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Purpose: There is currently limited information available in the orthopaedic surgery literature
regarding the appropriate management of symptomatic partial-thickness rotator cuff tears. Methods:
A systematic search was performed in PubMed, EMBASE, CINAHL (Cumulative Index to Nursing
and Allied Health Literature), and the Cochrane Central Register of Controlled Trials of all published
literature pertaining to the arthroscopic management of partial-thickness rotator cuff tears. Inclusion
criteria were all studies that reported clinical outcomes after arthroscopic treatment of both articular-
sided and bursal-sided lesions using a validated outcome scoring system and a minimum of 12
months of follow-up. Data abstracted from the selected studies included tear type and location
(articular v bursal sided), treatment approach, postoperative rehabilitation protocol, outcome scores,
patient satisfaction, and postoperative imaging results. Results: Sixteen studies met the inclusion
criteria and were included for the final analysis. Seven of the studies treated partial-thickness rotator
cuff tears with debridement with or without an associated subacromial decompression, 3 performed
a takedown and repair, 5 used a transtendon repair technique, and 1 used a transosseous repair
method. Among the 16 studies reviewed, excellent postoperative outcomes were reported in 28.7%
to 93% of patients treated. In all 12 studies with available preoperative baseline data, treatment
resulted in significant improvement in shoulder symptoms and function. For high-grade lesions, the
data support arthroscopic takedown and repair, transtendon repairs, and transosseous repairs, with all
3 techniques providing a high percentage of excellent results. Debridement of partial-thickness tears
of less than 50% of the tendon’s thickness with or without a concomitant acromioplasty also results
in good to excellent surgical outcomes; however, a 6.5% to 34.6% incidence of progression to
full-thickness tears is present. Conclusions: This systematic review of 16 clinical studies showed that
significant variation is present in the results obtained after the arthroscopic management of partial-
thickness rotator cuff tears. What can be supported by the available data is that tears that involve less
than 50% of the tendon can be treated with good results by debridement of the tendon with or without
a formal acromioplasty, although subsequent tear progression may occur. When the tear is greater
than 50%, surgical intervention focusing on repair has been successful. There is no evidence to
suggest a differential in outcome for tear completion and repair versus transtendon repair of these
lesions because both methods have been shown to result in favorable outcomes. Level of Evidence:
Level IV, systematic review of Level IV studies.
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Partial-thickness tears of the rotator cuff have the

potential to cause significant pain and disability in

affected patients.1,2 Partial-thickness tears can be on

the articular side of the tendon, on the bursal side of

the tendon, or intratendinous. In the older patient

population, tears typically occur on the articular side

of the supraspinatus tendon, near its insertion onto the

greater tuberosity (Fig 1). This is in contrast to what is

often seen in the younger, overhead throwing athlete,

where tears tend to occur more posteriorly at the

supraspinatus-infraspinatus interval. Ruotolo et al.3

evaluated the supraspinatus footprint in an anatomic

study and found that the mean anterior-posterior di-

mension of the supraspinatus tendon was 25 mm

(range, 19 to 27 mm). Among their 17 specimens with

a mean age of 70 years, the authors reported a mean

tendon thickness of 11.6 mm anteriorly, 12.1 mm at

the midtendon region, and 12 mm posteriorly. Derived

from the anatomy of the supraspinatus tendon, Ell-

man1 developed a classification system for partial-

thickness rotator cuff tears based on their location and

depth as measured during shoulder arthroscopy (Table

1). In this system, articular-sided (A) or bursal-sided

(B) tears are reported as grade 1 partial-thickness tears

if less than 3 mm in depth, grade 2 tears if 3 to 6 mm

in depth, and grade 3 lesions if greater than 6 mm in

depth, representing greater than 50% of the tendon

thickness.

Biomechanical studies have shown that in the pres-

ence of a partial-thickness tear, the strain patterns

within the remaining intact rotator cuff are altered,

potentially predisposing the tissue to tear propaga-

tion.4-7 Limited potential for spontaneous healing after

the development of a partial-thickness tear is sup-

ported by histologic studies that observed no active

repair at the site of the injury, with the proximal

stumps of the rotator cuff appearing rounded, re-

tracted, and avascular.8 Clinical evidence of tear pro-

gression was shown by Yamanaka and Matsumoto9 in

their evaluation of 40 patients with documented par-

tial-thickness articular-sided lesions of the supraspi-

natus. Reimaging of the study patients with arthrog-

raphy at a mean of 412 days after the initial diagnosis

showed tear enlargement in 53% and progression to a

full-thickness tear in 28%.

After failed conservative management, operative inter-

vention is typically indicated for patients with persistent

symptoms of pain and disability. A variety of approaches to

the arthroscopic management of partial-thickness rotator

cuff tears have been reported, including acromioplasty

alone, debridement of the partial-thickness tear with or

without acromioplasty, transtendinous repair, or conversion

of the lesion to a full-thickness tear followed by repair

(Table 2). Results of these surgical approaches vary consid-

erably in the orthopaedic surgery literature, making it diffi-

cult to draw conclusions on the appropriate arthroscopic

management of symptomatic partial-thickness rotator cuff

tears.

On the basis of the continued controversy present

within the literature regarding the management of

FIGURE 1. (A) Coronal magnetic resonance image and (B)
intra-articular appearance with patient in beach-chair position of
articular-sided partial-thickness tear of supraspinatus in 50-
year-old right hand– dominant man with 7 months of activity-
related right shoulder pain.
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partial-thickness tears of the rotator cuff, we designed

a qualitative systematic review to compare the results

of the recommended arthroscopic treatments and eval-

uate which potential variables are associated with

successful outcomes for this complex patient popula-

tion.

METHODS

Literature Search

From January 1996 to December 2009, we searched

PubMed, EMBASE, CINAHL (Cumulative Index to

Nursing and Allied Health Literature), and the Co-

chrane Central Register of Controlled Trials for all

published literature using the following key words:

shoulder, rotator cuff, rotator cuff tear, partial-thick-

ness rotator cuff tear, partial rotator cuff tear, articu-

lar-sided rotator cuff tear, bursal-sided rotator cuff

tear, incomplete rotator cuff tear, and rotator cuff

repair. General search terms were used to prevent the

possibility of missing relevant studies. Studies that

were only presented as abstracts were not included in

the final analysis of the available data. To ensure that

all possible studies were considered for evaluation, the

references of all applicable studies and review articles

were manually cross-referenced.

Inclusion criteria were all studies that reported clin-

ical outcomes after the arthroscopic treatment of par-

tial-thickness rotator cuff tears, including both articu-

lar-sided and bursal-sided lesions, using validated

outcome scoring systems and with a minimum of 12

months of follow-up. Exclusion criteria were studies

that failed to appropriately classify tears as articular

sided or bursal sided, those that did not use an out-

come scoring system, those with data on fewer than 10

patients, and those with less than 12 months of follow-

up. Patient demographic information, partial-thickness

rotator cuff tear characteristics, operative technical

details, objective and subjective outcome measure-

ments, follow-up imaging studies if included, and

complications were abstracted from each included

study.

Data Abstraction

The data from each study that met the inclusion

criteria were abstracted by 2 independent reviewers.

Study data collected included the type of study, year,

level of evidence, number of patients enrolled, number

of patients available for final follow-up, age, gender,

and length of follow-up. The Ellman classification of

partial-thickness rotator cuff tears was used to char-

acterize the location and grade of the tear.1 Location

of the partial-thickness tear is divided into articular

surface (A), bursal surface (B), and interstitial (C).

Tears are graded according to depth and categorized

as less than 3 mm deep (I), 3 to 6 mm deep (II), and

greater than 6 mm deep (corresponding to !50% of

supraspinatus width) (III). The primary treatment

method for the partial-thickness tear was recorded, in

addition to any concomitant procedures performed for

associated shoulder pathology. Preoperative and post-

operative data including range of motion, strength,

and clinical and subjective outcome scores—Univer-

sity of California, Los Angeles (UCLA) outcome

score,10 Constant-Murley outcome score,11 American

Shoulder and Elbow Surgeons outcome score,12 Penn-

sylvania Shoulder Scale,13 Simple Shoulder Test,14

Japanese Orthopaedic Association outcome score,15,16

L’Insalata scoring system,17 Neer criteria,18 and visual

analog scale (VAS) for pain—were extracted. If noted

in the study, the percentage of patients satisfied with

their outcome was documented. When available, the

method of postoperative imaging modality used and

the duration after surgery were also recorded. No

statistical comparisons were performed as part of the

systematic review.

RESULTS

Literature Search

Limiting the results to studies published in the Eng-

lish language, there were 48,486 articles found with

TABLE 1. Ellman Classification of Partial-Thickness
Rotator Cuff Tears Based on Location of Lesion and

Depth Assessed at Time of Arthroscopy*

Location Grade

A: Articular surface I: "3 mm deep

B: Bursal surface II: 3-6 mm deep

C: Interstitial III: !6 mm deep

*Based on data from reference 1.

TABLE 2. Available Arthroscopic Treatment Options for
Partial-Thickness Rotator Cuff Tears

Isolated acromioplasty

Debridement with or without acromioplasty

Transtendinous repair

Conversion of lesion to full-thickness tear followed by repair
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all of the general search terms. Each of the search

terms was then combined with 1 other term using

PubMed’s advanced-search feature to locate those

studies pertinent to this systematic review. The ab-

stracts of these combined searches were then reviewed

to determine appropriateness for inclusion in the

study. There were 29 articles whose abstracts indi-

cated potential for inclusion. Of the 29 articles, 13

were excluded from the analysis after a full-text re-

view, leaving 16 studies for final evaluation.19-34 Six

studies were excluded based on their use of open

surgical techniques for the management of their pa-

tients’ partial-thickness rotator cuff tears.35-40 Two

studies were excluded because they had fewer than 10

patients and less than 12 months of follow-up in their

analysis.41,42 Two studies were excluded based on

their lack of a validated outcome scoring system for

their postoperative evaluation.43,44 An additional 2

studies were excluded because of a lack of reported

patient demographic information and description of

tear type,45,46 and 1 study was excluded because of the

same patient cohort being reported on in a subsequent

article with longer follow-up.47

Study Demographics

The study design, level of evidence, total number of

patients studied, number of shoulders treated, tear

type, arthroscopic treatment technique, and percent of

follow-up were included in the analysis (Table 3). All

of the studies included in this systematic review were

Level IV Evidence comprising case series. Included

studies had a range of patient follow-up from 41.5% to

100%, with an overall mean of 84% and 44.3 months

(range, 16 to 114 months). There were a total of 775

shoulders with symptomatic partial-thickness rotator

cuff tears undergoing treatment in patients with an

overall mean age of 48.7 years. Follow-up data were

available for 657 shoulders among the 16 clinical

studies reviewed. Ten of the studies included patients

with only articular-sided partial-thickness rotator cuff

tears, with the remaining six studies evaluating pa-

tients with either articular-sided tears, bursal-sided

tears, or tears affecting both the articular and bursal

sides of the supraspinatus. Overall, 14 of the 16

studies classified the partial-thickness rotator cuff

tears treated. There were 587 articular-sided tears,

TABLE 3. Study Demographics of Articles Included in Current Systematic Review of Arthroscopic Management of
Partial-Thickness Rotator Cuff Tears

Author Year
No. of

Shoulders
Mean Age

(yrs) Tear Type Treatment
Mean

Follow-Up (mo)
%

Follow-Up

Spencer32 2010 20 41 Articular sided TT repair 29 100%

Castricini et al.21 2009 33 53.3 Articular sided TT repair 33 94%

Castagna et al.20 2009 70 56.7 Articular sided TT repair 32.4 77%

Kamath et al.25 2009 47 53 A3 tears TD and repair 39 89.4%

Porat et al.29 2008 51 59.7 Articular sided TD and repair 42.4 70.6%

Liem et al.27 2008 46 59.2 A1 and A2 tears Debridement with SAD 50.3 100%

Tauber et al.33 2008 16 NR A2 and A3 tears TO repair 18 100%

Reynolds et al.30 2008 82 25.6 Articular sided Debridement without SAD 39.2 41.5%

Deutsch23 2007 46 49 A3 tears (33) and bursal

sided (8)

TD and repair 38 89.1%

Kartus et al.26 2006 33 51.5 A2 tears (13), bursal

sided (10), both (3)

Debridement with SAD 101 79%

Waibl and

Buess34

2005 22 45 Articular sided TT repair 16 100%

Ide et al.24 2005 17 42 A3 tears TT repair 39 100%

Budoff et al.19 2005 98 45 Articular sided (51),

bursal sided (1), both

(27)

Debridement with and

without SAD

114 80.6%

Park et al.28 2003 49 52 Articular sided (24),

bursal sided (13)

Debridement with SAD 42 75.5%

Cordasco et al.22 2002 107 55 Articular sided (63),

bursal sided (14)

Debridement with SAD 52.7 72%

Snyder et al.31 1991 38 42 Articular sided (27),

bursal sided (7)

Debridement with and

without SAD

23 81.6%

Abbreviations: TT, transtendon; TD, takedown; NR, not reported; SAD, subacromial decompression; TO, transosseous.
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43 bursal-sided tears, and 27 tears affecting both the

articular and bursal surfaces. Partial articular surface

tears were graded as Ellman IA in 106 cases, IIA in

135, and IIIA in 193. Two studies used the Snyder

classification, describing 10 A1 tears, 20 A2 tears, 29

A3 tears, and 19 A4 tears.20,31 Seventy-five shoulders

with partial articular-sided tears did not have a de-

scription of their tear type. Among the bursal-sided

tears, there were 6 Ellman IB tears, 21 IIB tears, and

0 IIIB tears. On the basis of the Snyder classification,

2 shoulders had B1 partial-thickness tears, 3 had B2

tears, and 10 had B3 tears. One shoulder with an

isolated bursal-sided tear did not have a description of

the tear type. The 27 shoulders with tears present on

both the articular and bursal sides of the rotator cuff

did not have a description of the tear depth but were

considered high grade for our analysis because each

was taken down and repaired.

Arthroscopic treatment methods used in the re-

viewed studies included debridement of the partial-

thickness rotator cuff tear with subacromial decompres-

sion in 4 studies, debridement without decompression in

1 study, debridement with or without subacromial de-

compression in 2 studies, takedown and repair in 3

studies, transtendon repairs of the supraspinatus in 5

studies, and arthroscopic transosseous repair in 1 study.

Outcome measures reported in these studies included an

assessment of postoperative range of motion, strength,

patient satisfaction, follow-up American Shoulder and El-

bow Surgeons (ASES) scores, Constant-Murley scores,

UCLA scores, Simple Shoulder Test scores, Japanese

Orthopaedic Association scores, L’Insalata scores, Ath-

letic Shoulder Outcome Rating scores, Short Form 12

scores, VAS scores, and Neer criteria. Two studies in-

cluded postoperative ultrasound evaluations, one study

reported results on postoperative magnetic resonance

imaging (MRI), and two studies reported percentage

return to athletic activity.

Surgical Techniques

Studies that reported outcomes after debridement of

partial-thickness rotator cuff tear with or without an

associated subacromial decompression all describe a

similar operative technique (Video 1, available at

www.arthroscopyjournal.org). Each author described

assessing the supraspinatus footprint using an ar-

throscopic probe to determine the depth of the partial-

thickness tear (Table 4). Snyder et al.31 describe in-

serting the probe through a lateral subacromial portal

to palpate the tear from the bursal side, confirming its

partial-thickness nature while viewing intra-articu-

larly. After intra-articular debridement, the bursal sur-

face of the rotator cuff was assessed in the subacro-

mial space.

Formal subacromial decompression was performed

in all treated patients in 4 studies, all with a similarly

described operative technique.22,26-28 Snyder et al.31

performed subacromial decompression combined with

debridement in 18 of 31 cases (58%), and Reynolds et

al.30 included anterior acromioplasty in 25 of 82

professional baseball pitchers (30.5%) with partial-

thickness rotator cuff tears. In their series of 62

shoulders with symptomatic partial-thickness rotator

cuff tears, Budoff et al.19 evaluated the results of

debridement without formal subacromial decompres-

sion. However, during the operative procedure, sub-

acromial osteophytes were removed in 27 patients

(43.5%).

Three studies described takedown and repair of

high-grade partial-thickness tears found to be greater

than 50% of the tendon thickness during diagnostic

arthroscopy.23,25,29 In these studies, the high-grade

tears were completed with a shaver and/or a scalpel

and then repaired by use of a single-row technique in

the study by Deutsch,23 and a double-row repair con-

struct in the study by Porat et al.29 (Video 2, available

at www.arthroscopyjournal.org). In the study pub-

lished by Kamath et al.,25 a horizontal mattress repair

using a single suture anchor was used in 37 shoulders,

with the remaining 5 patients having their tear re-

paired with a double-row construct.

Tauber et al.33 reported using an arthroscopic tran-

sosseous repair in 16 patients with partial-thickness

supraspinatus tears, 7 of which were graded as Ellman

TABLE 4. Pearls for Arthroscopic Evaluation of Partial-
Thickness Rotator Cuff Tears

When a partial thickness tear is identified, debridement with the

shaver will help delineate the extent of the tear once the

frayed edges and synovial lining are removed—debride until

normal tendon fibers are identified inserting onto the greater

tuberosity

The size of the tear can be estimated based on the extent of

exposed bone of the greater tuberosity—Nottage’s guidelines

state that every millimeter of exposed bone present represents

a 10% tear of the tendinous insertion29,48

Percutaneously insert the spinal needle into the site of the

partial-thickness tear, typically inserting the needle at the

anterolateral edge of the acromion

Pass a monofilament suture through the spinal needle to help

with localization on the bursal side of the rotator cuff in the

subacromial space

Bursal side evaluation of the rotator cuff at the site of the

marking suture allows for further surgical decision making
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IIA and 9 as Ellman IIIA. A specialized device was

used to pass sutures through the supraspinatus tendon

at the site of the partial-thickness tear, directly at the

border between the intact and debrided tendon tissue.

These sutures were then passed out of the lateral

cortex 1.5 cm distal to the top of the greater tuberosity

and tied in this position.

The remaining 5 studies reported results after ar-

throscopic transtendon repairs for articular-sided partial-

thickness supraspinatus tears20,21,24,32,34 (Table 5).

Each study used percutaneous placement of suture an-

chors through the intact bursal portion of the rotator cuff

into the medial portion of the greater tuberosity (Video 3,

available at www.arthroscopyjournal.org). In 4 of the 5

studies, a single double-loaded suture anchor was used

for the transtendon repair. Ide et al.24 used a single

anchor for tears involving less than 1.5 cm of the

footprint in the anterior-posterior direction and 2 an-

chors for tears involving greater than 1.5 cm. Sutures

are shuttled through the edges of the partial-thickness

tear and then tied in the subacromial space.

Postoperative Rehabilitation

Among the 7 studies using operative debridement

with or without concomitant subacromial decompres-

sion, 6 describe encouraging patients to perform ac-

tive and passive shoulder motion as tolerated in the

immediate postoperative period.19,22,26-28,31 Sling im-

mobilization was specified in 1 study until postoper-

ative pain had subsided,26 whereas 1 study did not use

a postoperative sling for their treated patients.27 After

takedown and repair, patients were typically placed on

a rotator cuff repair rehabilitation protocol. Castricini

et al.21 used a slightly accelerated therapy program

after transtendon repair, taking their patients out of the

abduction shoulder immobilizer for active range of

motion at 3 weeks, with strengthening started at 10

weeks postoperatively. Continuous passive motion

machines were used in the rehabilitation protocol of

Ide et al.24 after transtendon repair.

Surgical Outcomes

Results after the arthroscopic treatment of partial-

thickness rotator cuff tears varied widely in the studies

included for review. The rate of excellent postoperative

outcomes ranged from 28.7% to 93%, with significant

improvements compared with baseline reported in all 12

studies with available preoperative data. Treatment for

partial-thickness rotator cuff tears can be separated into 2

main categories: debridement and repair.

Debridement: Debridement of the partial-thickness

tear was used in 7 studies. Of the 7 studies, 4 used

formal subacromial decompression in all treated pa-

tients. Tears that comprised less than 50% of the

tendon’s thickness and were Ellman grade II or less

were routinely treated with debridement in these stud-

ies. Overall good to excellent results as measured by

validated shoulder-scoring systems were obtained

with this treatment modality (Table 6).22,26-28 Kartus

et al.26 reported that the results obtained with this

treatment modality may not remain in optimal range

over the long term, noting that the Constant score fell

nearly 20 points below that of the contralateral “nor-

mal” shoulder at longer follow-up. Formal subacro-

mial decompression with acromioplasty did not sig-

nificantly affect the overall outcome of patients treated

with debridement because good results were reported

in studies that did not use this adjunct as part of their

treatment protocol (Table 6).19,30,31 Return to high-

level athletic activity was variable when debridement

was used as the surgical intervention, with Reynolds

et al.30 reporting only a 45% rate of return to play at

the same or higher level before the rotator cuff pa-

thology. Budoff et al.19 reported similar findings re-

garding return to play, with 57% of patients being able

to return to preoperative levels of recreational activity,

20% reporting pain with these activities, and 22%

being unable to participate because of persistent

shoulder discomfort. On the basis of the available

data, partial-thickness tears of less than 50% or Ell-

man grade II or less can be successfully treated with

debridement alone. It does not appear, based on the

current evidence, that formal subacromial decompres-

sion leads to superior outcomes when compared with

debridement alone. The ability to return patients to

high-level recreational or sporting activities is less

TABLE 5. Pearls for Arthroscopic Transtendon Repairs
of Partial-Thickness Rotator Cuff Tears

Technique indicated for partial articular surface tears of the

supraspinatus

Precise portal placement is vital for success—typically two 8.25-

mm cannulas are inserted: one in the anterosuperior position

within the rotator interval and one in the lateral position

within the subacromial space

Greater tuberosity preparation is performed with a shaver or an

arthroscopic bur

Try to pass sutures such that a triangular configuration is

created—allowing for re-creation of the normal insertional

footprint

After the arthroscopic knots are tied in the subacromial space,

the arthroscope can be reintroduced into the intra-articular

space to evaluate the repair
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predictable with this method of treatment, and al-

though further study is necessary, the long-term prog-

nosis is suggested to be guarded.

Repair: Similar to debridement, repair of partial-

thickness rotator cuff tears has been shown to be a

reliable method for treatment of this pathology. Posi-

tive outcomes as measured by validated scores and

patient subjective satisfaction surveys are reported for

transtendon, transosseous, and tear-completion meth-

ods for repair, with no significant difference noted

between these surgical techniques (Table 7).23,25,29,33

Four of the five studies on transtendon repair reported

results comparable to the takedown groups; however,

although still showing improvement from preopera-

tive levels, Castagna et al.20 did report a 41% inci-

dence of persistent shoulder pain after transtendon

repair. There are currently no randomized studies

comparing takedown with transtendon repair.

TABLE 6. Clinical Outcomes After Debridement With and Without SAD for Partial-Thickness RTC Tears

Author Treatment Findings Conclusions

Liem et al.27 Debridement with

SAD

Mean ASES score, 37.4 ¡ 86.6

Mean VAS, 7.4 ¡ 2.1

Mean postoperative Constant score, 87.6

Overall outcome graded as good/excellent in 87%

of cases

Good and excellent results can be achieved

midterm to long term by subacromial

decompression and debridement for

partial-thickness tears "50% in size

Reynolds et al.30 Debridement

without SAD

18 pitchers with excellent outcomes, 8 with good

outcomes, 4 with fair outcomes, and 4 with

poor outcomes

76% of patients returned to professional pitching,

with 55% returning to play at same or higher

level

Debridement of partial-thickness RTC tears

allowed a majority of elite overhead

throwing athletes to return to

competitive pitching; however, returning

to their previous level of competition

remains a challenge

Kartus et al.26 Debridement with

SAD

At long-term follow-up, the mean Constant score

was 65 compared with mean of 84 for

contralateral shoulder

Postoperative ultrasound identified progression to

full-thickness tear in 34.6% of patients

Patients whose tear progressed had worse

outcomes than those whose tear remained

stable

Acromioplasty and debridement of partial-

thickness tears does not protect the RTC

from undergoing further degeneration

Park et al.28 Debridement with

SAD

Increase in mean ASES score from 38 at baseline

to 83 at 6 mo, 88 at 1 yr, and 89 at 2 yr of

follow-up

VAS decreased from 6.5 preoperatively to 1 at 2

yr of follow-up

Pain relief and functional recovery were

excellent after debridement and

subacromial decompression

Cordasco et al.22 Debridement with

SAD

Mean L’Insalata score, 90

At time of final follow-up, patients regained 95%

of their contralateral shoulder’s strength

At long-term follow-up, there was no

evidence that clinically relevant or

symptomatic intrinsic RTC pathology

progresses in patients with partial-

thickness tears treated with debridement

and subacromial decompression

Budoff et al.19 Debridement with

and without

SAD

Satisfactory outcome in 87% of cases

Good/excellent postoperative UCLA scores in

86% of cases

57% returned to athletics without symptoms

When Workers’ Compensation cases excluded,

90% satisfactory outcomes

Debridement of RTC with and without

subacromial decompression is an

effective long-term treatment for partial-

thickness tears

Snyder et al.31 Debridement with

and without

SAD

Mean UCLA score, 32

26 of 31 patients classified as having satisfactory

outcome

Good results achieved after debridement

with and without subacromial

decompression

No difference in outcomes between

patients treated with formal subacromial

decompression and those treated with

debridement alone

Abbreviations: SAD, subacromial decompression; RTC, rotator cuff.
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Of the 9 studies in which repair was performed, 6

reserved this treatment for high-grade tears.23-25,29,32,34

Although the available numbers are small, in the stud-

ies where repair was also performed for patients with

Ellman grade II or Snyder A1 and A2 lesions, no

significant difference was noted with respect to post-

operative outcome compared with that seen after treat-

ment for high-grade tears.20,21,33

On the basis of the available data, for higher-grade

partial-thickness tears (!50% of tendon’s thickness)

repair through a transtendon, transosseous, or tear-

completion technique can be successful with high

patient satisfaction and good outcomes reported based

on validated scoring systems. In addition, on the basis

of the current available data, no recommendation can

be made regarding preferred surgical technique for

repair of partial-thickness tears of the rotator cuff.

Postoperative Range of Motion

Of the 16 studies reviewed, 6 reported postoperative

glenohumeral range of motion as an outcome variable

after the treatment of partial-thickness rotator cuff

tear.20,22,23,26,29,32 In their review of results after de-

bridement with acromioplasty, Cordasco et al.22

report no significant loss of motion in scapular-

TABLE 7. Clinical Outcomes After Arthroscopic Repair of Partial-Thickness RTC Tears

Author Treatment Findings Conclusions

Spencer32 Transtendon repair Mean Penn Shoulder Score improved from 74

to 92; 19 of 20 patients returned to

athletics at same level or higher

An all-inside transtendon repair results in

good clinical outcomes with no cases

of postoperative stiffness

Castricini et al.21 Transtendon repair Mean Constant score, 44.4 ¡ 91.6

Excellent outcomes in 93% of cases; 100% of

patients returned to work without difficulty

For high-grade partial-thickness RTC

tears, arthroscopic transtendon repair

reconstitutes the footprint without

damaging the remaining intact fibers,

potentially allowing for a better

recovery

Castagna et al.20 Transtendon repair Mean UCLA score, 14.1 ¡ 32.9 Mean

Constant score, 45.3 ¡ 90.6

Mean Simple Shoulder Test score, 9.8 ¡ 0.8

Mean VAS, 5.7 ¡ 1.3; 41% of patients

continued to report shoulder discomfort

with activity

Arthroscopic transtendon repair is a

reliable procedure resulting in good

outcomes with respect to pain relief

and improved shoulder function

Waibl and

Buess34

Transtendon repair Mean UCLA score, 17.1 ¡ 31.2

Mean VAS, 8.4 ¡ 2.0

Good/excellent results in 86% of patients

91% of patients satisfied with their outcome

Transtendon repair has shown promising

results with the benefit of preserving

the remaining intact tendon fibers

Ide et al.24 Transtendon repair Good/excellent results in 94%

Mean UCLA score, 17.3 ¡ 32.9

Mean Japanese Orthopaedic Association

score, 68.4 ¡ 94.8

Arthroscopic transtendon repair is a safe

and reliable procedure for patients with

high-grade partial-thickness RTC tears

Kamath et al.25 Takedown and repair Mean ASES score, 46.1 ¡ 82.1; 93% of

patients reported satisfaction with their

clinical outcome and 93% returned to their

previous occupation

Arthroscopic repair of high-grade partial-

thickness RTC tears results in a high

rate of tendon healing

Porat et al.29 Takedown and repair Mean UCLA score, 17.25 ¡ 31.45

Good/excellent results in 83.3% of patients

Completion of high-grade partial-

thickness RTC tears followed by repair

results in clinical improvement

Deutsch23 Takedown and repair Mean ASES score, 42 ¡ 93 (73.2% of

patients with ASES score !90)

Mean VAS, 6.5 ¡ 0.8; 100% of patients

reported improvements in ADLs

Patient satisfaction, 3 ¡ 9.2

Clinical results support the takedown and

repair of partial-thickness RTC tears

!50% of the tendon thickness

Tauber et al.33 Transosseous repair Mean UCLA score, 15.8 ¡ 32.8

Mean VAS, 7.9 ¡ 1.2; 15 of 16 patients

satisfied with their clinical outcome

Preliminary results of the transosseous

technique are convincing, with

significant pain relief and functional

improvement

Abbreviations: RTC, rotator cuff; ADLs, activities of daily living.
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plane elevation, external rotation, or internal rota-

tion, although no specific preoperative or postoper-

ative data are presented. Of the remaining 5 studies,

3 reported improvements in glenohumeral range of

motion after treatment,20,23,29 with all 5 reporting no

significant difference in postoperative range of mo-

tion compared with the contralateral side at the time

of final follow-up.20,23,26,29,32

Postoperative Imaging

Four studies used postoperative imaging to evaluate

the status of the rotator cuff after treatment.21,25-27 Of

the 4 studies, 3 used ultrasound, whereas that of Cas-

tricini et al.21 used MRI. Kartus et al.26 reported that

after arthroscopic debridement and acromioplasty, 9

of 26 patients had ultrasound evidence of progression

of their partial-thickness tear to a full-thickness tear,

for a tear-completion rate of 34.6%. The mean Con-

stant score for those patients whose tear progressed

was lower than that seen in patients whose tear re-

mained stable (48 v 65); however, this difference was

not found to be statistically significant. In the study of

takedown and repair of Kamath et al.,25 5 of 42

shoulders (11.9%) had ultrasound evidence of retear at

a mean of 6 months after the procedure. Patients with

recurrent tears in this study tended to be older than

those whose tears had healed postoperatively (62.8

years v 51.8 years) and had lower postoperative ASES

scores and higher VAS pain scores, although these

differences were not found to be significant. Liem et

al.27 reported better outcomes, with only 3 of their 46

patients (6.5%) having progression of their tear pres-

ent on ultrasound evaluation after debridement and

subacromial decompression. In the review of Castricini

et al., follow-up MRI of the results after arthroscopic

transtendon repair showed no evidence of retear in any of

their 33 patients.

Effect of Partial-Thickness Rotator Cuff Tear

Size on Surgical Outcome

In 8 of the 16 studies, patients with partial-thickness

rotator cuff tears of varying depth were treated and

included for analysis.19-22,27,30,31,33 Of the 8 studies, 5

compared surgical outcomes between tears of differ-

ent grades, with 4 of the 5 reporting no significant

difference in results.19,22,27,31,33 Budoff et al.47 found

that after debridement without formal acromioplasty,

patients with grade II partial-thickness tears had sig-

nificantly better outcomes than those treated for grade

III tears. Good to excellent results were reported in

86% of cases with tears less than 50% in size com-

pared with 54% in those found to be greater than 50%.

Patients with Ellman grade I and II tears were treated

in the reviews of debridement and subacromial de-

compression of partial-thickness lesions of Cordasco

et al.22 and Liem et al.,27 with no difference noted in

postoperative VAS pain scores, ASES scores, or

L’Insalata scores. Postoperative UCLA scores for pa-

tients with Snyder A1 tears, A2 tears, and A3 tears

treated with debridement with or without subacromial

decompression were not significantly different in the

study of 31 patients of Snyder et al.31 (means of 30, 33

and 32, respectively). Similarly, no difference in post-

operative clinical outcome was reported between pa-

tients with grade II and grade III tears treated with

transosseous arthroscopic repair in the review of 16

patients by Tauber et al.33 Castagna et al.20 reported

that among their 22 patients with residual pain after

transtendon repair of Snyder A2, A3 and A4 tears, the

best predictor of postoperative symptoms was the

amount of tendon retraction present before treatment.

Among the patients with activity-related pain, a mean

12.7 mm of retraction was present compared with 5.7

mm of retraction in those without symptoms after

repair.

Articular-Sided Versus Bursal-Sided Lesions

Of the 16 studies reviewed, 6 included patients with

partial-thickness tears affecting either the articular or

bursal surface of the rotator cuff, or both.19,22,25,26,28,31

Four studies compared the postoperative outcomes

between articular- and bursal-sided lesions: two found

no significant difference, one reported better outcomes

for bursal-sided lesions, and one found a significantly

higher failure rate among bursal-sided lesions. In the

review of Kartus et al.,26 the mean postoperative Con-

stant score for patients with bursal-sided tears was

61.5 after debridement and acromioplasty; although

lower than the mean of 72 for those with articular-

sided lesions, this was not statistically significant.

Park et al.28 reported that after debridement and sub-

acromial decompression, a significantly greater reduc-

tion in pain was noted at the 6-month time point

among patients with bursal-sided tears compared with

those with articular-sided tears; however, this differ-

ence was not present at 1 or 2 years of follow-up.

Similarly, a significantly larger increase in ASES

score was seen at 6 months in patients whose bursal-

sided tears were treated compared with patients with

articular-sided lesions, but this difference was not

present at later follow-up time points. At final follow-

up, 83% of patients with articular-sided tears reported
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satisfactory outcomes compared with 92% of patients

with bursal-sided tears. Poorer outcomes with a sig-

nificantly greater failure rate among patients with bur-

sal-sided partial-thickness tears treated with debride-

ment and acromioplasty was reported by Cordasco et

al.22 Treatment failure, defined as a L’Insalata score of

less than 70, was seen in 29% of patients with bursal-

sided tears (4 of 14 shoulders) compared with 3% of

patients with articular-sided lesions (2 of 63 shoul-

ders). Among the 42 shoulders treated with takedown

and repair in the study of Kamath et al.,25 33 had

articular-sided tears and 9 had bursal-sided tears. Al-

though no significant difference was noted in mean

postoperative ASES score and VAS pain score (81.3 v
85.2 and 2.8 v 2.5, respectively), treatment failure in

the form of retear was noted in 22.2% of bursal-sided

lesions compared with 9.1% of articular-sided tears.

Although the available data regarding the location

of partial-thickness rotator cuff tears are variable, it

appears that bursal-sided lesions fare worse than those

on the articular side. Although further study is war-

ranted, current evidence suggests that patients with

bursal-sided partial-thickness tears have a guarded

prognosis and should be counseled by the treating

surgeon accordingly.

Postoperative Complications

Complications after the arthroscopic treatment of

partial-thickness rotator cuff tears were rare. Exclud-

ing tear progression as a complication, 12 of the 16

studies reviewed reported no intraoperative or postop-

erative complications. The remaining 4 studies re-

ported an incidence of postoperative complications

ranging from 2.5% to 11.9%.19,25,29,31 Of the 9 com-

plications described, postoperative stiffness accounted

for 6 cases; 2 required manipulation under anesthesia,

3 were treated with arthroscopic lysis of adhesions/

capsular release, and 1 improved after corticosteroid

injection. The remaining complications were persis-

tent symptoms due to acromioclavicular joint pathol-

ogy in 1 case, subcoracoid impingement in 1 case, and

symptomatic scapulothoracic bursitis in 1 case, all of

which required reoperation.

Workers’ Compensation Cases

Workers’ Compensation patients were included in

the patient populations of 3 studies, with only 1 spe-

cifically reporting surgical outcomes for this patient

subset.19,23,29 Budoff et al.19 reported that the presence

of Workers’ Compensation claims had a statistically

significant correlation with inferior results for postop-

erative UCLA scores after debridement without for-

mal subacromial decompression. Among the 5 pa-

tients with outstanding claims, 3 required reoperation

for persistent symptoms, for a 60% failure rate.

Potential Study Biases

Although this review included all clinical studies

reporting on outcomes after the arthroscopic treatment

of partial-thickness rotator cuff tears, the techniques

used varied, creating the potential for performance

bias. In addition, concomitant surgical procedures sep-

arate from those aimed at the partial-thickness lesions

were performed in patients in 6 of the 16 studies

reviewed.19,20,23,25,30,31 In these 6 studies, concomitant

procedures including superior labral debridement or

repair, distal clavicle excision, capsular release, and/or

capsulorrhaphy were performed in 6.5% to 96% of

study patients. The potential for impact of these

additional procedures on the outcome after partial-

thickness rotator cuff treatment needs to be acknowl-

edged.

With a range of patient follow-up from 41.5% to

100%, the potential for selection bias is present in this

systematic review. However, we believe that 14 of the

16 studies having greater than 75% patient follow-up,

7 having greater than 90% follow-up, and an overall

mean of 86% follow-up limit this possibility to as

great an extent as possible.

DISCUSSION

Clinically, partial-thickness tears of the rotator cuff

present with pain and decreased shoulder function,

with most patients reporting symptoms during over-

head activities and pain at night. They are potentially

more painful than full-thickness tears, possibly be-

cause of the nonphysiologic tension created within the

remaining intact rotator cuff fibers. Biomechanical

studies have shown that once a partial-thickness lesion

of the rotator cuff occurs, strain patterns in the sur-

rounding cuff are altered, predisposing the tear to prop-

agation and/or completion. Natural history studies have

supported these biomechanical theories, indicating that

because of altered tension distribution and a limited

potential for spontaneous healing, partial-thickness ro-

tator cuff tears will progress over time. When initial

conservative treatment comprising rest, activity mod-

ification, nonsteroidal anti-inflammatory medications,

and corticosteroid injections fails to improve symp-

toms, operative intervention is indicated. A number of

different surgical approaches to partial-thickness rota-
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tor cuff tears have been reported on in the orthopaedic

literature, with considerable variation in outcomes. Al-

though the current theory is to debride partial-thickness

tears comprising less than 50% of the tendon thickness

and to repair high-grade tears greater than 50%, the

data to support any particular management approach

are variable and limited.

In this qualitative systematic review, we identified

16 clinical studies investigating the arthroscopic treat-

ment of partial-thickness rotator cuff tears with 4 main

surgical techniques: debridement with or without sub-

acromial decompression, arthroscopic transosseous

repair, takedown and repair, and transtendon repair.

Studies selected for review included those that treated

partial-thickness rotator cuff tears affecting either the

articular or bursal surface using validated outcome

scoring systems and reported on at least 10 patients

with a minimum of 12 months of follow-up. Overall,

there were data available on 657 patients with 587

articular-sided tears, 43 bursal-sided tears, and 27

tears affecting both the articular and bursal surfaces.

Results after the arthroscopic treatment of partial-

thickness rotator cuff tears varied widely among the

16 studies reviewed. Excellent postoperative out-

comes were reported in 28.7% to 93% of patients

treated. In all 12 studies with available preoperative

baseline data, treatment resulted in significant im-

provement in shoulder symptoms and function. Al-

though the use of different outcome scoring systems

makes direct comparison of the various treatment ap-

proaches difficult, the data support the operative repair

of high-grade partial-thickness tears. Arthroscopic trans-

tendon repairs, takedown and repair, and transosseous

repairs all appear to be effective operative techniques,

with the rate of good to excellent results ranging from

86% to 94.1%. As shown in the use of postoperative

FIGURE 2. Treatment algo-
rithm based on current evi-
dence in orthopaedic surgery
literature. What can be sup-
ported by the data available is
that, in general, tears that in-
volved less than 50% of the
tendon can be treated with
good results by debridement of
the tendon with or without a
formal acromioplasty. When
the tear is greater than 50%,
surgical intervention focusing
on repair has been successful.
There is no evidence to suggest
that tear completion and repair
is superior or inferior to tran-
stendon repair of these lesions
because both methods have
been shown to result in favor-
able outcomes. (RTC, rotator
cuff.)
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MRI by Castricini et al.,21 tear progression was pre-

vented after arthroscopic transtendon repair at 33

months of follow-up.

For tears of less than 50% of the tendon’s thickness,

successful results after debridement with or without

subacromial decompression have also been shown in

published studies. There appears to be a slight advan-

tage to performing a concomitant acromioplasty for

grade I and II partial-thickness tears, with studies

using debridement only reporting a lower percentage

of good/excellent results and a relatively low return to

recreational and elite athletic activity. No comparative

studies are available, however. In addition, in the

studies that used postoperative imaging as part of their

outcome assessment, debridement with acromioplasty

was associated with a 6.5% to 34.6% incidence of

progression to full-thickness tears after treatment. Fur-

thermore, patients whose lesion progressed were

shown to have poorer outcomes than those without

tear completion.

The majority of studies describing glenohumeral

range-of-motion parameters as part of their outcome

assessment showed significant improvement after ar-

throscopic management. Five studies reported no sig-

nificant difference between the operative shoulder and

the contralateral side after debridement or repair of the

partial-thickness lesion.

Unfortunately, none of the 16 studies reviewed

analyzed the effect the exact location of the partial-

thickness rotator cuff tear had on the surgical re-

sults. Observational studies have shown that partial-

thickness tears typically occur in 2 varieties, with

older patients having tears at the supraspinatus inser-

tion on the greater tuberosity, anterior to that seen in

younger, overhead athletes, whose tears tend to occur

near the supraspinatus-infraspinatus interval. On the

basis of biomechanical models, we would anticipate

different strain patterns affecting both debrided and

repaired tears at these sites, potentially impacting

treatment outcomes. In addition, secondary factors

such as SLAP lesion, posterior capsular tightness, or

anterior laxity may play a role in the pathogenesis of

partial-thickness tears and were not adequately eval-

uated by the current studies.

Although potential limitations of a systematic re-

view of Level IV studies exist because of variation in

patient population and tear types treated and the use of

variable surgical techniques and different outcome

scoring systems, we believe that useful information

can be obtained through this type of analysis (Fig 2).

However, it is noted that the overall quality of studies

on this subject is limited, and further work to deter-

mine appropriate treatment strategies is required. In

summary, this systematic review of 16 clinical studies

showed that significant variation is present in the

results obtained after the arthroscopic management of

partial-thickness rotator cuff tears. Although all treat-

ment methods resulted in significant improvement in

symptoms and shoulder function, continued study is

required in an effort to determine the optimal man-

agement algorithm for this common orthopaedic

pathologic lesion.

CONCLUSIONS

There is currently no high-level evidence to support

a specific treatment algorithm for partial-thickness

rotator cuff pathology. This is because of a large

variation in the literature of how this pathology is

treated surgically. What can be supported by the data

available is that, in general, tears that involve less than

50% of the tendon can be treated with good results by

debridement of the tendon with or without a formal

acromioplasty. When the tear is greater than 50%,

surgical intervention focusing on repair has been suc-

cessful. There is no evidence to suggest that tear

completion and repair is superior or inferior to tran-

stendon repair of these lesions because both methods

have been shown to result in favorable outcomes.
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