Technical Note

Modified Arthroscopic Latarjet Procedure: Button ®

Fixation Without Splitting of the Subscapularis
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Abstract: The Latarjet procedure is used for the treatment of anterior glenohumeral instability in the presence of bone
loss. One decade after a fully arthroscopic Latarjet procedure was described, this technique has been modified to reduce
the risk of complications and improve the fixation method. We aimed to simplify the components of this surgical

procedure.

Introduction

he Latarjet procedure is used to address the

recurrence of anterior glenohumeral instability in
cases of failed previous stabilization, as well as in pa-
tients with an Instability Severity Index score >6 points
or >20% glenoid bone loss."* This procedure has “tri-
ple locking” factors to prevent anterior instability of the
shoulder: 1) dynamic “sling” effect of the conjoint
tendon; 2) “bony effect” of increasing the glenoid sur-
face area; 3) “Bankart effect” of repairing the capsu-
lolabral complex to the bone or the stump of the
coracoacromial ligament to the capsule.®*

In 2007, Lafosse et al.” described a fully arthroscopic
Latarjet procedure involving use of two screws to fix
the coracoid process to the anterior glenoid. Since then,
arthroscopic Latarjet techniques have improved. Recent
systematic reviews and meta-analyses have demon-
strated that arthroscopic Latarjet is a reliable and satis-
factory procedure for patients because it elicits a limited

From the Department of Sports Medicine, Peking University Third Hospital,
Institute of Sports Medicine of Peking University, and Beijing Key Laboratory
of Sports Injuries, Beijing, China.

The authors report no conflicts of interest in the authorship and publication
of this article. Full ICMJE author disclosure forms are available for this article
online, as supplementary material.

Received April 28, 2021, accepted July 2, 2021.

Address correspondence to Jianquan Wang, M.D., Department of Sports
Medicine, Peking University Third Hospital, Institute of Sports Medicine of
Peking University, and Beijing Key Laboratory of Sports Injuries, Beijing,
China. E-mail: kenyl417@vip.sina.com

Hui Yan and Linghui Dai contributed equally to this article.

© 2021 THE AUTHORS. Published by Elsevier Inc. on behalf of the
Arthroscopy Association of North America. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

2212-6287/21639

hitps://doi.org/10.1016/j.eats.2021.07.014

Arthroscopy Techniques, Vol 10, No 10 (October), 2021: pp e2365-e2373

amount of pain and allows for rapid recovery®™®
compared with that obtained with the open Latarjet
procedure. However, concerns remain because the
arthroscopic  Latarjet procedure is technically
demanding” and has a steep learning curve compared
with that for the open procedure.” '’

The aim of the Latarjet procedure is to transfer the
coracoid to the anterior glenoid at the 4 o’clock position
for fixation. In the early stage of the Latarjet procedure,
release of the subscapularis tendon from the lesser tu-
berosity is required to expose the anterior glenoid.''
The subscapularis muscle is split so as not to affect
subscapularis strength.'” However, subscapularis split-
ting also influences the subscapularis tendon. If the
anterior glenoid must be exposed clearly, more parts of
the subscapularis should be split, which affects sub-
scapularis integrity further. In some special cases, static
anterior subluxation of the humeral head after the
Latarjet procedure may be related to subscapularis
splitting.” Moreover, the subscapularis part that is split
is close to the axillary nerve.'” Thus, for the arthro-
scopic Latarjet procedure, the axillary nerve must be
exposed before subscapularis splitting. This splitting
step increases the difficulty of the procedure because
surgeons must protect the axillary nerve but also pro-
vide adequate exposure of the glenoid so as to fix the
coracoid process and not to damage the subscapularis
excessively. Various devices, such as a special retractor
for subscapularis splitting,'* have been developed to
assist surgery, but they do not reduce the difficulty of
this procedure substantially. Moreover, subscapularis
splitting is more difficult in patients with a strong and
thick subscapularis.

The modified Torg—Bristow procedure is often used
to address anterior glenohumeral instability.'* In this
procedure, the anterior glenoid is exposed by pulling

€2365


Delta:1_given name
Delta:1_surname
Delta:1_given name
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eats.2021.07.014&domain=pdf
mailto:kenyl417@vip.sina.com
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.eats.2021.07.014

€2366

down the ST instead of splitting it. Moreover, this
procedure involves transferring the coracoid to an
approximate 4 o’clock position. It is similar to the
Latarjet procedure, and its clinical outcome is excel-
lent.'* We were inspired by the modified Torg—Bristow
procedure to improve the Latarjet technique without
subscapularis splitting. In our modified nonsplitting
Latarjet technique, we need to only find the upper edge
of the subscapularis and press the subscapularis
downward without splitting it. In this way, the 4 o’clock
position of the anterior glenoid can be exposed clearly.
Another advantage is that it is far away from the axil-
lary nerve when the glenoid is exposed by pressing the
ST downward. Hence, the axillary nerve does not need
additional exposure and can be protected from damage.
The approach simplifies the procedure substantially and
reduces the duration of the surgical procedure.

In the present study, we used modified buttons of
diameter 2.7 mm (Mini TightRope; Arthrex, Naples, FL)
with a traction line for fixation.

Surgical Technique (with Video lllustration)

Position and Portal Creation

The surgical technique is demonstrated in Video 1.
The patient was positioned in the “beach chair” position
under regional interscalene nerve block and general
anesthesia. Five portals were created (Fig 1).

The posterior portal (A) was located 2 ¢cm inferior and
1 cm medial to the posterolateral angle of the acromion
and was parallel to the cartilage surface of the gleno-
humeral joint. Portal A was used for observation. The
superolateral portal (B) was located 1 cm anterior and
1 cm lateral to the anterolateral corner of the acromion.
Portal B was used to prepare the coracoid and visualize
the Bankart lesion. The supracoracoid portal (C) was
located above the base of the coracoid bone. It was
created under observation of portal B (Fig 2A); a
puncture needle was used for location to enable an
appropriate angle for the drilling, tunneling, and
osteotomy of the coracoid bone. The infracoracoid
portal (D) was established under observation through
portal A (Fig 2B). Portal D was located 5 cm distal to the
coracoid tip in the axillary fold. Portal D was used for
visualization during coracoid separation and glenoid
preparation. The medial inferior portal (E) was created
along the parallel line of portal A. If a line was drawn
from portal A and portal E, the line was parallel with
the articular surface of glenoid in transverse view, and
the level of the line was about 4 o’clock to the glenoid
(with reference to the right shoulder). When making
portal E, we entered a switching stick from the posterior
approach as a guide, and the switching stick points to
4’0 clock direction of the glenoid rim. A switching stick
was used outside the joint parallel to the direction of
the switching stick inside the joint. Under the guidance
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Fig 1. Arthroscopic portals of a right shoulder in the “beach
chair” position. The posterior (A) portal was 2-cm inferior and
1-cm medial to the posterolateral angle of the acromion. The
superolateral portal (B) was located 1-cm anterior and 1-cm
lateral to the anterolateral corner of the acromion. The
supracoracoid portal (C) was located above the base of the
coracoid bone. The infracoracoid portal (D) was established
under observation through portal A. Portal D was located in
the axillary fold, 5-cm distal to the coracoid tip, and in the
middle of conjoined tendon. The medial inferior portal (E)
was created along the parallel line of portal A, When making
portal E, we entered an switching stick from the posterior
approach as a guide, and the switching stick points to 4’0 clock
direction of the glenoid rim. An switching stick was used
outside the joint parallel to the direction of the switching stick
inside the joint. Under the guidance of the two switching
sticks, the B portal was used for observation, the puncture
needle was entered in the antero medial direction. In the
joint, it needs to see that the puncture needle is parallel to the
switching stick inside, and the height is at the 4 o’clock level of
the glenoid rim. Then make a skin incision.

of the two switching sticks, the B portal was used for
observation, the puncture needle was entered in the
anteromedial direction. In the joint, the puncture nee-
dle needs to be parallel to the switching stick inside, and
the height is at the 4 o’clock level of the glenoid rim (Fig
2C). Then make a skin incision. Portal E was used for
coracoid preparation, separation of the pectoralis mi-
nor, glenoid preparation, and introduction of the
guiding system for coracoid fixation. Portal E was vital
for making tunnels in the glenoid bone from anterior to
posterior directions; portal E helps to determine the
position and direction of the tunnels made in the gle-
noid bone.

Step 1: Evaluation of the Glenohumeral Joint

A diagnostic arthroscopy of the glenohumeral joint
was undertaken through portal A. This included the
chondral surfaces and bone defects of the glenoid and
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Fig 2. Arthroscopic view of portals C, D, and E. (A) The arthroscopic view of portal D was in the middle of the conjoined tendon.
(B) The supracoracoid portal C was created under the view of portal D under the guidance of a puncture needle. (C) The medial
inferior portal E was created to separate the pectoralis minor.

humeral head, glenoid labrum, inferior glenohumeral
ligament complex, and rotator cuff.

Step 2: Preparation, Drilling, and Osteotomy of the
Coracoid Bone

After portal B had been created (Fig 3A), the rotator-
cuff interval was opened. First, the lower surface, tip,
boundary of the coracoid process, and conjoined
tendon were identified (Fig 3B). Second, the cor-
acoacromial ligament was excised at the insertion of the
coracoid to expose its lateral and upper surfaces (Fig 3 C
and D). Third, the lateral soft tissue of the conjoined
tendon was released to a sufficient length to not affect
transfer of the coracoid process. The space between the
superficial side of the conjoined tendon and the deep
side of the deltoid muscle and pectoralis major was
opened by blunt separation (Figure 3G). Then, portals

“conjoinea

tendon

C, D, and E were established in accordance with the
methods described above. Afterwards, the pectoralis
minor was released from the coracoid ~5-cm down-
wards from the junctions of pectoralis minor and
conjoined tendon to ensure that transfer of the coracoid
process was not affected (Fig 3 F and G). Attention was
paid to avoid injury to the musculocutaneous nerve on
the medial side of the conjoined tendon. Under obser-
vation through portal A, the lower surface of the
coracoid was freshened and smoothened to match the
bone bed of the anterior glenoid with a burr entry from
portal B (Fig 3H). If the 30° arthroscopic view from
portal A was limited for the lower surface of the cora-
coid, a 70° camera was used to obtain a clearer view.
A thin cannula from portal C was used to guide the
drilling of two holes in the coracoid bone (Fig 4B). A
1.2-mm K-wire was drilled 6.5-mm proximal to the

conjoined
tendon

-

tendon A \

Fig 3. Separation of the coracoid. A. Arthroscopic view from portal A in a right shoulder in the beach chair position showing the
creation of portal B. (B) A radiofrequency were used to separate the conjoined tendon and the tip and the lower surface of the
coracoid under the arthroscopic view from portal A. (C) The upper surface of the coracoid were separated by cut off cor-
acoacromial ligament. D. Separation of the upper surface of the coracoid. E. Portal D were created under the arthroscopic view
from portal B. F. Identification of the conjoined tendon and separation of pectoralis minor under arthroscopic view from portal B.
G. The conjoined tendon and pectoralis minor were separated by a radiofrequency from portal D and view from portal B. H.
Preparation of the base of the coracoid for matching the glenoid using a burr from portal A under the arthroscopic view of portal
B. LHBT: long head of bicep tendon; HH: humeral head; MGHL: middle glenohumeral ligament. SSc: subscapularis.
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Fig 4. Schedule and the arthroscopic view of coracoid drilling. A. The length of the coracoid graft was <25 mm. Two holes
(2.7 mm in diameter) were drilled and were 10-mm apart. B. A thin cannula from portal C was used to guide the drilling of two
holes in the coracoid bone. A needle with PDS line inserted was pass through the hole (C) and the PDS line was pull out from the

base of the coracoid (D).

coracoid tip and at the center of the outer and inner
edges of the coracoid. A second K-wire was drilled 16.5-
mm proximal to the coracoid tip. These two holes were
10-mm apart (Fig 4A). The K-wire was perpendicular
to the surface of the coracoid bone, and the exit point
was in the middle of the deep surface of the coracoid
bone. A 2.7-mm core drill (the diameter of the long
button of the Mini TightRope was 2.7 mm) was used to
create two bone tunnels along the two K-wires (Fig 4).
Two PDS lines were passed through the bone tunnels
for traction and guidance, respectively (Fig 4C and 4D).

It has been reported that the length of bone graft
available for transfer of the coracoid process without
injury to the coracoclavicular ligament is 26.4 mm."” In
this procedure, the length of coracoid graft was <
25 mm. After ensuring an adequate length of coracoid
bone, the coracoid was osteotomized with an 20°
osteotome, which was introduced through portal C
(Fig 5 B and C).

Step 3: Glenoid preparation

Under observation through portal B, a shaver from
portal D was used to expose the entire superior rim of
the subscapularis while noting the position of the axil-
lary nerve. The anterior joint capsule was pushed away

from the glenoid by the switching stick through portal C
to expose the labrum clearly. The labrum and capsule
were detached completely from the glenoid up to the 6
o’clock position (Fig 6A, 6B and 6C). Afterwards, the
anterior glenoid was refreshed and flattened by a burr
(Fig 6E). The shoulder joint was internally rotated
slightly to reduce the tension in the subscapularis. After
passing the switching stick through portal A, the upper
edge of the subscapularis was pressed downwards until
the 4 o’clock and 5 o’clock positions of the anterior
glenoid were exposed (Fig 6E and 6F). The 4 o’clock
position was marked by radiofrequency.

Step 4: Glenoid tunneling and coracoid fixation
Under observation through portal D, the guiding
system for the glenoid tunnel was entered from portal E
(Fig 7B). The subscapularis was pressed downwards by
the switching stick from portal A. The width of the
coracoid bone was measured preoperatively by
computed tomography. The distance from the center
point of the glenoid tunnel to the edge of the anterior
glenoid was determined according to the coracoid
width (if the coracoid width was 12 mm, the distance
from the center point of the glenoid tunnel to the edge
of the bone graft was 6 mm) (Fig 7B). The 4 o’clock

Fig 5. Osteotomy of the coracoid bone. Schedule of coracoid osteotomy (A). Arthroscopic view from the B portal in a right
shoulder in the beach chair position. PDS lines were passed through the two holes, and the osteotomy was undertaken using an
osteotome (A and B). Image (C) shows the osteotomized coracoid bone.
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Fig 6. Glenoid preparation. Arthroscopic view from the B portal in a right shoulder in the beach chair position. A. The capsule
was attached to the glenoid before separation. B. The capsule was separated by a shovel. C. The glenoid were exposed to 6 o’clock
at least. D. In order to match the transferred coracoid and to create better healing processs, the anterior face of the glenoid was
refreshed by a burr after separation. E. The glenoid was exposed enough and finished separation. F. The subscapularis was press

down by switching stick to expose the anterior face of glenoid.

position was marked. A special drill (2.7 mm in diam-
eter) whose tail could pass through the suture was
used. Two drills were employed to create two tunnels at
3:30 and 4:30 o’clock positions which were 6-mm
medial to the edge of the anterior glenoid.

The direction of the 2.7-mm drill was judged by the
entry point on the glenoid rim and exit points on the
posterior skin. The ideal entry point was at the 3:30

_

"

o

\

and 4:30 o’clock positions of the anterior glenoid for
fixation of two buttons. Portal E was vital for tunnel
creation in the glenoid bone from anterior to posterior
directions; the suitability of portal E decided the
position and direction of the tunnels of the glenoid
bone. In contrast, use of portal E for creating bone
tunnels from posterior to anterior directions was less
important.

Fig 7. Drilling of glenoid tunnels. Schedule of drilling of glenoid tunnels (A). Arthroscopic view from portal D. The subscapularis
muscle is pressed downwards by an switching stick. The guide was entry from portal E and a tunnel was drilled in the 3:30

o’clock position (B). SSc, subscapularis.
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Two sutures were brought into the tails of the 2.7-
mm drills and passed through the tunnels, separately.
Two Mini TightRopes (2.7 mm in diameter) were used
for fixation. A suture was passed through the long
button as the guide line (Fig 8A). The long buttons were
passed through the coracoid tunnels following the
guidance of the PDS traction lines. Then, the long
buttons were passed through the glenoid tunnels
following the guidance of the traction lines in the gle-
noid (Fig 8B). The proximal coracoid tunnel corre-
sponded to the glenoid tunnel at the 3:30 o’clock
position. The distal coracoid tunnel corresponded to the
tunnel at the 4:30 o’clock position(Fig 9A and 9B). The
long buttons were passed through the posterior wall of
the glenoid bone and turned over for fixation. After the
position of the coracoid graft had been confirmed, the
anterior round buttons of the Mini TightRope were
tightened and tied with >5 tight knots to fix the cora-
coid graft (Fig 9C).

The position of the coracoid bone and its relationship
with the subscapularis was examined after fixation
(Fig 9D). If a Bankart repair was undertaken simulta-
neously, the anterior capsule and subscapularis were

H. YAN ET AL.

Fig 8. Button modification.
There was a long button, a
round button, and a suture in
the modified button (A). The
long buttons were passed
through the coracoid bone and
from the anterior to posterior
directions of the glenoid bone
(B) and tightened (C).

carefully and fully mobilized so that the anterior
capsule could be repaired. If full mobilization could not
be achieved, the anterior joint capsule and labrum were
pulled down together with the subscapularis, which
complicated the Bankart. The postoperative ante-
roposterior X-ray and CT scan were performed early for
assess the position of the transferred coracoid process
(Fig 10).

Postoperative care

Postoperatively, the shoulder was immobilized in a
15° abduction brace for 8—12 weeks. Movement of the
hand and wrist was immediately postoperatively was
allowed. Passive activity of the shoulder was started
from 2 weeks within the pain-free range of motion.
External rotation with the arm at the side was limited to
0° within 2 weeks, 20° within 4 weeks, and 40° within
8 weeks postoperatively. Active flexion of the elbow in
the first 6 weeks was not allowed. Active movement of
the shoulder was started gradually at 6—8 weeks. The
brace was removed gradually from 8 weeks to
12 weeks. Active resisted elbow flexion was not
allowed in 12 weeks due to traction of the biceps.
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Fig 9. The position of the transferred coracoid. Schedule of the coracoid and the subscapularis after fixation (A and B).
Arthroscopic view of the transferred coracoid, a round button was ready to be tightened (C). Arthroscopic view from the A portal
in a right shoulder in the beach chair position shows the final positioning of the transferred coracoid. Graft is flush to the glenoid

margin. (D).

Resisted elbow flexion or external rotation of the
shoulder was allowed for >3 months to reduce the risk
of bone absorption. Active strengthening was not
allowed until the surgeon judged it appropriate and
radiographic healing of the coracoid graft was visualized
during follow-up. Return to contact sports, throwing, or
heavy labor activities were, in general, not allowed for
~ 6 months.

Discussion

Concerns regarding the possible complications and
the steep learning curve of the arthroscopic Latarjet
technique have been raised.””'® We applied a modified
Torg—Bristow procedure to the arthroscopic Latarjet
procedure which did not involve subscapularis splitting.
The modified arthroscopic Latarjet procedure we
employed had four main advantages (Table 1).

"

Fig 10. Radiograph and 3D-CT showing the postoperative position of the coracoid. A. Right shoulder. Postoperative ante-
roposterior view shows the coracoid fixed with 2 buttons. B and C. 3D-CT image shows the correct position of the graft. Black
arrows: long buttons; white arrows: round buttons; red arrows: the transferred coracoid.
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Table 1. Advantages, limitation and risks of the arthroscopic latarjet procedure without splitting of the subscapularis

Advantages Limitation

risks

Low risk of nerve injury
Lower learning curve
Shorter operating time
Simplified surgical steps

e Hard to repair anterior capsule

e Bankart repair simultaneously is difficult

e Trimming coracoid graft is challenging

e Malposition of glenoid tunnels, to avoid this, one should:
1. Appreciate E portal and drilling guide needed.
2. Adequate explosion of glenoid.

First, the duration of the surgical procedure was
shortened. In a typical arthroscopic Latarjet proced-
ure, the subscapularis and axillary nerve should be
exposed, and then the subscapularis is split. However,
subscapularis splitting is time-consuming. If the
anterior glenoid is exposed more clearly, more parts
of the subscapularis must be split, which influences
the structural integrity and function of the sub-
scapularis.'” Moreover, this procedure is more diffi-
cult to undertake in patients with a strong and thick
subscapularis. Our arthroscopic Latarjet procedure
does not involve subscapularis splitting (which is a
complicated step) and simplifies the procedure.

The second advantage is that exposure of the glenoid
by pressing the ST downwards means that the axillary
nerve does not need additional exposure, which pro-
tects the axillary nerve. Anatomical studies have shown
that the axillary nerve is near the site of subscapularis
splitting.'® Therefore, the axillary nerve must be
exposed to ensure its safety and to determine how far
medially or laterally the ST and SUBSCAPULARIS can
be dissected. Our procedure is safe because it does not
require subscapularis splitting and transfer of the
coracoid process over the subscapularis.

The third advantage of our procedure is that it has little
effect on the subscapularis. In the early stages of the
Latarjet procedure, part of the subscapularis is removed
from the lesser tuberosity, which exerts a great influence
on subscapularis strength. In 1991, Jobe introduced a
method for subscapularis splitting to expose the anterior
glenoid without resecting the subscapularis from the
lesser tuberosities.'? This method is adopted currently,
but it influences subscapularis strength postoperatively.
Moreover, the part of the subscapularis to be split is at the
juncture of the subscapularis tendon and subscapularis
belly, which has a great influence on the structure and
function of the subscapularis. Our procedure avoids this
problem; only the upper edge of the subscapularis needs
to be found, and the 4 o’clock position of the anterior
glenoid can be exposed clearly by pressing the sub-
scapularis downwards without splitting it.

The fourth advantage of our method is based on the
finding that the static anterior instability of the humeral
head is a complication of the Latarjet procedure.” It may
be caused by subscapularis splitting.'” Our procedure
can avoid this problem.

Different fixation methods can be used to fix the
transferred coracoid: we have tried buttons, screws,

anchors, and hybrids of these methods. Each of
these fixation methods has advantages and disadvan-
tages.”’ Button fixation is simple and safe.”'*?
Although it is a soft fixation, a certain degree of
micromotion after fixation can occur. Double-button
fixation can reduce the micromotion and rotation of
the transferred coracoid process. If there is residual
micromotion after double-button fixation, the lines af-
ter tightening can be fixed with lateral-row nails, and
micromotion can be lessened. This method of double-
button fixation is user-friendly and can achieve excel-
lent fixation. Screw fixation demands pronounced
surgical skills, accuracy in bone-tunnel direction, and
matching of bone surfaces.”” Anchor fixation requires
suture-tying, which is also a type of soft fixation.

The success of the Latarjet procedure is largely
dependent on accurate placement of the coracoid graft
relative to the glenoid rim. Malpositioning of the trans-
ferred coracoid process can lead to complications.”’**
We describe an excellent standardized method for
creating the medial inferior portal (portal E). For
example, the direction from portal E should be parallel to
the articular surface of the glenoid bone, a condition that
is conducive to the production of bone tunnels. More-
over, the tunnel in the glenoid bone should form an ideal
angle (0—11°) with the glenoid surface. If the angle is not
appropriate, then the exit point near the glenoid notch
will affect the suprascapular nerve and cause weakness
upon external rotation. Portal E is vital for creating tun-
nels in the glenoid bone from anterior to posterior di-
rections. The suitability of portal E decides the position
and direction of the tunnels in the glenoid bone. In
contrast, portal E is less important for creating bone
tunnels from posterior to anterior directions.”’

However, our method has two main limitations. First,
carrying out this procedure while undertaking a
Bankart repair simultaneously is difficult. As such, it
requires careful separation of the joint capsule, labrum,
and subscapularis. Second, trimming the coracoid graft
is challenging, especially after osteotomy of the cora-
coid bone without a bone-graft holder. Therefore, the
lower surface of the coracoid bone should be trimmed
before the osteotomy.
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