different areas of the repaired tendon were performed under 
arthroscopic control [Figure 2].

Postoperative protocol
The postoperative protocol was identical in both groups. The 
shoulders were immobilized for 6 weeks with a sling. Shoulder 
rehabilitation consisted of free passive range of motion exercises 
starting from postoperative day 1. Active motion was initiated 
at 6 weeks. Rotator cuff strengthening exercises began 10 
weeks after surgery. Full return to sports and heavy labor were 
allowed after 6 months.

Statistical analysis
The data were analyzed by SAS 9.1 software (SAS Institute, 
Cary, IN, USA). Continuous data were assessed for a normal 
distribution by the Mann-Whitney U-test and a Kruskal-Wallis 
test for noncontinuous data. Signifi cance was set at P < 0.05.

RESULTS

Functional results
Mean follow-up at the time of postoperative functional 
evaluation was 19 months (±4.2) in the two groups. There 
was no statistical difference of follow-up between the two 
groups. The mean quantity of ACP injected was 6 (4.5-7.5) ml. 
Mean preoperative Constant-Murley scores were 41.2 (±7.7) 
and 38 (±11) in Group B. Mean SST scores were 4.5 (±1.9) in 
Group A and 4.1 (±1.9) in Group B.

Mean normalized Constant-Murley score increased from 41 
points (±7) preoperatively to 70 points (±8) postoperatively 
in Group A and from 38 points (±11) to 73 points (±11) in 
Group B. However, there was no statistical difference in 
mean postoperative Constant-Murley score between groups 
(no signifi cant).

There were no signifi cant differences between the two groups 
per- or post-operatively (no signifi cant), except for the pain. 
Indeed, the VAS at last follow-up was 0.3 (±0.8) in Group A 
and 0.8 (±1.6) in Group B (P = 0.001). The functional results 
in each group are reported in Table 2.

There were no major intra- or post-operative complications 
especially infection. One shoulder in each group developed 
a frozen shoulder after repair that evolved favorably after 
medical treatment.

Structural integrity
Healing of rotator cuff repair was assessed systematically by 
control MRI. In Group A, at last follow-up, 31 cuff repairs 

Figure 2: Arthroscopic intratendinous injection of autologous 
conditioned plasma

Figure 1: Rotator cuff repair using a knotless suture-bridge fi ber tape 
technique (a) before, (b) after

a

b
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(94%) were classifi ed as Sugaya type 1-3 and 2 was type 4 (minor 
discontinuity). In Group B, 30 (93%) repairs were classifi ed 
as Sugaya type 1-3 and 2 were type 4. There were 1 re-tear in 
Group A (5%) and 2 in Group B (8%). Statistical analysis did 
not reveal any signifi cant difference in the healing rate between 
Groups A and B.

DISCUSSION

The aim of the study was to evaluate if APC injection improved 
functional and structural results in rotator cuff repair. The 
present study did not establish any significant difference 
between the two groups functionally and structurally except 
for the VAS score at last follow-up (P < 0.01). This result is 
similar with the results of other studies[14] and this could be 
explained by the analgesic effect of the APC via the protease-
activated receptors 4 peptides.[20]

The present study also shows that rotator cuff repair by knotless 
tape-bridging whatever the group improves signifi cantly the 
Constant-Murley score and relieves pain effi ciently. These 
results are in accordance with those of previous studies 
where knotless, self-reinforcing, double row system achieved 
a lower re-tear rate compared to other repair techniques.[5] 
Several biomechanical reasons may explain such fi ndings. The 

construct with suture tape material could provide better-
high footprint compression between the tendon and bone 
to help promote healing. In addition, the theoretical risk of 
cut-through resistance on medial rows may have been lower 
because tension was better shared. The use of screw anchors 
rather than impacted anchors could also be an explanation for 
the good results observed in both groups.[5]

Despite its biomechanical qualities, suture-bridging is often 
criticized particularly because it may have a deleterious effect 
on the tendon vascularization. In a recent study, blood fl ow 
at the repair site showed a signifi cant decline (44.6%) after 
placement of the second row of implants.[21] Although the 
implications of vasculature reduction in tendon healing are 
still unknown, excessive tensioning of the lateral row is not 
recommended. In addition, marginal dog-ear deformities of the 
repaired rotator cuff are not uncommon with these suture-
bridging techniques. Diminished blood fl ow because of these 
deformities and excessive cuff compression are responsible for 
insuffi cient healing. Therefore, it has been thought that APC 
injections in the rotator cuff could improve tendon healing 
rates after double row suture-bridging.

Indeed, the benefi cial effect of APC injections in tendon 
surgical repair has been shown in several studies, and could 
have potential applications in many fi elds in orthopedic surgery 
(Reconstruction of anterior cruciate ligament,[22] tendon surgery, 
treatment of joint injuries,[23,24] tendinopathy[25] or muscle tears). 
Mishra et al. report the positive effect of ACP injection in 
patients with chronic rotator cuff tendinopathy.[26] However, 
despite these promising results, our fi ndings are in accordance 
with those of previous studies as shown in Table 3.

In all those studies, as in our, there were no statistical differences 
on the functional and structural outcome whether PRP had 
been injected or not. These results are confi rmed by the fi ndings 

Table 3: Results of previous studies comparing rotator cuff repairs with and without autologous conditioned plasma
N Level of evidence Mean age Follow-up Technique Product F S

Castricini et al.[27] 88 I 55,3 16 months Double row PRFM No NO
Antuna et al.[28] 28 65 24 months ? PRF No NO
Jo et al.[9] 42 II 60,8 16 months Double row PRP No NO
Jo et al.[29] 48 I 63 12 months Double row PRP No YES

Iterative tear rate : 20% 
in PRP group vs. 55,6% 
(P=0,023)

Randelli et al.[14] 45 I 60,5 24 months Single row PRP No No
Rodeo et al.[30] 79 II 58 12 months ? PRFM ? No
Weber et al.[31] 60 I 62 12 months Single row PRFM No No
Gumina et al.[32] 80 I 61,5 13 months Single row PLM No No
Barber et al.[33] 40 III 57 21 months Single row PRFM No Yes

Iterative tear rate : 56,2% 
in PRFM group vs. 38,1% 
(P=0,024)

Bergeson et al.[34] 37 III 65 12 months Single or double row PRFM No Yes
Iterative tear rate : 30% 
in PRFM group vs. 60% 
(P=0,03)

Table 2: Functional results 

Functional results Group A (ACP) Group B P

SST score 8 (2) 9 (2) n.s

Constant-Murley absolute 70 (8) 73 (11) n.s

VAS 0.3 (0.8) 0.8 (1.6) 0,001

SSV % 77 (20) 75 (11) n.s

Level of satisfaction VS 19 18 n.s

S 11 11 n.s

U 3 3 n.s
VS = Very satisfactory; S = Satisfactory; U = Unsatisftactory
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of Zhang et al.[27]. In their meta-analysis comparing prospective 
studies, they showed no benefi ts of the PRP on the overall 
clinical outcomes and re-tear rate for the arthroscopic repair 
of full-thickness rotator cuff tears. However, they noticed a 
decrease of the re-tear among the patients treated by PRP for 
small- and medium-sized rotator cuff tears, but not for large- 
and massive-sized tears. There is a discrepancy between these 
results and those of Jo et al.[9,28] Indeed, in their two studies, they 
only found a statistical difference in the two groups (PRP vs. no 
PRP) for the structural outcome in the large to massive rotator 
cuff repairs with no consequence on the clinical outcome.

This study had several limitations. First of all, only a small 
number of patients were available for evaluation, follow-up was 
short. It is possible that a longer delay may negatively impact 
the results reported here. In addition, the population in Group 
A had more work-related injuries. Consequently, the functional 
outcome in Group A could have been underestimated.[29] The 
patients in each group were operated by a different surgeon. A 
bias could thus have been created, even though, both surgeons 
were senior surgeons experienced in arthroscopic rotator cuff 
repair. The ACP injection was not randomized, resulting in 
potential selection bias. Lastly, there was a signifi cant age 
difference in both groups (P = 0.003) which could possibly 
explain the signifi cant difference in pain between the two 
groups at the last follow-up.

The ideal dose of ACP to inject is as yet unknown, and no 
study makes it clear whether an activator is needed or not. 
Many different injection systems of ACP are available [listed 
in Table 4] with different platelet concentrations.

The platelet concentration in the PRP varies greatly from 
person to person and is, therefore, expressed as a multiplication 
factor of the platelet concentration in native blood.[30] The ACP 
is not the most concentrated PRP, but it seems that there is 
an ideal platelet concentration above which there may be a 
deleterious effect of the PRP on tendon healing.[31] It appears 
also important to control the leukocyte concentration. Indeed, 
the leukocytes are involved in the catabolic signaling, and an 
excessive leukocyte concentration in the PRP could have a 

negative effect on tendon healing.[31,32] The ACP we used for 
this study has no leucocytes and does not require the adjunction 
of an activator. The platelet activators (bovine thrombin or 
calcium chloride) are used to release the growth factors from 
the platelets, but they release them very quickly (in an hour for 
the bovine thrombin[33] and in 7 days for the calcium chloride.[34] 
On the other hand, the in-vivo activation using no activators 
enables to have a sustained release of the growth factors during 
the healing process.

CONCLUSION

First of all in this preliminary study, no adjuvant effect of ACP 
on healing and functional results was demonstrated except for 
a possible analgesic effect. Secondly, this study demonstrates 
successful functional and structural outcome as well as 
reproducibility of arthroscopic, double row cuff repair with 
knotless tape-bridging. Follow-up is being continued, to assess 
results at long-term and determine whether this analgesic effect 
can be attributed to PRP.
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