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Habermeyer et al.4 in their efforts to find a descriptive rationale to 
quantify articular sided supraspinatus tendon tears in the transverse 
and coronal planes, leading to a 2 dimensional description of the tear 
pattern, described their classification assessed by the length of the 
peeled-off bony footprint in the coronal plane and by the sagittal tear 
extension in the transverse plane. Regarding to the coronal plane, a 
type 1 tear is a small tear within the transition zone from cartilage to 
bone, a type 2 tear is defined as a tear up to the center of the footprint, 
and a type 3 tear extends up to the greater tuberosity. The sagittal 
tear extension in the transverse plane is defined as a tear of the lateral 
reflection pulley on the medial border of the supraspinatus tendon and/
or a tear in the area of the crescent zone. A tear of the lateral portion of 
the coracohumeral ligament continuing into the medial border of the 
supraspinatus tendon is defined as a type A tear, an isolated partial-
thickness tear of the supraspinatus tendon within the crescent zone 
is a type B tear, and a tear extending from the lateral portion of the 
coracohumeral ligament and continuing into the medial border of the 
supraspinatus tendon up to the crescent zone is defined as a type C 
tear.

After failed conservative management; operative intervention 
is typically indicated for patients with persistent pain and disability 
symptoms. The etiology of these tears is often multifactorial and can be 
related to outlet impingement, shoulder instability, trauma, repetitive 
overhead throwing, or intrinsic tendon degeneration or a combination 
of these factors, and successful management of patients with Partial 
thickness rotator cuff tears requires treatment of the tendon itself and 
any associated pathology. A high incidence of associated pathology in 
this patient group has been found, and evidenced by the large number 
of associated procedures usually performed concomitantly with the 
rotator cuff repair.5

A variety of approaches for arthroscopic management of 
partial-thickness rotator cuff tears have been reported, including 
acromioplasty alone, debridement of the partial-thickness tear with 
or without acromioplasty, trans-tendinous repair, or conversion of the 
lesion to a full-thickness tear followed by repair.

Multiple studies have described poor results with debridement 
of Partial lesions of the rotator cuff comprising greater than 50% 

of the thickness of the footprint,6 and although the current practice 
is to debride partial-thickness tears comprising <50% of the tendon 
thickness and to repair high-grade tears >50 %, data supporting one 
particular management approach for this type of tears are variable 
and limited, and on the basis of the available evidence no single 
repair technique provides superior clinical outcomes.7 Still significant 
controversy exists regarding the most appropriate method to surgically 
repair Partial articular-sided cuff tears.

The arthroscopic Trans tendon repair was first proposed by Snyder 
and later by Lo & Burkhart.8 The purpose of this technique is to avoid 
removing residual bursal-sided cuff tissue to complete the tear and 
to repair only the deeper portion of the cuff to the greater tuberosity. 
In this manner, the medial aspect of the footprint is restored, while 
preserving the intact lateral tendon. This re-establishment of the 
normal rotator cuff footprint potentially minimizes any length-tension 
mismatch of the repaired cuff.

In this technique, as described by Lo and Burkhart, an arthroscope 
is introduced into the glenohumeral joint through a posterior portal and 
the partial-thickness rotator cuff tear is observed. To place transtendon 
anchors, they initially used an 18-gauge spinal needle as a guide. The 
angle of insertion is usually directly adjacent to the lateral aspect of 
the acromion, allowing the anchor to be placed at a dead man’s angle 
of 45° or less into the medial margin of the rotator cuff footprint. 
A punch is introduced through a percutaneous 3-mm stab incision 
partial to the 18-gauge spinal needle, penetrating the rotator cuff and 
creating a bone socket for the anchor. By maintaining the same angle 
of insertion, a suture anchor is then placed transtendon into the bone 
socket. If the bare footprint is large enough in its anterior-to-posterior 
dimension, they placed a second transtendon anchor approximately 
1 cm posterior to the first anchor. For a 1-anchor repair, the author 
explained the necessity to create a bridge of tissue to compress against 
the bone bed. To accomplish this, they used a Penetrator (Arthrex) 
or Bird Beak (Arthrex) suture passer to pass one limb of each suture 
retrograde through a more posterior area of the tear, and then tying 
the sutures in a routine fashion in the subacromial space. Multiples 
descriptions and variations of the technique has been published, and 
all reported a reliable
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Introduction
Partial articular sided rotator cuff tears represent a common 

source of shoulder pain and disability, with articular sided tears being 
2 to 3 times more common than bursal sided tears,1 and affecting 
predominantly the supraspinatus tendon,2 which has an insertion 
footprint that averages 16 mm in width in the medial to lateral 
dimension.3 On the basis of this anatomic feature, Elman was the 
first author to describe a classification system that separated articular 
sided tears into 3 grades depending on the amount of medial to lateral 
dimension of tendon thickness that is interrupted, as measured during 
arthroscopic evaluation. Grade 1: less than 3 mm, grade 2: 3-6 mm 
and grade 3 exceeds 6mm, intended to represent roughly more than 
50% of tendon thickness.1
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In 2005, Ide et al.9 reported clinical results for the trans-tendon 
technique in 17 patients observed for a mean follow-up of 39 months. 
The mean UCLA and JOA scores improved significantly from 17.3 to 
68.4 points to 32.9 and 94.8 points, respectively. Also in 2005, Waibl 
& Buess10 reported clinical results of this technique in 22 patients who 
were observed for a mean follow-up of 16 months. The mean UCLA 
score improved significantly from 17.1 points to 31.2.

In 2008, Tauber et al.11 described a transtendon arthroscopic 
technique of transosseous refixation in patients with Ellman grade 2 
and 3 articular-side Partial tears, leaving the bursal layer of

the supraspinatus tendon intact. A curved hollow needle is used 
to perform an all arthroscopic transosseous mattress suture, thus 
anatomical tendon-to-bone contact of the rotator cuff to the footprint 
is restored. Preliminary clinical results of 16 patients were convincing 
with significant pain relief and functional improvement, with a mean 
UCLA score improved significantly from 15.8 points preoperatively 
to 32.8 points at follow-up (P<0.01). Evaluation of pain using the VAS 
also showed significant improvement from 7.9 points before surgery 
to 1.2 points post-operatively (P<0.01).

In 2009, Castagna et al.12 reported clinical results in 54 patients 
observed for a mean follow-up of 32.4 months. The mean UCLA and 
Constant-Murley scores improved significantly from 14.1 to 45.3 
points to 32.9 and 90.6 points, respectively. Also in 2009, Castricini 
et al.13 reported clinical results in 31 patients observed for a mean 
follow-up of 33 months. The mean Constant-Murley score improved 
significantly from 44.4 points to 91.6 points.

In 2010 Spencer,14 in his concern regarding the transtendinous 
techniques that can be associated with stiffness and also knowing 
that completing the tear takes down normal intact tissue, developed a 
technique that repairs the articular-side partial- thickness rotator cuff 
tears with an all-inside approach that does not violate the intact bursal 
tissue and does not complete the tear.

In this technique, an anchor is placed through the intact bursal 
portion of the rotator cuff into the medial portion of the greater 
tuberosity, which is first localized with a spinal needle. The author 
usually uses a 3-mm polyetheretherketone anchor to minimize the size 
of the entry site. The sutures are then brought into the joint. A suture 
passing device is placed in the lateral portal and then passed through 
just the articular layer of the rotator cuff. The wire from the suture 
passing device and a suture limb are retrieved through an inferior 
cannula. The suture is placed in the wire and pulled through the tissue. 
This passes the suture through the articular lamina of the rotator cuff. 
The other limb of the suture is then retrieved into the lateral cannula 
so that both limbs are within the lateral cannula and ready to be tied. 
The articular layer is then tied down, with the knot getting buried 
between the intact bursal layer and the newly repaired articular layer.

The clinical results reported in 20 patients observed for a mean 
follow-up of 29 months, using the mean Penn Shoulder Score 
improved significantly from 74 points to 92 points.

In 2012, Duralde X et al.5 reported clinical results after 
retrospectively evaluating 53 patients who underwent arthroscopic 
transtendinous repair for Ellman grade III articular-sided rotator cuff 
tears, showing that the American Shoulder and Elbow Surgeons scores 
improved from a mean of 48.0 to 89.4(+41.4) (P<.0001). Pain scores 
on a visual analog scale improved from 5.7 to 1.0 (P<. 0001). Ninety-
eight percent of patients were satisfied with the results of surgery. And 
results for the 50 patients available for follow-up were excellent in 32 
(64%), good in 6 (12%), fair in 6 (12%), and poor in 6 (12%).

Kim K et al.15 published the functional and radiological outcomes 
of arthroscopic trans-tendon suture-bridge repair. In this technique, 
one or two bio-absorbable suture anchors are inserted at the articular 
margin to create a medial row through the intact cuff. Then, no. 2 
polydioxanone (PDS) sutures are advanced through each spinal 
needle, and a grasper is used to shuffle these sutures out of an 
anterior cannula. The anchor sutures are tied to the PDS and pulled 
into the joint, and the knots are shuttled externally by pulling on the 
percutaneously located PDS sutures. Then, the arthroscope is moved to 
the subacromial space. The strands of the anchor are tied with a sliding 
knot, but the sutures are not cut. Pilot holes for a second anchor are 
prepared directly in line with the medial anchors and approximately 
5-10 mm distal to the lateral edge of the greater tuberosity. The second 
anchor is advanced into the pilot hole completely, and these steps are 
repeated for a second construct.

For this technique, the autors reported a mean UCLA, ASES 
and Constant-Murley scores improve from 19.1 ± 5.4, 45.2 ± 16.0 
and 58.0 ± 19.6 preoperatively to 35.7 ± 8.5, 79.0 ± 15.8 and 78.1 
± 12.9 at final follow-up, respectively (all p< 0.001). Mean VAS 
score and ROM (forward flexion) improved from 6.1 ± 1.9 and 140 
± 36.6 preoperavely to 2.6 ± 1.9 and 163 ± 25.2 at the final follow-
up, respectively (p<0.001). Additionally they described that the 
postoperative radiological examination showed cuff integrity without 
retear in all patients.

When comparing the transtendinous repair technique and 
conversion to a full thickness tear, both repairing techniques 
provide good results in terms of function and pain, and no statically 
significant deference’s between the two techniques has been found in 
postoperative comparative studies.16,17

An interesting difference described by Shin18 is that although repair 
after conversion to a full-thickness tear shows less postoperative 
morbidity, tendon integrity is of primary concern after repair, 
and on the other hand, the transtendon repair technique results in 
complete tendon integrity but slower functional recovery. Also in a 
cadaveric study, Sethi et al.19 described that in situ repair is a viable 
biomechanical treatment option compared with tear completion 
prior to repair of Partial articular-sided rotator cuff tears, and when 
clinically appropriate, the in situ repair may offer some biomechanical 
advantages, with lower strain and displacement observed on the bursal 
side compared with tear completion prior to repair. Biomechanical 
studies have also shown that the transtendinous technique of repair is 
biomechanically superior to a double-row technique in terms of both 
ultimate failure strength and gap formation.20

More recently, Castagna et al.21 compared the clinical and 
subjective difference between transtendon repair or arthroscopic 
completion of the tear and formal repair. The study showed a Constant 
score improve by a mean value of 25 (95 % CI 21-28) (p < 0.0001) 
and of 29 (95 % CI 26-31) (p < 0.0001), respectively, and a VAS score 
decrease of 3.4 (95 % CI 2.9-3.9) (p < 0.0001) and of 3.6 (95 % CI 
3.3-4.0) (p < 0.0001), respectively. With these results they report that 
both repairing techniques of deep Partial supraspinatus tear provide 
good results in terms of function and pain. There were no statistically 
significant deference’s between the two techniques.

Conclusion
As shown, the literature describes that arthroscopic transtendinous 

repair of Partial articular-sided rotator cuff tears is a safe and effective 
treatment that allows identification of commonly associated pathology 
and reliable improvement in pain and function, and when compared 
to conversion to a full thickness tear, most reports agree that both 
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procedures are safe, effective, and comparable for clinical, functional 
and MRI findings.
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