Technical Note

Dynamic Anterior Stabilization Using Transosseous  ®

Bone Tunnel Technique With the Adjustable Loop
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Abstract: Dynamic anterior stabilization using the long head of the biceps tendon is a recently described technique in the
management of recurrent shoulder dislocation with subcritical bone loss. This technique involves the transfer of the long
head of the biceps to the glenoid, providing sling and hammock effect. The long head of the biceps (LHB) tendon fixation
can be accomplished with a variety of implants. We present a modified fixation technique of LHB tendon using trans-
osseous bone tunnel with the adjustable loop length cortical button, incorporating high-strength suture augmentation
device in a patient with recurrent glenohumeral instability with limited glenoid bone loss and an engaging Hill-Sachs

defect in the humeral head.

Introduction
ynamic anterior stabilization (DAS) by transfer of
long head of biceps tendon fills up the gap in
treating the patients with recurrent shoulder instability
with subcritical bone defects.'* Dynamic anterior
stabilization also provides the sling and hammock
effect in preventing further instability.” This procedure
was initially propagated by Collins et al. with a 2-year
follow-up study showed good to excellent results in
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shoulder instability management in the patient group
having subcritical bone loss."”” Since then, DAS has
been a new choice in the armamentarium of shoulder
surgeons in treating recurrent shoulder dislocation.
There has been various modification in performing DAS
by different surgeons from using interference screws to
suture anchors in fixation of the long head of the biceps
tendon to the glenoid neck, all having their share of
advantages and disadvantages.'” The indications and
contraindications of dynamic anterior stabilization are
listed in Table 1. We demonstrate a modified tech-
nique in performing dynamic anterior stabilization with
the long head of the biceps (LHB) tendon using a
FiberTag TightRope (Arthrex) fixation device with
transosseous glenoid tunnel for recurrent gleno-
humeral instability (Video 1).

Surgical Technique (With Video illustration)

Patient Positioning and Portal Placement

The patient is positioned in the beach chair position
under general anaesthesia with an interscalene block.
The arm is prepped and draped held by traction cable
with the shoulder in 60° anterior elevation, 10°
shoulder abduction, and neutral rotation.
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Portal Placement

A Portal

The A portal is a standard posterior portal known as
soft spot, 2 cm medial and inferior from posterolateral
corner of the acromion (Fig 1).

B Portal

The B portal is a lateral portal, made at the level of the
midpoint of acromion 1-2 c¢m distal passing through the
deltoid.

E Portal

The E portal shows the rotator interval made with the
outside-in technique just above the lateral half of
subscapularis.

D Portal
The D portal is located 2 cm inferior to anterolateral
corner of acromion.

J Portal
The J portal is the mid-axillary portal, usually used in
arthroscopic Latarjet procedure.

Diagnostic Arthroscopy With Labral Repair
Diagnostic arthroscopy is done with 4-mm, 30°
arthroscope (Arthrex) introduced through the soft spot
A portal. Anterior labral tear from 3 o’ clock to 6 o’clock
position with the engaging Hill-Sachs lesion of humeral
head documented. Hill-Sachs lesion is addressed with
Remplissage using two suture anchors (Stryker) (Fig 2).
Bankart labral repair is done in standard manner using
D and E portals with two PushLock (Arthrex) and one
suture anchor (Arthrex) at 3, 4 and 6 o’ clock positions
on the glenoid rim, recreating the bumper effect of the
glenoid labrum restoring the tension of capsulolabral
tissue (Fig 3). Suture limbs are passed through the
infraspinatus and the tightening of Remplissage sutures
are done as the final step after LHB tendon fixation.

LHB Tendon Release From Bicipital Groove and
Tenotomy

The long head of biceps is secured with a cinch stitch
with no. 2 Ethibond suture using a suture passer
(Arthrex Scorpion suture passer) introduced through
the E portal (Fig 4). The cinch stitch is tightened, and
the suture limbs are pulled out through the E portal.
Biceps tenotomy is performed with a radiofrequency
ablator (Arthrocare) (Fig 5). The arthroscope is shifted
to the lateral B portal and LHB tendon release from the
bicipital tunnel is done by cutting the transverse hu-
meral ligament laterally and distally to avoid injury to
subscapularis insertion working from the anterolateral
D portal (Fig 6).
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Table 1. Indications and Contraindications of Dynamic
Anterior Stabilization

Indications
1) Recurrent shoulder instability with glenoid bone loss up to 20%
2) Severe labral soft tissue insufficiency, failed Bankart repair
3) Young patients-overhead athletes and throwers associated with
SLAP tear
4) Contact athletes, professional athletes with ISIS scores > 6
Contraindications
1) Glenoid bone loss is more than 20%
2) Associated with poor LHB tendon quality, spontaneous rupture
of LHB
3) Previous LHB tenodesis or tenotomy

LHB, long head of the biceps.

LHB Tendon Preparation

The tenotomized end of the biceps is exteriorized
through the D portal after the LHB release from the
bicipital tunnel, and tendon preparation is done with
Arthrex FiberTag TightRope, which facilitates the
attachment of the single-ended graft to the Endobutton.
LHB tendon end is secured with 4 needle passes
through the FiberTag suture (2 up, over the TightRope
implant (Arthrex), and 2 more passes down) in order to
reinforce the prepared biceps tendon, the prepared LHB
tendon is measured to be having 6-mm diameter
(Fig 7).

Subscapularis Split

The arthroscope is shifted to the D portal and a Wis-
senger rod (walking stick) is passed from the A portal at
the level of 3 o’ clock position of the glenoid face and
advanced until it pierces the subscapularis muscle belly.
The subscapularis split is done usually at superior one-
third and inferior two-third levels working from the
J portal, the mid-axillary portal, and the split is
completed.

Glenoid Transosseous Tunnel Preparation

The glenoid transosseous tunnel is made working
from the J portal visualizing from the D portal. A plastic
transparent tissue-protective sleeve is introduced
through the subscapularis split and held tight against
the glenoid neck at 3 o’ clock position. The transparent
plastic sleeve is made from the protective plastic sheath
of the used suture anchor, and the sleeve is cut at the
level that is appropriate for drilling. The glenoid tunnel
is drilled with a fluted drill bit, and the tunnel length is
measured. The reaming of the tunnel is done with a 6-
mm cannulated reamer for a length of 15 mm drilled
over the drill bit (Fig 8). The drill bit is replaced with a
shuttling FiberWire suture from the anterior to poste-
rior direction, exiting from the posterior aspect of the
shoulder.
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Fig 1. Patient is positioned in the beach chair position with
arm held by traction cable with portals marked over the right
shoulder.

LHB Tendon Shuttling and Fixation

The prepared LHB tendon with FiberTag TightRope
(Arthrex) is shuttled through the subscapularis split and
pulled out from the posterior aspect of the shoulder.
The Endobutton of the tightrope is flipped and held
firmly against the posterior glenoid neck and checked
by giving traction to the tendon (Fig 9). The LHB
tendon end is pulled 15 mm into the tunnel by pulling
on the FiberTag TightRope (Arthrex), and all of the
steps are visualized from the D portal, and the working
portal is the J portal. After fixation, the sling effect of
the biceps tendon is visualized in the prescapular space
and intra-articularly.

Fig 2. Hill-Sachs defect (HSL) is visualized from posterior
portal (A) and Remplissage done with two suture anchors
through an accessory posterior portal.
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Fig 3. Bankart repair of anterior labral tear is done with two
PushLock and one suture anchor viewing from Portal D and
working from anterior portal E. The Labral tissue (LAB) is
anchored at 3, 4, and 6 o’ clock position in the glenoid.

Remplissage of Hill-Sachs (Capsulotenodesis)

The final tightening of the suture limbs is done as the
final step from the posterior A portal and capsu-
lotenodesis of Hill-Sachs is done.

Final Arthroscopic Evaluation

The final arthroscopic evaluation is done from the D
portal, visualizing the LHB tendon in front and back of
the subscapularis demonstrating the sling effect of the
tendon over the subscapularis and sturdy tunnel fixa-
tion inside the joint. Well, centered humeral head is
visualized with recreated labral bumper effect, and
stability of Remplissage is checked with to and fro
movements of the humeral head (Figs 10 and 11).

Fig 4. Biceps tendon (BT) secured with single cinch stitch
with no. 2 Ethibond sutures using a suture passer from
anterior portal E visualizing from posterior portal A.
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Fig 5. LHB tendon (LHBT) tenotomy is shown at the level of
its origin from superior labrum working from anterior portal E
and viewing from posterior portal A using radiofrequency
ablator.

Postoperative Protocol

Postoperatively, patient is immobilized in an arm sling
and hand grips, passive elbow flexion, and shoulder
shrugs are initiated from the first postoperative day.
Passive shoulder movements are started from the 10th
day to achieve a full passive shoulder range of move-
ments at the end of the six weeks. The patient is
encouraged to do computer work from day 10, being
that the patient is a software professional. Active
shoulder movements and strengthening exercises are
initiated at the end of 6 weeks, and rehabilitation is
continued for 3 months. The patient is allowed to do
daily activities from the 6th week after sling removal.
The patient is allowed to return to occasional sports
activities after 3 months and active full intense sporting

Fig 6. Complete release of LHB tendon (LHBT) done from the
bicipital groove to the upper border of pectoralis major
working from anterolateral portal D and viewing from lateral
portal B.
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T
Fig 7. The long head of biceps tendon (LHBT) is exteriorized
through portal D and tendon preparation is done with
FiberTag TightRope.

activities at the end of 6 months. The tips and tricks of
this surgical procedure (Video 1) are listed in Table 2.

Institutional Review Board Approval

All procedures performed in studies involving human
participants were in accordance with the ethical stan-
dards of the institutional and national research com-
mittee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards. The
patient signed a specific consent accepting that anony-
mized medical data, including video recording of the
surgery, can be used for scientific and educational
purposes as long the patient identity and personal data
are protected.

Fig 8. Transosseous bone tunnel made in the glenoid at level
of 3 0’ clock position working from portal J and viewing from
portal D and reaming of tunnel made with 6-mm reamer for a
distance of 15 mm.
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Fig 9. LHB tendon (LHBT) passed through the bone tunnel
and secured with flipping of Endobutton of the FiberTag
TightRope, and the desired level of tendon is pulled into the
tunnel working from portal J and visualizing from portal D.

Discussion

Latarjet procedure is the preferred treatment for
recurrent shoulder dislocation with critical bone loss of
20-25%, and glenoid bone loss of less than 20% is
managed with soft tissue stabilization procedure like
Bankart repair, which is preferred worldwide.® Recent
studies in the literature show the amount of glenoid
bone loss leading to persistent instability even after
Bankart repair is as low as 15%.” Saha et al. in their
study demonstrated in patients with a high level of
activity, glenoid bone loss as low as 13.5% led to
worsening of WOSI scores, even without recurrent
instability.® The ideal management of recurrent shoul-
der instability with associated glenoid bone loss is still
under research.” "’

Fig 10. Final arthroscopic picture with completed LHB
tendon (LHBT) transfer to the glenoid and labral (LAB) repair
viewing from portal D.
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BT- Bicipital tunnel, HH- Humeral head, GL- Glenoid, HSL-Hill sach lesion, LHBT-Long
head of biceps tendon, LAB- Labrum, SUP LAB- Superior Labrum.

Fig 11. Animation picture depicting final fixation of LHB
tendon (LHBT) to the glenoid through the subscapularis split.
The flipped endobutton is securely placed over the posterior
glenoid surface.

The increasing trend of performing bony stabilization
procedures like Latarjet in such patients with subcritical
bone loss has its own share of disadvantages. There is a
steep learning curve for arthroscopic Latarjet, along
with the increased risk of neurovascular injuries, graft
and implant-related complications, increased risk of
arthrosis following increased stress on humeral carti-
lage by the coracoid graft, increased risk of superior
humeral migration arising from sacrificing of CA liga-
ment, and risk of scapular dyskinesis due to pectoralis
minor release, all of which warrants rethinking of
performing Latarjet procedures in patients with
subcritical bone loss."'"”

Shin et al. demonstrated it was not possible to restore
the glenohumeral kinematics with anterior glenoid
bone loss > 15% with Bankart repair. They demon-
strated a posteroinferior shift of humeral head in the
abduction and external rotation position, in addition to
glenohumeral translation in such scenarios.” Latarjet
procedure can reduce the dislocation rates in patients
with glenoid bone loss but with increased complication
rates when compared to Bankart repairs. Considering
the complication rates of Latarjet procedure, this should
be judiciously preferred in patients with smaller glenoid
defects.'® Dynamic anterior stabilization with the long
head of biceps tendon augmented with Bankart repair
can effectively prevent the subsequent instability in
patients with subcritical bone loss.”

Dynamic anterior stabilization using LHB tendon
transfer is less invasive compared to the Latarjet pro-
cedure in addition of providing the sling effect. A
biomechanical study by Mehl et al. demonstrated
decreased anterior glenohumeral translation of hu-
meral head with the DAS technique when compared to
Bankart repair in glenoid bone loss of less than 20%.
They also demonstrated an increased shift of posterior
and inferior humeral head in ABER position when
bone loss is greater than 20%.'” We conclude DAS can
be supplemented with Bankart repair as an effective
procedure in preventing instability in bone loss of less
than 20%.

Considering the option of isolated conjoint tendon
transfer as an alternative to the long head of biceps
tendon transfer, Bokshan et al. demonstrated
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Table 2. Tips and Pitfalls of the Technique

Tips

1) Adequate rotator interval release helps in proper visualization of
LHB release and subscapularis split.

2) Use of the J portal facilitates ease of working while tunnel
drilling and SC split.

3) Use of plastic tissue-protective sheath avoids soft tissue injury
and also proper visualization.

4) No soft tissue dissection is needed in the posterior aspect of the
glenoid when using FiberTag TightRope (Arthrex).

5) LHB tendon release is performed by cutting THL laterally to the
tendon and avoids injury to SC insertion.

6) Good tendon integration is achieved with the use of the bone
tunnel.

7) Reaming of glenoid tunnel is done up to 15 mm; whole tunnel
enlargement makes fixation with FiberTag TightRope difficult.

Pitfalls

1) Incorrect placement of D portal, the anterolateral portal impairs
adequate visualization of bicipital groove, risking injury to sub-
scapularis insertion.

2) Risk of soft tissue injury while drilling the glenoid tunnel if a
protection sleeve is not used.

3) Multiple sutures in LHB and usage of bulky penetrating devices
risk tendon injury and longitudinal split.

significant resistance to anterior humeral head trans-
lation in the case of subcritical glenoid bone loss when
compared to conjoint tendon transfer in a cadaveric
study.'®

Tang et al. demonstrated arthroscopic LHB transfer
and fixation with suspensory devices and bone tunnel
in their study, but the procedure needed soft tissue
dissection, exposing the posterior aspect of the glenoid
for using the suspensory device." We modified the
technique of using FiberTag TightRope (Arthrex),
avoiding soft tissue dissection, providing good fixation
strength, and also augmenting with labral repair and
Remplissage.

The failure strength and tendon healing rates with
different fixation devices that are in use for tendon
fixation were studied in the past by different authors.
Mayr et al. demonstrated lesser tunnel widening with
adjustable length loop cortical button when compared
to interference screw in ACL reconstruction.'’

Table 3. Advantages and Limitations of DAS

Advantages
1) Sling and hammock effect provided
2) Lower learning curve than arthroscopic Latarjet
3) Lower complications rate compared to bony procedures
4) Less soft tissue dissection is required.
5) Sturdy fixation of LHB tendon with use of FiberTag TightRope
(Arthrex)
6) Early postoperative rehabilitation can be initiated with the bone
tunnel technique.
Limitations
1) No long-term follow-up of functional recovery and shoulder
functions
2) Good knowledge of shoulder anatomy and skills in arthroscopy
are needed.
3) Weaker sling when compared to Latarjet
4) No bony restoration of glenoid arc is done.

A. V. NAIR ET AL.

Rahardja et al. compared the fixation strength of
suspensory devices versus interference screw on tibial
side graft fixation and found greater revision rates with
the usage of an interference screw when compared to
suspensory fixation.”’ Tunnel widening is reported
with both suspensory devices and interference screws,
but tunnel widening has greater consequences in the
case of interference screw fixation, as fixation depends
on graft compression against the tunnel wall."’
Although Frank et al. demonstrated superior results of
all suture-suture anchors over an interference screw
when used for biceps tenodesis, pull-out strength of
suture anchors when used for LHB in DAS are un-
clear.”’ Higher risk of suture pullout is expected in the
early postoperative period, which warrants a long
period of immobilization and delay in rehabilitation.
Considering all of the studies, we advise the use of
FiberTag TightRope (Arthrex), a suspensory device, in
the fixation of LHB in our modification of the DAS
procedure. The advantages and limitations of this sur-
gical technique are listed in Table 3.

Conclusion

Dynamic anterior stabilization with LHB transfer
along with Bankart repair is a viable option in man-
aging recurrent shoulder instability with glenoid bone
loss up to 20%. Fixation of LHB tendon to glenoid with
transosseous tunnel using FiberTag TightRope
(Arthrex) provides a sturdy fixation with less soft tissue
dissection and the option of early postoperative shoul-
der rehabilitation leading to better outcomes.
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