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| T E C H N I Q U E |

Open Anterior Capsular Reconstruction of the
Shoulder for Chronic Instability Using a Tibialis
Anterior Allograft
Sepp Braun, MD
Steadman Hawkins Research Foundation
Vail, CO

Peter J. Millett, MD, MSc
Steadman Hawkins Clinic
Vail, CO

| ABSTRACT

Stability of the shoulder comes from a complex interac-
tion of various factors. Dynamic and static components
are provided by soft tissue and bony structures creating
joint stability. Recurrent anterior glenohumeral instabili-
ty can be a difficult problem because there is a wide va-
riety of possible pathologies.

To address the problem, a precise analysis of the
etiology of instability is necessary. Soft tissue insuffi-
ciency, osseous deficiency, and a combination of both
have to be considered as etiologic factors.

This article focuses on the treatment of recurrent
anterior glenohumeral instability secondary to soft tissue
insufficiencyVespecially in patients who have under-
gone multiple ineffective surgeries before and have soft
tissue disorders. Therefore, we present a technique for
anterior capsulolabral reconstruction with a tibialis ante-
rior tendon allograft. The main structures that are recon-
structed by the allograft are the anterior labrum, the
middle glenohumeral ligament, and the anterior band of
the inferior glenohumeral ligament. Because of the com-
plexity of the reconstruction, the technique is performed
as open surgery, which allows precise placement and
tensioning of the allograft tendon.

The postoperative protocol requires placing the arm
in a sling for 6 weeks and cautious physiotherapy. The
results of this salvage procedure are highly satisfactory.
Keywords: recurrent shoulder instability, open capsulo-
labral reconstruction, allograft

| HISTORICAL PERSPECTIVES

Shoulder instability, particularly recurrent instability, is a
complex problem that needs a systematic approach.1,2

More than one third of all shoulder injuries are dislocations.
The shoulder joint dislocates as often as all other joints in
total.3 Traumatic shoulder dislocations and subsequent in-
stability are more common than congenital instability.

There is a widely accepted consensus that anterior
shoulder instability secondary to traumatic dislocations
and traumatic redislocations can be successfully addressed
by arthroscopic surgery, but success is clearly dependent
on patient selection and surgical skills and techniques.
Bankart repairs and capsular shifts are the most common
procedures performed. Arthroscopic techniques have im-
proved dramatically over the last years and are equal in
results to open procedures according to some authors.4

There remain, however, special cases in which open proce-
dures are still superior.5Y7

Open procedures for stabilization of the shoulder
joint are mainly used to treat bony deficiencies or in
case of multiple failed arthroscopic procedures.5

Although the failure rate of arthroscopic and open
surgery, particularly in the group of patients with trau-
matic dislocation, is low, those patients that recurrently
dislocate are a challenge to surgeons. Moreover, the re-
currence of instability is related to the number of prior
surgeries.5 Deficiency of the subscapularis, the capsule,
and the important enforcing structures, the middle gleno-
humeral ligament (MGHL) and the anterior band of the
inferior GHL (IGHL AQ2), can be seen after multiple (open)
surgical attempts to stabilize the joint or as a complica-
tion of electrothermal capsulorrhaphy.8,9

Despite these concerns, in many cases, recurrent shoul-
der instability should be treated surgically principally to re-
duce the patient’s disability. A secondary benefit may be a
decrease in the risk of premature glenohumeral osteoarthri-
tis,10 although this is yet to be proven scientifically.

Open revision procedures for cases of recurrent insta-
bility are separated in 2 groups: anatomical and nonana-
tomical approaches. Anatomical techniques for open
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shoulder stabilization include various techniques for cap-
sular shifts and the classic Bankart repair.

Nonanatomical approaches can also be successful in
eliminating instability, although in some instances are
more invasive and in most instances will make further revi-
sion surgery even more difficult because of the loss of nor-
mal anatomical landmarks and structures. There is the
Bristow-Latarjet technique, which is a transfer of the cora-
coid process,11,12 various techniques to address bone loss,
such as glenoid reconstruction with an iliac crest bone
graft,7 and procedures addressing bone deficiencies of the
humeral head, such as Hill-Sachs lesions, by bone grafting.5

In some instances, the bony surfaces are normal, and
the problem is purely a soft tissue problem. When the cap-
sule and labrum are deficient either from intrinsic soft tis-
sue/collagen disorders such as Ehlers-Danlos or from ex-
trinsic capsule and labral disorders in the setting of
multiple surgical procedures or electrothermal capsular
necrosis, a capsulolabral reconstruction can be performed.
There are techniques described using hamstrings,13,14 ITAQ3
band,15,16 and Achilles tendon grafts17 for reconstruction
of the anterior capsule. The purpose of this article is to de-
scribe our technique for an anatomical capsulolabral re-
construction with a tibialis anterior allograft as a salvage
procedure for end-stage glenohumeral instability that is
caused by capsular insufficiency.

| INDICATIONS AND
CONTRAINDICATIONS

The technique is regarded as salvage procedure for patients
with recurrent shoulder instability and dislocations after
multiple surgical attempts at surgical stabilization. This
procedure may prevent the need for glenohumeral fusion
as the last option.

Indications are recurrent shoulder instability in the
setting of capsulolabral deficiency without associated
bone loss. We sometimes refer to this as end-stage insta-
bility. These may be from a traumatic or atraumatic eti-
ology. The technique addresses the soft tissues and is
therefore useful in soft tissue disorders, such as Ehlers-
Danlos syndrome, electrothermal capsular necrosis, the
multiple-operated shoulder, and labral defects.

The decision for this particular surgical procedure
therefore is usually based on a combination of the afore-
mentioned pathologies causing severe instability that al-
ready has been unsuccessfully addressed by less invasive
techniques such as an arthroscopic Bankart procedure
with capsular shift.

Contraindications to this procedure include relevant
bone loss secondary to traumatic Bankart lesions, large
and engaging Hill-Sachs defects, or osseus deficiency of
any other origin such as glenoid anomalies including in-
creased anteversion or retroversion.

| CLINICAL EVALUATION

The patient being considered for this procedure shows
gross anterior-inferior instability visible by a positive sul-
cus sign in neutral position and external rotation of the
arm. Dislocation or subluxation occurs with minimal
force, and patients frequently have a history of disloca-
tions in sleep or with daily life activities, which are not
traumatic. There are often positive signs for general joint
laxity, for example, being able to bring the thumb to the
forearm and hyperextension of the elbow or knee joints,
in patients with deficiencies of the soft tissue. Assessment
instability presents with grade 3 anteroposterior AQ4transla-
tion, grade 3 load-and-shift, and modified load-and-shift
tests in the mid range of joint motion and a severe appre-
hension. Furthermore, physical examination includes as-
sessment of rotator cuff and biceps tendon pathologies.

| RADIOGRAPHIC EVALUATION

Preoperative evaluation should include radiological im-
aging in 3 planes (anterior-posterior, axillary, Y view)
and magnetic resonance (MR AQ5) arthrogram or computer-
ized tomography to assess soft tissue anomalies and to
obviate bone deficiency or bony pathologies, such as
pathological glenoid anteversion or retroversion.

FIGURE 1. Standard deltopectoral approach for expo-
sure of the glenohumeral joint. The coracoid process is cut
for better visualization in the drawing only.
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Patients with deficiencies of the capsulolabral struc-
tures frequently present in MR imaging with wide joint
capsules, hypotrophic anterior labrum, and either stretched
or very thin superior, middle, and/or inferior GHLs.

Magnetic resonance imaging also helps in estimating
the status after previous surgical interventions. Attention
should be turned to the status of the anterior labrum and
the width of the capsule.

Nonetheless, MR imaging evaluation is frequently dif-
ficult because of the artifact from prior surgery (anchors,
scar tissue).

| SURGICAL TECHNIQUE

Surgery is performed with regional plus general anesthe-
sia, with the patient in a beach-chair position and with
assistance of a pneumatic arm holder.

In cases of clinical or radiographic evidence of addi-
tional intraarticular pathologies or a suggestion of an en-
gaging Hill-Sachs defect, a diagnostic glenohumeral ar-
throscopy before the open surgery can be helpful.

A standard deltopectoral approach is performed to ex-
pose the glenohumeral joint (F1 Fig. 1). In many cases, there
is extensive scarring and altered soft tissue planes. The
authors prefer to open the bicipital groove and tenodese

the long head of the biceps. The subscapularis tendon
can then be taken down from the insertion at the lesser tu-
berosity, with the capsule in 1 layer. This simplifies the
exposure. In many cases, the capsule is attached to the
subscapularis. The tendon is secured with sutures for
later repair.

The rotator interval is opened, and thus full exposure
of the glenohumeral joint is achieved. This enables accu-
rate inspection of the glenohumeral joint.

Labral Reconstruction
Once good exposure of the glenoid is obtained, the
glenoid neck is prepared with a burr. Any residual la-
brum is removed. Three or preferably 4 suture anchors
are used as points of fixation of the labral reconstruc-
tion at the anterior glenoid rim. These are placed at 2-
o’clock, 3-o’clock, 4-o’clock, and 5:30 positions
( F2Fig. 2). A 6- or 7-mm tibialis anterior allograft,
which has been whipstitched at either end with Fiber-
wire (Arthrex, Naples, Fla), is placed along the anterior
glenoid rim to reconstruct the labrum. It is then se-
cured with the anchors starting at the middle and work-
ing superiorly and inferiorly to the remaining anchors
( F3Fig. 3).

In this way, the tibialis anterior allograft is used to
recreate the anterior labrum. The remaining native cap-
sule and labrum are then sewn into the allograft with
no. 2 permanent sutures to reinforce the neolabrum and
also to bring in vascularity to help with healing and graft
incorporation.

FIGURE 2. Positioning of the suture anchors at the
anterior glenoid rim at 2-o’clock, 3-o’clock, 4-o’clock, and
5:30 positions.

FIGURE 3. Placing and securing the graft tendon with the
sutures at the anterior glenoid rim.
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Capsular Reconstruction
The 2 free limbs are then used to reconstruct the MGHL
and the anterior band of the IGHL. The graft will be se-
cured by bioabsorbable interference screws at both ends
laterally in bone tunnels drilled in the humerus. The
medial tunnels should be at the articular margin on the
humerus, where the native capsule attaches. The drill’s
diameter for the tunnel is chosen according to the graft
so that the interference screw provides good compression
of the tendon in the bone tunnel. One tunnel is created
for each limb of the allograft.

The 2 free superior and inferior limbs of the graft
will be brought anteriorly, appropriately sized in length,
and finally fixed at the humerus with 2 bioabsorbable
interference screws (BioTenodesis screw, Arthrex)
in bone tunnels in the technique similar to that used
for biceps tenodesis18Y21 (F4�F5 Figs. 4 and 5). As opposed
to 2 blind-ended tunnels, alternatively, 2 complete tun-
nels (one superior and one inferior) can be created so

that they span the bicipital groove. The graft ends can
then be passed through each tunnel, respectively, ten-
sioned and tied to themselves lateral to the bicipital
groove. Tensioning of the graft should occur with the
shoulder in 30 degrees of external rotation and 30 deg-
rees of elevation.

This technique allows the surgeon to reconstruct
both the MGHL and the anterior band of the IGHL.
For additional security, the residual native capsular tis-
sue can be sewn to the neocapsular ligaments with no.
2 Ethibond.

Then the shoulder can then be placed through a range
of motion, and stability can be tested intraoperatively.

The subscapularis and the adherent underlying cap-
sule are then meticulously attached AQ7to the lesser tuberosity
through bone tunnels or directly to the allograft (Fig. 6).
The rotator interval is then closed in a pants-over-vest
fashion to provide additional resistance against inferior
translation. The remainder of the wound is closed in a
standard fashion.

| POSTOPERATIVE CARE

Postoperatively, the patient’s arm is placed in a sling for
6 weeks. Pendulum exercises with limited passive range
of motion start at approximately 4 weeks. Patients may
have a persistent loss of external rotation and forward
flexion, but the goal is at least 45 degrees of external ro-
tation and 140 degrees of forward flexion. Active range
of motion is started at weeks 8 to 10. Patients should

FIGURE 4. Fixation of the graft limbs to the humerus in
bone tunnels with biodegradable interference screws. A,
Positioning of the graft superiorly medial to the lesser
tuberosity and inferiorly at the level of the inferior border of
the subscapularis tendon. B, View of the tendon pushed in
the bone tunnel and fixed by a biodegradable interference
screw.

FIGURE 5. Intraoperative view with the tendon graft fixed.
A, Head of humerus. B, Tendon graft fixed to the anterior
glenoid rim reconstructing the anterior labrum. C, Tendon
graft fixed to the humerus superiorly with an interference
screw. D, Tendon graft fixed to the humerus inferiorly with
an interference screw. E, Supscapularis tendon, secured
with traction sutures, ready for AQ8repair.
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achieve maximal functional return by 4 to 6 months
postoperatively.

| COMPLICATIONS

Recurrent instability is possible. Stiffness could be a
complication after having had the shoulder immobilized
for 6 weeks, but in case of patients with chronic instabil-
ity and recurrent dislocation, some stiffness is desirable.
We have not seen a patient with significant limitation in
range of motion after 4 to 6 months.

Interference screw pullout, and therefore failure of
one of the main stabilizing factors of this procedure, is
something we can think of, but never have seen in the
cohort operated. To avoid this complication, immobiliz-
ing the joint for 6 weeks in a sling is required, as Kilicoglu
et al22 showed for the strength of biceps tenodesis with
bioabsorbable interference screw; after this period, the
peak strength of the fixation is achieved.

| RESULTS AND PROGNOSIS

Chronic shoulder instability and recurrent dislocations
because of soft tissue deficiency are difficult problems
to address. The presented technique of capsulolabral
reconstruction with an allograft tendon is a salvage pro-
cedure to restore stability and therefore can avoid gleno-
humeral fusion as a last and much more invasive option.

Although there are many other techniques described
to restore stability with open or arthroscopic soft tissue
reconstruction, there are some advantages of the pre-
sented procedure:

The reconstruction of the anterior labrum is anatomical
and increases the depth of the cavity. Moreover, the

most important ligaments for anterior-inferior stabi-
lity, the MGHL and IGHL, are reconstructed, and ten-
sioning and fixation of the structures can be obtained
in a biomechanical, reliable, and secure fashion.

A precise diagnosis based on a complete physical exa-
mination and sufficient radiological imaging helps
in selecting patients with soft tissue insufficiency
and disorders and without relevant bony defects or
malformations. As patient selection fits the indica-
tion, the clinical results in this difficult patient popu-
lation have been favorable.

So far, 13 patients with severe recurrent dislocations
after multiple surgeries have been treated with the tech-
nique described by the senior author. Nine of these pro-
cedures were successful. These patients were highly
satisfied with the outcome, did not have clinical evidence
for instability, and did not report recurrent instability,
subluxations, or dislocations after the procedure. Never-
theless, there were 4 patients who had to be revised. One
because of infection early after the procedure, and one
because of an avulsion of the tendon graft from the
humeral head in the early rehabilitation phase. Two
others had recurrent instability even after the index sur-
gery and after the rehabilitation phase. Therefore, one
had to be converted to a Latarjet procedure and one to
a glenohumeral fusion.

Thus, the presented technique of open anterior capsu-
lar reconstruction of the shoulder for chronic instability
using a tibialis anterior allograft is a feasible salvage pro-
cedure that can help in avoiding much more invasive and
lifestyle-limiting procedures such as fusion of the gleno-
humeral joint.
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