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Follow a deficit-based approach- Assess glenoid bone loss,
humeral bone loss & quality of the labrum.

Latarjet is indicated with glenoid bone loss >15%.

Non-operative management to be considered in:

No substitute for clinical examination: Mid-range instability during
crank-jobes is suggestive of extensive glenoid bone loss, look out
for ligament laxity!

Imaging: Plain radiographs are a must( Loss of double cortical sign:
indicative of glenoid bone loss). MRI for assessing the labrum and
CT for assessing glenoid bone loss & Hill Sachs lesion(HS quotient).

DAS procedure: Rerouting of biceps through subscapularis, can be
considered in bone loss of 10-15%, Long term results awaited!

 Highlights

      Multidirectional instability, uncontrolled epileptic, all first time    
      dislocators( except <20 years), undisplaced bony bankart, >50 
       years, Axillary neuropathy( employ caution).

EXPERT TALK 
ALGORITHM FOR SHOULDER INSTABILITY
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in a cadaveric model. As a result, the need for
early protection of all three types of Brostrom
procedures and cautious early rehabilitation
was emphasized (4). Kirk et al. (5) also
recommended protection to prevent ATFL
elongation. Furthermore, in patients with
long-standing lateral ankle instability with
attenuated native tissue and in very large
patients or athletes, both of whom are likely to
place extra stress on their ankles, the
adequacy of these repairs has been questioned
(5, 6). To address situations such as these, the
concept of using high-strength nonabsorbable
suture tape has been proposed, as described in
previous literature for rotator cuff repairs (7,
8). An internal brace is a ligament repair
bridging concept using braided ultra-high-
molecular-weight polyethene/polyester suture
tape and knotless bone anchors to reinforce
ligament strength as a secondary stabilizer
after a repair which may help resist injury
recurrence (9).

Case:

A 25-year-old male complaining of recurrent
ankle instability presented to us after 8
months after an inversion injury to his ankle.
Patient complained of recurrent internal
rotation of the foot and ankle, pain and an
unstable ankle. He had an episode of twisting
injury 8 months back which was managed
conservatively using a crepe bandage. 
On examination, ankle and foot range of
motion was good. There was a lateral joint line
tenderness. On evaluating the stability of the
ankle varus stress test and anterior drawer
test was positive for the patient. 
Radiological evaluation in the form of talar tilt
angle and anterior talar translation as a part of
stress x-rays were taken and were found to be
more than the opposite side. After which an 

ANTERIOR TALOFIBULAR
LIGAMENT RECONSTRUCTION
AND AUGMENTATION WITH
INTERNAL BRACING 

Abstract:
Lateral ankle instability is a common
pathological condition in recreational
and professional athletes (1).
Most foot and ankle surgeons perform
an open-modified Brostrom operation
for the treatment of lateral ankle
instability, and good-to-excellent
results have been reported (2, 3).
Despite the value of the Brostrom
procedure, limitations of this technique
exist. Waldrop et al. (4) reported that
both direct suture repair of the
anterior talofibular ligament (ATFL) and
the use of suture anchors in the fibula
or talus had significantly inferior
strength compared with the intact ATFL 
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MRI was done which revealed ATFL
ligament tear(Fig 1). We planned an
arthroscopic assisted Anterior
talofibular ligament reconstruction
with internal bracing for the patient. 

Surgical technique:
With patient in supine position,
using a standard anteromedial and
anterolateral portal a diagnostic
arthroscopy was done to look for
osteochondral defects which was
found normal. A lateral J shaped
incision was employed over fibula &
upper and lower flaps were raised.
Lax ATFL ligament was identified and
was split in two halves. Lower end of
fibula was made raw and two 1.9 mm
suture anchors were inserted over it.
Inferior extensor retinaculum was
identified and bites were taken
through it to perform Gould
modification. Brostrom repair was
done using Pant over Waist
technique. 
After the repair two knotless anchor
loaded with fibertape (internal brace)
were used to augment the repair
with one anchor in centre of talus
and the other over fibula. Internal
brace was tightened with ankle in
neutral position and a mosquito
forceps was kept below it to prevent
overtightening of repair(Fig 2). 

Fig 1: Plain radiographs & MRI imaging. A: Positive talar tilt angle, B: Anterior drawer stress
x-rays, C: ATFL tear( red circle) 

 

Following the procedure, a below knee
slab was applied for 2 weeks followed by
ankle rom exercises, Full weight bearing
allowed after 4 weeks and return to sport
allowed after 6 months. 

Discussion:
To date, the open modified Brostrom
operation has been the gold standard
procedure, with good-to-excellent
results (12, 13). Brostrom advocated a
method of ankle ligament reconstruction
in 1966 (2); however, Gould later modified
this technique by reinforcing the
ligament with the inferior extensor
retinaculum (14). Theoretically, inferior
extensor retinaculum reinforcement
covers the calcaneofibular ligament
vector. Furthermore, substantial initial
stability was obtained using an
anatomical reconstruction of the anterior
talofibular ligament alone with inferior
extensor retinaculum reinforcement (15). 

Lee et al. [16] performed a review of
simultaneous ankle joint pathologic
entities for chronic lateral ankle
instability. They reviewed 28 ankles that
underwent ankle joint arthroscopy with
concomitant open Brostrom−Gould
stabilization and reported a frequency of
7–100 % for associated intra-articular
pathologic features. 
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Of the 28 ankles reviewed, 100 % were found
to have some degree of synovitis, which was
frequently identified in the anterolateral
aspect of the joint. Other associated
pathologic features were talar dome
osteochondral defects in two ankles (7 %),
talar dome fibrillation in seven (30 %), loose
bodies in three (11 %), Bassett’s lesion in two
(7 %), anterolateral impingement in four (14
%), and distal anterior tibial spurring in four
(14 %). Ferkel and Chams (10) reported on 21
ankles that underwent ankle arthroscopic
evaluation before a Brostrom−Gould
procedure. They identified pathologic intra-
articular findings in 95 % of their patients.
Therefore, an arthroscopic inspection is
almost mandatory because of the high
incidence of concomitant intra-articular
lesion (17). A reliable arthroscopic method for
treating ankle instability without the need for
open surgery would be ideal (18).

Many studies have been reported on the
strength and the clinical results of the
arthroscopic modified Brostrom operation.
Lee et al. (19) reported that there was no
significant difference in torque to failure
between the open and arthroscopic modified
Brostrom operation through a biomechanical 

Fig 2: Intraoperative images. A: J shaped approach, B: Upper and lower flaps of ATFL, C:
Augmentation with internal brace 

 
  study of 11 human cadaveric specimens. In

2011, Nery et al. (17) reported the long-term
results of an arthroscopic modified Brostrom
operation in 38 patients with a mean follow-
up of 9.8 years. The mean AOFAS score was
90 and only one patient required soft-tissue
debridement for anterior impingement
postoperatively. Corte-Real and Moreira (18)
reported a similar technique but differed in
that only one anchor was placed into the
fibula, and only one distal location was used
for the sutures to exit through an accessory
portal. They followed up 31 patients for a
mean 24.5 months and found an average
postoperative AOFAS score of 94.4.

Moreover, Viens et al. (20) reported that the
strength and stiffness of the Brostrom repair
with suture tape augmentation were not
significantly different from those of the intact
ATFL in a cadaveric model. Prior research has
reported ATFL with the standard Brostrom
repair to be at least 50 % weaker than native
ATFL at time zero (4); the results of this study
also show that suture tape augmentation
techniques produce stronger and stiffer
results than those of the standard Brostrom
repair.
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Clinical and radiographic outcomes using a suture tape augmentation for lateral ankle instability are
excellent and are equivalent to standard Bostrom repair. 

There is evidence to suggest earlier return to sports and lower recurrence rates with suture tape
augmentation

Conclusion:
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patient with synovial chondromatosis of the
shoulder with multiple loose bodies causing
glenoid cartilage erosions and loss. This
required not only loose body removal but
cartilage regenerative procedure- bone
marrow aspirate concentrate (BMAC)
application. Post-surgery, he had rapid
resolution of symptoms.

Introduction:

Synovial chondromatosis or
osteochondromatosis is a rare, typically
monoarticular, benign condition of
uncertain aetiology which manifests as
multiple cartilaginous or osteocartilaginous
nodules within a joint, and is thought to
arise as a result of synovial metaplasia into
cartilage which sometimes may ossify(1)(2)
(3). These often detach from the synovium
and become intra-articular loose bodies.
Typically occurring in joints, it can also be
encountered in other parts of the body
lined by synovium such as bursae or tendon
sheaths. The involvement of the shoulder
joint is uncommon(4)(5). These can be
asymptomatic but sometimes cause pain,
swelling or episodes of locking. The
treatment involves removal of all loose
bodies, either by open or arthroscopic
techniques(6)(7).  In addition, any
concomitant problem such as instability or
muscle injury must be addressed(8). In this
case, it was wear of the glenoid cartilage
which resulted in a full thickness cartilage
loss anteriorly involving about 25% of the
glenoid which we repaired using BMAC with
fibrin glue.

SHOULDER
CHONDROMATOSIS WITH
MULTIPLE LOOSE BODIES
AND GLENOID EROSION-
MANAGED BY
ARTHROSCOPIC LOOSE
BODY REMOVAL AND BMAC
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Abstract:

Chondromatosis is a rare, benign
condition of the joints with
metaplasia of synovium into
cartilage leading to the formation
of loose bodies. Involvement of the
shoulder joint is uncommon.
Symptomatic individuals require
removal of the loose bodies. Here
we describe a case report of a 
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Use of BMAC combined with fibrin
glue in the repair of cartilage loss in
the shoulder has not been previously
reported. 

Case report:
A 34 year old male presented to the
outpatient department with history of
severe left shoulder pain from 2 days.
The pain was severe and he was
unable to lift arm or do any activities
with left upper limb. He had a similar
painful episode one year back which
was resolved with a local injection
(may have been a corticosteroid
injection) elsewhere without any
evaluation. He was a regular gym goer
and used to do heavy workouts till one
year back. He had no comorbidities,
was right hand dominant and a
businessman by occupation.

Physical examination revealed a
minimal diffuse tenderness, restricted
range of movements with flexion of
70°, passive abduction of 60°, no
active abduction,

 external rotation of 20° and internal
rotation to level of lumbar spine only.
All movements were painful.
Impingement tests were negative but
there was gross weakness of
supraspinatus with drop arm sign
present. Moderate weakness of
subscapularis and infraspinatus were
also noted. Speed’s and Yergason’s
tests were negative.
X-rays revealed the presence of
numerous osteochondral loose bodies
in the shoulder (Figure 1), while an MRI
scan confirmed the same, also
identifying a loose body causing
mechanical block to movements
(Figure 2). The MRI also confirmed
that the rotator cuff was intact, but
revealed presence of glenoid erosions. 

He soon underwent surgery- left
shoulder arthroscopy, loose body
removal, debridement and repair of
the glenoid cartilage loss by BMAC
(Figure 3). While the loose body
removal was done by the standard
arthroscopy technique in the beach
chair position, the BMAC needed a dry 

 

Figure 1: Plain radiographs. (A)
AP view, (B) Axillary view

IAS newsletter 16,  Nov 2022, Vol-2, Issue-8



9IAS newsletter 15,  July 2022, Vol-2, Issue-7

Difficulties encountered were few,
such as repeated mopping over a
long time needed to dry out the
glenoid bony bed and to achieve
accurate moulding of the fibrin glue
against gravity on the vertically
oriented glenoid.

Post-operatively, he was on an arm
pouch for 10 days, isometric
exercises and gentle passive range of
movement exercises were
started. Active movements including
abduction started by 2 weeks with
resumption of all light activities by 3
months. Rotator cuff strengthening
using resistance bands were also
started at 3 months.
At one year follow-up, he has no
pain, full range of movements, full
function and near complete recovery
of rotator cuff strength. There was
no recurrence of the
chondromatosis.

bony bed. For this, saline infusion
was replaced with a standard CO2
insufflator used in laparoscopy
surgeries. In addition, dry gauze
was used to absorb all the residual
moisture from the joint.
Meanwhile, 60 ml of bone marrow
was aspirated from the left
anterior iliac crest, prepared with
the BMAC machine (Arthrex Angel
system). One ml of BMAC was
loaded onto a double barrel
syringe for use with fibrin glue.
Once a dry bed was obtained,
multiple drill holes were made to
anchor the fibrin glue-BMAC
composite. The BMAC-fibrin glue
composite was slowly injected into
the defect using an epidural
needle and allowed to set. As it
solidified, it was gentle moulded
into the shape of the glenoid.
Once set, wound closure was done
by the standard technique. 

Figure 2: MRI images showing loose fragments likely to be the cause of symptoms (red circle).  
(A) Sagittal cuts (B) Axial cuts (C) Coronal cuts



Discussion:

Synovial chondromatosis is a rare, benign condition with literature on the same
limited to individual case reports or small case series. Some of the reports
emphasise the need to treat associated problems such as instability or cuff tears
at the same time as loose body removal(8). In this situation, there was glenoid
cartilage erosion and loss which was treated in the same sitting. 

BMAC for cartilage defects in the knee joint has been used at our institution for a
few years now with consistent results. It is used by either open technique or dry
arthroscopy technique using a double barrel syringe, thrombin and fibrinogen,
forming a fibrin glue scaffold which can be shaped to fill the defect precisely and
hold the stem cells in place for reliable healing of the defect. There are reports
showing that this results in the formation of hyaline cartilage filling the defect(9).
This is important since techniques such as microfracture result in formation of
fibrocartilage which is mechanically inferior to hyaline cartilage in resisting the
typical compression and shear forces encountered. 
Autologous chondrocyte implantation (ACI), when used to fill such defects
achieves formation of hyaline cartilage but has the main drawback of being a
two-stage procedure(9).

The use of BMAC in this technique in the shoulder has not been previously
documented. There are some studies using intra-articular BMAC injections for
primary osteoarthritis and supraspinatus tendinopathies, but not with its use
along with fibrin glue for cartilage defects(10).
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Figure 3: Arthroscopy images. (A) Loose body (B) Cartilage delamination & loose body (c ) glenoid
after debridement of the unstable cartilage
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Synovial chondromatosis is a rare, benign condition characterised by
development of intra-articular cartilaginous loose bodies which typically
need removal. 

Associated problems also need to be addressed, and in this situation,
cartilage loss in the glenoid was managed by BMAC-fibrin glue insertion.

The use of BMAC-fibrin glue has become commonplace in the management
of cartilage loss in the knee, but this case demonstrates use of the same in
the shoulder.

Conclusion:
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