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Background: Latissimus dorsi tendon transfer (LDTT) is increasingly performed with arthroscopic assistance, requiring an open
axillary incision, which could increase risks of infection, hematoma, and lymphoedema. Technological advancements now enable
LDTT to be fully arthroscopic, but its benefits and safety have not yet been confirmed.

Purpose: To compare the clinical outcomes and complication rates of arthroscopic-assisted versus full-arthroscopic LDTT for
irreparable posterosuperior massive rotator cuff tears in shoulders with no surgical antecedents.

Study Design: Cohort study; Level of evidence, 3.

Methods: The study included 90 patients who had undergone LDTT over 4 consecutive years by the same surgeon and did not
have prior surgery. During the first 2 study years, all procedures were arthroscopically assisted (n = 52), while during the last
2 years, all procedures were fully arthroscopic (n = 38). Procedure duration and all complications were recorded, as well as clinical
scores and range of motion at minimum 24-month follow-up. To enable direct comparison between the techniques, propensity
score matching was used to obtain 2 groups with equivalent age, sex, and follow-up.

Results: From the initial cohort of 52 patients who underwent arthroscopic-assisted LDTT, 8 had complications (15.4%), of which 3
(5.7%) required conversion to reverse shoulder arthroplasty and 2 (3.8%) required drainage or lavage. From the initial cohort of 38
patients who had full-arthroscopic LDTT, 5 had complications (13.2%), of which 2 (5.2%) required conversion to reverse shoulder
arthroplasty but no patients (0%) required other procedures. Propensity score matching resulted in 2 groups, each comprising 31
patients, with similar outcomes in terms of clinical scores and range of motion. The procedure time was about 18 minutes shorter
for full-arthroscopic LDTT, which had different complications (2 axillary nerve pareses) as compared with arthroscopic-assisted
LDTT (1 hematoma and 2 infections).

Conclusion: Equivalent outcomes at minimum 24-month follow-up were found for arthroscopic-assisted and full-arthroscopic
LDTT in terms of complications rates (15.4% and 13.2%, respectively), conversion to reverse shoulder arthroplasty (5.7% and
5.2%), clinical scores, and range of motion.

Keywords: latissimus dorsi tendon transfer; massive rotator cuff tear; arthroscopically assisted; all-arthroscopic; complications;
scores; operation time

Management of irreparable massive rotator cuff tears
(mRCTs) is often challenging, as nonoperative treatments
provide little or no improvement in the long term, while
surgical treatments are technically demanding and associ-
ated with risks of complications and inadequate recovery.
Posterior latissimus dorsi tendon transfer (LDTT) has
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demonstrated satisfactory outcomes to treat posterosupe-
rior mRCTs regardless of patient age.!51820

At present, LDTT is sometimes performed with arthro-
scopic assistance,''*?? which requires an open axillary
incision, increasing risks of infection, hematoma, delayed
skin healing, and lymphoedema.!® Technological
advancements now render LDTT feasible using full-
arthroscopic techniques,® although their benefits over
arthroscopic-assisted techniques have not yet been inves-
tigated. While full-arthroscopic LDTT might be more
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technically demanding, it could improve healing and
reduce complications as compared with arthroscopic-
assisted LDTT.

The purpose of the present study was to compare clinical
outcomes and complication rates of arthroscopic-assisted
versus full-arthroscopic LDTT for the treatment of irrepa-
rable posterosuperior mRCTs in shoulders that had no
prior surgery. The hypothesis was that at a minimum
follow-up of 24 months, full-arthroscopic LDTT would grant
equivalent or better outcomes with fewer complications
than arthroscopic-assisted LDTT.

METHODS

The study protocol received ethics committee approval,
and all patients provided informed consent for the use of
their data and images for research and publishing pur-
poses. We retrieved the records of a consecutive series of
165 patients who underwent LDTT for irreparable mRCTs
by the same senior surgeon (J.K.) between 2016 and 2019.
A total of 75 patients had undergone previous shoulder
surgery, leaving 90 patients who had no surgical antece-
dents. All procedures performed in 2016 to 2017 were
arthroscopically assisted (n = 52), while all procedures
performed in 2018 to 2019 were fully arthroscopic (n =
38). The senior surgeon had performed 59 arthroscopic-
assisted LDTT procedures in 2014 to 2015 and was expe-
rienced with the procedure at the start of the inclusion
period; therefore, there were no learning curve effects
regarding the arthroscopic-assisted technique while there
may have been for the full-arthroscopic technique.

Indications and Contraindications

The indications for LDTT were as follows: a massive irrep-
arable tear of the posterosuperior rotator cuff with fatty
infiltration grade >3 in at least 2 muscles, >2 tendons
retracted to the glenoid, and persistent pain after failed
nonoperative treatment. The contraindications were as fol-
lows: concomitant irreparable tear of the subscapularis,
cuff tear arthropathy with glenohumeral arthritis
(Hamada grade >4), complete and permanent axillary
nerve palsy, shoulder pseudoparalysis (active forward ele-
vation <45° despite 3 months of physiotherapy),* or shoul-
der stiffness (limitation of passive movements in forward
elevation, external rotation, and internal rotation despite 3
months of physiotherapy).1®
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Figure 1. Arthroscopic-assisted latissimus dorsi tendon
transfer was performed in the lateral decubitus position. A
5-cm incision was made along the anterior (axillary) border
of the scapula.

Preoperative Assessment

Before surgery, we collected demographic data, and all
patients underwent radiographic evaluation to assess the
subacromial space and grade of glenohumeral arthritis
according to the Hamada classification'? on standard ante-
roposterior radiographs. All patients also underwent pre-
operative magnetic resonance imaging to assess tear
pattern,® tendon retraction, and fatty infiltration according
to Goutallier et al® in each rotator cuff muscle. Finally, an
independent observer (S.M.) collected range-of-motion
data, including active forward elevation, abduction, and
external rotation (elbow at the side and at 90° of abduction),
as well as the Constant score.®

Surgical Treatment

Arthroscopic-assisted LDTT was performed in the lateral
decubitus position under general anesthesia and an inter-
scalene nerve block. A 5-cm incision was made along the
anterior (axillary) border of the scapula (Figure 1). The
latissimus dorsi was separated from the teres major, and
its neurovascular bundle was identified. Once the muscle
belly was released from its surrounding structures, the apo-
neurotic band leading to the latissimus dorsi tendon was
identified and followed until its humeral insertion. The
latissimus dorsi tendon was then cut on its axillary attach-
ments and detached from the humerus. The tendon was left
flat and harvested using two No. 2 nonresorbable sutures
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Figure 2. Full-arthroscopic latissimus dorsi tendon transfer. (A) Eight portals, represented in the figure by crosses, were created.
The dashed line is the continuation of the line to help position the portals. Solid lines, acromion; oval lines, coracoid process. (B)
Posterior view of the shoulder. Soft tissues were released medial to the long head of the triceps to access the triangular space
(delimited by the long head of the triceps laterally, the teres minor superiorly, and the latissimus dorsi/teres major distally). (C)
Anterior view of the shoulder. The scope was placed in an anterolateral portal, following the long head of the biceps tendon to reach
the lateral edge of the conjoint tendon and the upper border of the pectoralis major, which was partially released to facilitate

exposure to the latissimus dorsi tendon.

(Vims). The long head of the triceps was identified, and the
dissection was pursued under the posterior deltoid toward
the subacromial space to prepare the most direct route for
the transfer. Arthroscopic debridement of the subacromial
space was performed (without acromioplasty to prevent
superior escape of the humeral head) with tenotomy of the
biceps, if present.® Adjuvant subscapularis repair was per-
formed in shoulders with Collin type C tears. The free
sutures of the flat latissimus dorsi tendon were retrieved
arthroscopically and fixed onto the junction between the
footprints of the supraspinatus and infraspinatus using 2
knotless anchors (Versalok; DePuy Mitek), which could also
tighten the posterior cuff remnants.

Full-arthroscopic LDTT was performed under general
anesthesia in the beach-chair position with the arm in a
pneumatic holder (Spider; Smith & Nephew) without axil-
lary portals (Figure 2A). Arthroscopic debridement of the
subacromial space was performed (without acromioplasty
to prevent superior escape of the humeral head) with tenot-
omy of the biceps, if present.? Adjuvant subscapularis
repair was performed in shoulders with Collin type C tears.
Dissection of the posterior space was performed using an
extra-large radiofrequency probe (Turbo XL 90°; Smith &
Nephew) after identification of the scapular spine. Further
dissection was performed in an inferomedial direction
between the distal deltoid aponeurosis and the remnants
of infraspinatus and teres minor. The vertical fibers of the
long head of the triceps were visualized to prevent any
injury to the axillary nerve crossing through the quadrilat-
eral space (lateral to the long head of the triceps).

Next, soft tissues were released medial to the long head
of the triceps to access the triangular space (delimited by
the long head of the triceps laterally, the teres minor supe-
riorly, and the latissimus dorsi/teres major distally)
(Figure 2B). The scope was switched to an anterolateral
portal (Figure 2C), following the long head of the biceps

Figure 3. Posterior view of the shoulder. The “double trans-
fer” of the latissimus dorsi and teres major was fixed onto the
junction between the footprints of the supraspinatus and
infraspinatus using 2 knotless anchors.

tendon to reach the lateral edge of the conjoint tendon and
the upper border of the pectoralis major, which was par-
tially released to facilitate exposure. The “3 sisters” (termi-
nal branches of the circumflex vessels) were identified,
marking the inferior border of the subscapularis tendon
and the upper border of the latissimus dorsi tendon. The
dissection followed the upper edge and anterior surface of
the latissimus dorsi. The teres major is located posterior to
the latissimus dorsi, with several anatomic connections.
Great care was taken to prevent any injury to the axillary
nerve, the circumflex vessels, and the radial nerve that
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crosses the superficial surface of the latissimus dorsi, 3 to 4
cm medial to its humeral insertion.

Two “triple Krakow” sutures were made 3 cm along the
common insertion of the latissimus dorsi and teres major
tendons, which were then detached to perform a “double
transfer” through the triangular space toward the back of
the humeral head. Reattachment of the latissimus dorsi
and teres major double transfer was achieved using the
same anchors at the same locations as the arthroscopic-
assisted technique (Figure 3).

Postoperative Rehabilitation

All patients were immobilized using a 30° abduction pillow
in neutral rotation for 4 weeks, and self-assisted passive
exercises in the supine position were started immediately.
At 4 weeks, the goal was to restore passive flexion, and
gentle aquatic therapy was recommended. After 3 months,
strengthening exercises were started.

Outcomes Assessment

Operative time was recorded, and after surgery, all compli-
cations were noted, specifying ruptures and whether patients
required conversion to reverse shoulder arthroplasty (RSA).
At a minimum follow-up of 24 months, 2 independent obser-
vers recorded the range of motion (active forward elevation,
abduction, and external rotation [elbow at the side and at 90°
of abduction]) as well as clinical scores, including the Con-
stant score,® the Subjective Shoulder Value,® Simple Shoul-
der Test,?! the Activities of Daily Living Requiring Active
External Rotation score,? American Shoulder and Elbow
Surgeons scores,'® and pain on visual analog scale.

Statistical Analysis

A sample size calculation indicated that 28 patients per
group were needed to determine a significant minimal clin-
ically important difference in Constant score of 10.4 points
between the groups,'” assuming an equal standard devia-
tion of 13.3 and a statistical power of 0.80.

Descriptive statistics was used to summarize the demo-
graphic data, clinical scores, and radiographic measure-
ments. For categorical variables, comparisons between
groups were performed using the Fisher test or chi-
square test for binary and nonbinary variables, respec-
tively. Normality of continuous variables was assessed
through Shapiro-Wilk tests. For continuous variables, com-
parisons between groups were performed using Wilcoxon
signed rank tests, as none of the variables were normally
distributed. To enable comparison of outcomes of
arthroscopic-assisted versus full-arthroscopic LDTT, pro-
pensity scores were estimated for each patient using a logis-
tic regression model to obtain 2 similar groups in terms of
age, sex, and follow-up. A 1:1 nearest-neighbor algorithm
with a caliper of 1.1 was applied to match patients using
their corresponding propensity scores. Statistical analyses
were conducted using R Version 4.1 (R Foundation for Sta-
tistical Computing). P values <.05 were considered statis-
tically significant.
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Figure 4. Patient enroliment and matching. LDTT, latissimus
dorsi tendon transfer; mRCT, massive rotator cuff tear.

RESULTS

From the initial cohort of 52 patients who had arthroscopic-
assisted LDTT, 3 were lost to follow-up and 2 died for rea-
sons unrelated to shoulder surgery, leaving 47 patients in
the final cohort. From the initial cohort of 38 patients who
had full-arthroscopic LDTT, 1 was lost to follow-up and 2
died for reasons unrelated to shoulder surgery, leaving 35
patients for analysis. Propensity score matching led to the
inclusion of 31 patients in each group (Figure 4).

Complications After Arthroscopic-Assisted LDTT

Of the 52 patients who underwent arthroscopic-assisted
LDTT, 8 (15.4%) had complications:

Patient 1: axillary hematoma that required drainage at
23 days

Patient 2: infection (Finegoldia magna) that required
lavage at 23 days, followed by septic arthritis (Hamada
4) that required conversion to RSA at 7 months

Patient 3: traumatic latissimus dorsi rupture at 31 days,
treated nonoperatively

Patient 4: infection (Propionibacterium acnes and Staphy-
lococcus lugdunensis) that required lavage at 85 days

Patient 5: atraumatic latissimus dorsi rupture at 42 days,
treated nonoperatively

Patient 6: asymptomatic granuloma of the greater tuberos-
ity at 95 days, not treated

Patient 7: progression of glenohumeral arthritis (Hamada
4) at 97 days, scheduled for conversion to RSA

Patient 8: persistent pain and inadequate function since 5
years, recommended conversion to RSA
Of the 8 patients, 3 required conversion to RSA (5.7%),

and 2 required drainage or lavage (3.8%).
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TABLE 1
Characteristics of the Matched Cohorts®

Latissimus Dorsi Tendon Transfer

Full Arthroscopic
(n =31 P

Arthroscopic Assisted
(n=31)

Age at index 63.8 = 8.29 (53.0-79.8) 66.0 £ 7.70 (50.2-80.7) .290

surgery, y
Sex .605
Male 20 (65) 17 (55)
Female 11 (35) 14 (45)
Smoker 3 (10) 4 (13) .688
Dominant 21 (68) 24 (77) .393
arm
Type of work 798
Manual 18 (58) 17 (55)
Sedentary 13 (42) 14 (45)
labor
Symptom 18 £ 15.2 (1-60) 26 + 24.1 (4-120) .200
duration,
mo
Follow-up, 41 £ 13.9 (24-66) 36 + 8.3 (24-49) .320
mo

“Data are reported as mean + SD (range) or No. (%) of patients.

Complications After Full-Arthroscopic LDTT

Complications were seen in 5 (13.2%) of the 38 patients
after full-arthroscopic LDTT:

Patient 1: axillary nerve paresis immediately after surgery,
resolved without treatment

Patient 2: axillary nerve paresis immediately after surgery
that led to hypotrophy of the anterior deltoid at 3
months, not treated; electromyography showed axillary
nerve denervation that was in the recovery phase, and
deltoid function recovered fully after 3 months.

Patient 3: asymptomatic anchor migration seen on radio-
graphs at 30 days, not treated

Patient 4: retear of the subscapularis tendon at 3 months in
a shoulder with Collin type C tear, which required con-
version to RSA at 18 months owing to progression of
glenohumeral arthritis (Hamada grade 4)

Patient 5: persistent pain and inadequate function for 4
years, recommended conversion to RSA
Two patients (5.2%) required conversion to RSA, but no

patients required other procedures. Axillary nerve pare-

sis in patients 1 and 2 was observed in shoulders operated

toward the beginning of the inclusion period of full-

arthroscopic LDTT (during the first 5 months) and

occurred owing to transfer of the latissimus dorsi through

the quadrilateral space (lateral from the long head of the

triceps next to the axillary nerve) instead of the triangu-

lar space (medial from the long head of the triceps where

there is no nerve). Nonetheless, both these pareses were

transitory and resolved without treatment.
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TABLE 2
Comparison of Preoperative Radiologic Characteristics
Between the Matched Cohorts®

Latissimus Dorsi Tendon
Transfer

Arthroscopic Full

Assisted  Arthroscopic P°
Preoperative fatty infiltration

Supraspinatus
Grade 2 16 (52) 15 (48) 799
Grade 3 15 (48) 16 (52)

Infraspinatus .599
Grade 2 1(3) 0 (0)

Grade 3 10 (32) 10 (32)
Grade 4 20 (65) 21 (68)

Subscapularis .535
Grade 0 14 (45) 18 (58)

Grade 1 9 (29) 8 (26)
Grade 2 8 (26) 5 (16)
Retraction

Supraspinatus
Grade 2 1(3) 0(0) .313
Grade 3 30 (97) 31 (100)

Infraspinatus
Grade 3 31 (100) 31 (100) >.999

Subscapularis .535
Grade 0 14 (45) 17 (55)

Grade 1 9 (29) 8 (26)
Grade 2 8 (26) 5(16)

Teres minor .020
Functional muscle 29 (94) 22 (71)
Nonfunctional muscle 2 (6) 9 (29)

Hamada tear classification .644

Grade 0 0(0) 1(3)

Grade 1 10 (32) 9 (29)

Grade 2 18 (58) 16 (52)

Grade 3 3 (10) 5(16)

Collin tear classification 726

Type C 8 (26) 6 (19)

Type D 22 (71) 23 (74)

Type E 1(3) 2 (6)

“Data are reported as No. (%) of patients.
®Bold P value indicates statistically significant difference
between groups (P < .05).

Comparison Between Matched Cohorts

Propensity score matching resulted in 2 groups with com-
parable patient demographics and follow-up times (Table 1).
Results of the comparison of preoperative radiologic char-
acteristics between groups is shown in Table 2. The full-
arthroscopic group had a significantly higher rate of non-
functional teres minor as compared with the arthroscopic-
assisted group (P = .02).

The operative time was shorter by a mean 18 minutes (P
= .001) during the full-arthroscopic LDTT (22 procedures
lasted <90 minutes) versus arthroscopic-assisted LDTT (10
procedures lasted <90 minutes) (Table 3).
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Range of Motion and Clinical Scores

Despite propensity score matching, patients who under-
went full-arthroscopic LDTT had significantly worse preop-
erative active forward elevation (P < .001) and activity
component of the Constant score (P = .047) as compared
with patients who underwent arthroscopic-assisted LDTT
(Tables 4 and 5). There were no significant differences
between the groups in terms of postoperative range of
motion or clinical scores.

DISCUSSION

The most important finding of this study was that, for the
treatment of irreparable posterosuperior mRCTs in
shoulders that had no surgical antecedents, arthroscopic-
assisted and full-arthroscopic LDTT resulted in similar
range of motion, clinical scores, and subacromial space at
a minimum follow-up of 24 months. Furthermore, the

TABLE 3
Comparison of Intraoperative Data®

Latissimus Dorsi Tendon Transfer

Arthroscopic Full
Assisted Arthroscopic Pb
Operation time, min ~ 101.1 + 19.96 83.3 +13.98 .001
(70.0-151.0) (60.0-115.0)
SSC repaired >.999
No 23 (74) 24 (77)
Yes 8 (26) 7(23)

“Data are reported as mean + SD (range) or No. (%) of patients.
SSC, subscapularis.

®Bold P value indicates statistically significant difference
between groups (P < .05).
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operative time for full-arthroscopic LDTT was shorter by
a mean 18 minutes, but the groups had similar rates of
overall complications (15.4% and 13.2%) and conversion to
RSA (5.7% and 5.2%); however, arthroscopic-assisted LDTT
required drainage or lavage in some cases (3.8%), while full-
arthroscopic LDTT did not require other procedures (0%).
Further analysis revealed different types of complications
for arthroscopic-assisted LDTT (1 hematoma and 2 infec-
tions) versus full-arthroscopic LDTT (2 axillary nerve pare-
ses). The clinical relevance of these findings is that, while
full-arthroscopic LDTT seems safe and effective for the
treatment of irreparable posterosuperior mRCTs with the
potential to reduce surgical time, hematoma, and infec-
tions, surgeons should be aware of the risks of nerve paresis
related to the approach and portals used.
Full-arthroscopic LDTT is a technically demanding
shoulder procedure and has a steep learning curve. Per-
forming full-arthroscopic LDTT instead of arthroscopic-
assisted LDTT does offer benefits, as it is less invasive with
reduced latissimus dorsi tendon donor-site morbidity,”
which could improve recovery. Moreover, in the present
study, the procedure time was on average 18 minutes
shorter using full-arthroscopic LDTT (71% performed in
<90 minutes) when compared with arthroscopic-assisted
LDTT (32% performed in <90 minutes). While the clinical
relevance of shortening an arthroscopic procedure by 18
minutes may not be clear, numerous studies have indicated
that procedures exceeding 90 minutes are significantly
associated with greater risks of complications, such as sur-
gical site infection, pulmonary embolism, and overnight
hospital stay.''2 because full-arthroscopic LDTT does not
require opening and closing deep skin incisions. Full-
arthroscopic LDTT might also be faster because performing
a double transfer of the teres major and latissimus dorsi
requires less excision than isolated transfer of the latissi-
mus dorsi. Moreover, this double transfer is stronger than
an isolated transfer and may therefore improve the clinical

TABLE 4
Pre- and Postoperative Range of Motion

Latissimus Dorsi Tendon Transfer, Mean + SD (Range)

Arthroscopic Assisted

Active forward elevation, deg

Preoperative 136 + 29.0 (30-180)

Postoperative 163 £ 26.5 (30-180)

Net change 21 + 34.8 (120-90)
Abduction, deg

Preoperative 98 + 41.5 (10-180)

Postoperative 143 £ 29.5 (30-180)

Net change 41 + 39.7 (70-120)

External rotation, deg
Elbow at the side

Preoperative 21 + 16.3 (40-45)

Postoperative 38 £ 13.4 (0-45)

Net change 16 + 16.7 (30-45)
Elbow at 90° of abduction

Postoperative 50 +23.3 (0-80)

Full Arthroscopic pe
112 + 30.0 (50-160) <.001
155 + 36.5 (30-180) .450

33 £ 51.9 (120-90) .057

78 + 22.8 (30-120) .110
138 + 36.1 (30-170) 710

51 + 46.8 (80-120) .300

15 + 15.9 (20-45) .063

36 + 12.7 (0-45) .400

19 + 19.3 (25-65) .580

53 +17.4 (0-70) 750

“Bold P value indicates statistically significant difference between groups (P < .05).
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TABLE 5
Pre- and Postoperative Clinical Scores®

Latissimus Dorsi Tendon Transfer, Mean + SD (Range)

Arthroscopic Assisted Full Arthroscopic P°
Constant score (0-100)
Overall
Preoperative 32.5£8.9 (19 to 57) 28.5+7.1(14 to 43) .110
Postoperative 72.1 +13.4 (22 to 91) 68.1 £ 13.3 (33 to 93) .180
Net change 37.3 £17.6 (—27 to 58) 35.2 +£19.9 (26 to 65) .590
Pain
Preoperative 0.3+1.2(0to5) 0.0+ 0.0 (0 to 0) .160
Postoperative 14.0 + 2.0 (10 to 15) 13.4 + 2.7 (5 to 15) 470
Activity
Preoperative 6.4+ 1.6 (4 to 10) 5.6 £ 1.6 (4 to 10) .047
Postoperative 16.3 £ 2.9 (6 to 20) 14.6 + 3.6 (4 to 20) .058
Mobility
Preoperative 24.4 +7.2 (10 to 38) 22.1+5.7 (10 to 36) .250
Postoperative 35.3 £7.9 (6 to 40) 34.8 £ 6.8 (14 to 40) .540
Strength
Preoperative 14+ 1.4(0to6) 0.8+ 0.8 (0to2) .088
Postoperative 6.5+ 3.7 (0 to 16) 5.3 4.2 (0 to 20) .130
Adjusted (0-100) ¢
Preoperative 41.1 +£10.5 (21 to 63) 37.2+8.9 (17 to 53) .170
Postoperative 92.4 £ 20.1 (24 to 121) 89.3 £18.0 (47 to 117) .400
Net change 48.4 + 23.2 (-30 to 77) 46.3 £ 26.8 (—36 to 86) 710
Postoperative
ADLER score 27.6 + 3.6 (16 to 30) 25.1+6.7 (6 to 30) .210
SSV (0-100) 78.6 £ 17.7 (30 to 100) 69.2 + 21.3 (25 to 100) .080
ASES 80.3 + 18.5 (36 to 100) 73.8 +17.9 (30 to 100) 120
SST 8.6 £2.6 (3to12) 8.2+2.8(2t012) 400
VAS pain 1.4 £ 2.0 (0 to 6) 2.1+20(0to7) .100
Subacromial space, ¢ mm
Preoperative 6.9+ 1.8 (3to012) 7.5+2.2 (3 to12) .190
Postoperative 5.8+3.4 (3 to 10) 7.0+ 2.3 (3 to 12) .120

“ADLER, Activities of Daily Living Requiring Active External Rotation; ASES, American Shoulder and Elbow Surgeons; SST, Simple
Shoulder Test; SSV, Subjective Shoulder Value; VAS, visual analog scale.
®Bold P value indicates statistically significant difference between groups (P < .05).

“Adjusted for age and sex.
9Acromiohumeral distance.

results. The potential drawbacks of full-arthroscopic LDTT
include the difficulty of releasing the muscle belly from its
connective tissue, as reported in a recent publication,?®
therefore making it challenging to transfer the tendon to
the desired point on the greater tuberosity and exacerbat-
ing tension within the tendon-to-bone fixation. In our expe-
rience, full-arthroscopic LDTT requires extensive cadaveric
training to familiarize surgeons with the approach and new
portals, which could improve tendon fixation and minimize
risks of radial and/or axillary nerve injuries.

In the present study, the complication rates were compa-
rable for the 2 techniques, but the type of complications
differed. Drainage or lavage for hematoma and infection
was required in 3.8% after arthroscopic-assisted LDTT
(0% after full-arthroscopic LDTT), while axillary nerve
paresis was observed in 5.2% after full-arthroscopic LDTT
(0% after arthroscopic-assisted LDTT). It is worth noting
that the 2 nerve pareses occurred in shoulders operated
toward the beginning of the inclusion period of full-

arthroscopic LDTT (during the first 5 months) and may
therefore be associated with learning curve effects. The
higher infection rate after arthroscopic-assisted LDTT is
due to the 5-cm incision that is made along the anterior
(axillary) border of the scapula, which is a difficult area to
sterilize. The complication rates of arthroscopic-assisted
LDTT were comparable to the findings of a recent system-
atic review by Memon et al,'® who reported that 2.3% of
patients had deep infections requiring lavage and antibiotic
therapy, 1.6% had hematoma, 0.4% had transient postop-
erative brachial plexus palsy, and 0.4% had a hematoma
infection at the donor site. Furthermore, of the 90 patients
who underwent LDTT in the present study, only 2 (2.2%)
had postoperative ruptures of the latissimus dorsi tendon
(both had arthroscopic-assisted LDTT), which was also
comparable to the rate of 2.7% reported by Memon et al.
In the present study, there were no significant differ-
ences in postoperative clinical scores and range of motion
between arthroscopic-assisted versus full-arthroscopic
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LDTT. In our series, patients achieved greater clinical
scores and range of motion than reported in the systematic
review by Memon et al,'® who found a postoperative Con-
stant score of 66, Subjective Shoulder Value of 56, active
forward elevation of 155°, external rotation of 40°, and
abduction of 132°. However, Memon et al included studies
on patients who underwent arthroscopic-assisted LDTT
with and without surgical antecedents and found that
patients with surgical antecedents had inferior functional
scores. In the present study, we included only patients
without surgical antecedents, but the outcomes of full-
arthroscopic LDTT should also be investigated in patients
who had surgical antecedents.

Limitations

The results of the present study should be interpreted with
the following limitations in mind. While the senior surgeon
had performed a sufficient number of arthroscopic-assisted
LDTT procedures before the inclusion period, this elimi-
nated the learning curve effects regarding cases of the
arthroscopic-assisted technique but not the full-
arthroscopic technique, which the surgeon had not previ-
ously performed. Despite this, the outcomes might still lack
generalizability owing to the steep learning curve. This is a
retrospective study in which patients underwent
arthroscopic-assisted LDTT from 2016 to 2017 and full-
arthroscopic LDTT from 2018 to 2019. Therefore, the com-
plications of the full-arthroscopic LDTT procedures might
have been associated with a learning curve. Furthermore,
differences in outcomes or complications could be due to
slight variations in surgical techniques between the
groups, as the arthroscopic-assisted technique transfers
the latissimus dorsi tendon only, while the full-
arthroscopic technique transfers the latissimus dorsi and
the teres major together without intermediate dissection.
In addition, the prevalence of teres minor atrophy was sig-
nificantly greater among patients who had full-
arthroscopic LDTT than among patients that had
arthroscopic-assisted LDTT. Finally, the cohort size was
small, which did not allow for regression analyses, and
studies with longer follow-ups are required to confirm
long-term safety.

CONCLUSION

In shoulders with irreparable posterosuperior mRCTs and
no surgical antecedents, arthroscopic-assisted and full-
arthroscopic LDTT granted equivalent outcomes at a min-
imum follow-up of 24 months in terms of complication rates
(15.4% and 13.2%), conversion to RSA (5.7% and 5.2%),
clinical scores, range of motion, and subacromial space.
Notably the procedure time was about 18 minutes shorter
for full-arthroscopic LDTT. Further analysis revealed dif-
ferent types of complications for arthroscopic-assisted
LDTT (1 hematoma and 2 infections) as compared with
full-arthroscopic LDTT (2 axillary nerve pareses). The clin-
ical relevance of these findings is that, while full-
arthroscopic LDTT could be effective for the treatment of

The Orthopaedic Journal of Sports Medicine

irreparable posterosuperior mRCTs, with the potential to
decrease surgical time and reduce hematoma and infec-
tions, it may increase risks of nerve paresis.
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