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ISKSAA (International Society for Knowledge for Surgeons on Arthroscopy and Arthroplasty) is a society of orthopaedic 
surgeons from around the world to share and disseminate knowledge, support research and improve patient care in 
Arthroscopy and Arthroplasty. We are proud to announce that ISKSAA membership has crossed the 1550 mark ( India 
& Overseas ) making it the fastest growing Orthopaedic Association in the country in just over 4 years of its inception . 
With over 300000 hits from over 152 countries on the website www.isksaa.com & more and more interested 
people joining as members of ISKSAA, we do hope that ISKSAA will stand out as a major body to provide opportunities 
to our younger colleagues in training, education and fellowships.  
 

Our Goals……… 

 To provide health care education opportunities for increasing cognitive and psycho-motor skills in Arthroscopy 
and Arthroplasty 

 To provide CME programs for the ISKSAA members as well as other qualified professionals. 
 To provide Clinical Fellowships in Arthroscopy and Arthroplasty 
 To provide opportunities to organise and collaborate research projects 
 To provide a versatile website for dissemination of knowledge 

ISKSAA Life Membership 

The membership is open to Orthopaedic Surgeons, Postgraduate Orthopaedic students and Allied medical personal 
interested in Arthroscopy & Arthroplasty. 

Benefits of ISKSAA Life membership include…. 
 Eligibility to apply for ISKSAA’s Prestigious Fellowship Programme . We are finalising affiliations with 

ESSKA , ISAKOS , BOA , BASK , Wrightington and FLINDERS MEDICAL CENTRE , IMRI AUSTRALIA to provide 
more ISKSAA Fellowships in India , UK , USA ,  Australia and Europe . We awarded 14 ISKSAA 
Fellowships in Feb 2013 , 6 ISKSAA IMRI fellowships in Feb 2014 , 54 ISKSAA fellowships in 
September 2014 , 22 ISKSAA wrightington MCh fellowships in  December 2014 , 40 ISKSAA 
Fellowships in October 2015 , 15 ISKSAA Wrightington MCh Fellowships in December 2015  , 61 
ISKSAA Fellowships in November 2016 and 56 ISKSAA Fellowships in Chandigarh in October 2017  

 Free Subscription of ISKSAA’s official , SCOPUS INDEXED , EMBASE INDEXED peer reviewed , online scientific 
journal Journal of Arthroscopy and Joint Surgery ( JAJS ).  

 The next round of ISKSAA fellowships interviews will be in ISKSAA LEEDS UK 2018 in June 2018 
where we are offering over 60 ISKSAA Clinical fellowships along with the ISKSAA Wrightington 
MCh Fellowships . 

 Only as a life member , you can enjoy the benefit of reduced Congress charges in ISKSAA LEEDS UK 
2018 being held at Leeds , UK and participate in the Cadaveric workshops / Hospital visitations . 

 Member’s only section on the website which has access to the conference proceedings and live surgeries of 
ISKSAA 2012 , 2013 & 2014 along with a host of other educational material . 

 Important opportunity for interaction with world leaders in Arthroscopy & Arthroplasty . 
 Opportunity to participate in ISKSAA courses and workshops 

 
 
To enjoy all the benefits & privileges of an ISKSAA member, you are invited to apply for the Life 
membership of ISKSAA by going to the membership registration section of the website and entering all 
your details electronically. All details regarding membership application and payment options are 
available on the website (www.isksaa.com) 
 





    

 

 
ISKSAA – Wrightington International Training 

Fellowships leading to MCh degree  
 
We are proud to provide this unique opportunity for post-graduate education and subspecialist training in 
the UK in partnership with Edge Hill University since 2014 . Around 40 ISKSAA members so far have 
succeeded in obtaining positions through this program in the UK .  
 
The programme is aimed at motivated candidates who wish to come to UK to obtain 2 years of clinical 
experience, specialist surgical training and an MCh degree from Wrightington Hospital and Edge 
Hill University. The next Interview dates will be slated for June 2018 and details will be sent to all 
ISKSAA members once they are finalized .  
 
Having cleared the IELTS exam before the interviews will be of advantage for final selections . The 
Clinical posts would start in August 2019 .  
 
For further details ,  
 
You may visit the website at http://isksaa.com/isksaa_Wrightington_MCh_Fellowship.php or you may 
communicate with ISKSAA President at isksaafellowships@gmail.com. 
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A B S T R A C T

Historically, silicon has been accorded low importance as a trace element. Its role has generally been
regulated to that ofminor influence on bone and connective tissue development. However, in vitro and in
vivo studies have shown that these assumptions are incorrect. Silicon plays a key role in bone biology,
improving bone regeneration and increasing bonemineral density. The aim of this review is to provide an
understanding of the role of silicon in bone biology and its clinical application.
© 2017 Published by Elsevier, a division of RELX India, Pvt. Ltd on behalf of International Society for

Knowledge for Surgeons on Arthroscopy and Arthroplasty.
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1. Introduction

Historically, silicon has been accorded low importance as a trace
element. Nielsen proclaimed that silicon was an inert universal
element, a “fortuitous reminder of our geochemical origin or an
indicator of environmental exposure”.1 However, animal studies in
the1970’s showed thatdietary silicondeficiencyproducesdefects in
connective and skeletal tissues,2,3 and that silicon is concentrated at
themineralizationfrontofgrowingbone.3 Over thepast fewdecades
we have improved our understanding of the essential role of silicon

inbonebiology,withrenewedinterest recently for itsapplicationasa
potential treatment for osteoporosis and other forms of bone loss.
The aim of this review is to provide an understanding of the role of
silicon in bone biology and its clinical application.

2. Silicon � the important trace element

Silicon (Si) is a non-metallic trace element, with a distribution
in the body of 1–2g (the third most abundant element after iron
and zinc).4Dietary intake of Si is between 20–50mg Si/day formost
Western populations,5 more than two fold higher than the typical
intake of iron and zinc. In China and India, plant based societies, the
intake is higher (140–204mg/day).6,7 In children, the major source
is from cereals (68% of total dietary intake), whereas beer ingestion* Corresponding author.

E-mail address: manit_arora@hotmail.com (M. Arora).

http://dx.doi.org/10.1016/j.jajs.2017.10.003
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forms the major source in adults (44% of total dietary intake).5

Other source of Si include drinking water, plant foods (cereals, rice,
barley, oats etc), some vegetables (beans, spinach and root
vegetables), seafood (mussels) and supplements.

In vivo, silicon is widely distributed throughout the body with a
strong predilection for bone and connective tissue.4 Within bone,
silicon appears to be extensively bound to gylycosaminoglycans,
key component of the extracellular matrix (ECM) in addition to
collagen and proteoglycans. This suggests that silicon plays an
important role in bone structure and formation. Silicon deprava-
tion studies have showed the detrimental effects on bone and
connective tissue.

On the contrary, silicon is rarely toxic when taken orally.8

Humans have used magnesium trisiclate, a gastric antacid, for
more than 40 years without adverse reaction.

3. In vitro and in vivo studies

The Carlisle in vivo studies of the 1980’s found that silicon
increased bone matrix synthesis in chick tibias and that Si had a
dose dependent increase in prolyl hydroxylase activity, the enzyme
involved in collagen synthesis.4 This suggests that silicon is
involved in bone matrix synthesis, through the upregulation of
enzymes.

Recent studies with human osteoblast cell lines showed
increased osteoblast proliferation, ECM synthesis, ALP activity
and osteocalcin synthesis.9 Feng et al (2007) and Zou et al (2009)
also found that silica containing nanospheres have a significant
effect on proliferation of osteoblast cell lines in vivo and in vitro, in
a dose dependent manner.10,11

Recently, Martinez et al (2015) and Ghanaati et al (2010) have
found that a when silicon is converted into a gel scaffold, it
promotes osteoblast differentiation and vasculogenesis, and may
also aid in drug delivery.12,13

Thus silicon has been shown both in vivo and in vitro to have
significant effects in promoting bone formation, bone regeneration
and vasculogenesis.

4. Silicon in bone implants and cement

Silicon containing implants and ceramics such as Si-substituted
hydroxyapatite and Bioglass have been shown to bond better to
bone that their non-Si containing counterparts due to the
spontaneous formation of a biologically active apatite-like layer
on their surface, with an additional positive effect of vascularized
soft tissue regeneration.14 Silica is postulated to undergo partial
dissolution on these materials to form an amorphous Si layer and
the dissolved Si has been implicated in the in vivo efficacy. Further,
the addition of Si to hydroxyapatite leads to faster bone remodeling
at the bone-HA interface.15

Coathup et al. conducted an in vivo study on female sheep of a
silicate-subsituted calcium phosphate ectopic implant in the
paraspinal muscles.16 After twelve weeks, they found that Si had
a significant effect on the formation of bone both within the
implant and on the implant bearing surface versus a non-Si
calcium phosphate control group.

Thus, silicon based implants promote bone formation and
vasculogenesis.

5. Silicon and bone mineral density (BMD)

The Farmingham Offspring cohort study found that higher
intake of dietary silicon was significantly associated with more
positive BMD at the hip in men and pre-menopausal women, but

not in post-menopausal women.17 These findings were also
reported in the APOSS (Aberdeen Prospective Osteoporosis
Screening Study) cohort, a women only cohort, where dietary
silicon intake was positively associated with BMD at the hip and
spine in pre-menopausal women. Similar findings were seen in
post-menopausal women who were on concurrent HRT.

There have been no silicon depravation studies conducted in
humans till date. In chicks, silicon depravation leads to thinner and
more flexible legs with increased fracture risk.18 In rats, defects to
the skull are prevalent in the silicon deprived.2

In osteoporotic subjects, silicon supplementation leads to
increased bone volume19 and increased femoral and lumbar spine
BMD.20 Interestingly, Eisinger and Clairet found that silicon ismore
effective than Etridonate and sodium fluoride in increasing BMD. A
recent study by Spector also found that silicon increased both BMD
and bone formation markers (pro-collagen type 1 N-terminal
propeptide) in osteopenic and osteoporotic subjects, with a dose
dependent relationship between the marker and increasing
choline-stabilized orthosilicic acid dose (ch-OSA). Similarly, in
ovariectomized rats, chicks and horses, supplementationwith Si or
ch-OSA reduced bone resorption and bone loss and increased bone
formation and BMD.21–24 In a recent review,25 Price et al. found
overwhelming evidence for further research into silicon as an
important component of osteoporosis treatment.

Thus silicon works has a compounded effect to increase bone
mineral density and should be an essential part of the diet of
osteoporotic patients.

6. Mechanism of action

The mechanism of action of silicon is poorly understood at
present. In Fig. 1 we present our proposed mechanism of action. It
is postulated to be involved in bone formation through the
synthesis and/or stabilization of collagen and ECM. It is also
implicated in gene transcription of the type 1 collagen gene, a
cofactor for prolyl hydroxylase the enzyme of collagen synthesis,
promoting the absorption of essential elements needed for bone
synthesis such as copper, calcium and magnesium, and in the
scavenging of toxic aluminium.4 Carlisle postulated that silicon
probably acts by making the bone matrix more calcifiable.3

[(Fig._1)TD$FIG]

Fig. 1. Proposed mechanism of action of silicon.
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7. Conclusion

Silicon has a key role to play in bone biology. Although poorly
understood, its mechanism of action is likely related to the
synthesis and stabilization of collagen in bone matrix. In vivo and
in vitro studies have demonstrated its importance in improving
bone regeneration and increasing bone mineral density. Clearly,
this forgotten element holds much promise for the future of
orthopaedics.
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A B S T R A C T

Background: Lateral clavicle osteolysis has been attributed to repetitive stress; particularly in activities
requiring excessive overhead motions such as weightlifting or rugby. Arthroscopic lateral clavicle
excision is recommended for symptomatic acromioclavicular joint that has failed conservative
treatment.
Aim: The present study aims to assess patient-reported outcomes of arthroscopic lateral clavicle excision
for osteolysis.
Methods: Sixteen patients with a mean age of 33.56�12.2 (range 18–59) underwent lateral clavicle
excision over a 24 month period, by one senior shoulder surgeon. All patients participated in sport and
professional athletes accounted for 56% of the patient cohort. Constant (CS) and QuickDASH (QD)
outcome scores were obtained by questionnaire at a mean 21 months following surgery (range 3–40).
Results: A significant improvement in CS (p<0.001) and QD (p =0.012) was noted. Patient satisfaction
increased from 3.7�1.7 to 8.8�2.5 on a 10-point visual analogue scale (p =0.0024). 87% of patients were
able to return to their former level of sporting activity. The average time to return to sport was
6.3�4.8months, ranging from 2–18 months.
Conclusions: Acromioclavicular joint excision for lateral clavicle osteolysis is associated with significant
improvements in post-operative shoulder outcome scores, while providing adequate pain relief and
improving the range of motion of the affected shoulder.
Level of Evidence: IV Case Series
© 2017 International Society for Knowledge for Surgeons on Arthroscopy and Arthroplasty. Published by

Elsevier, a division of RELX India, Pvt. Ltd. All rights reserved.

1. Introduction

Osteolysis of the acromioclavicular (AC) joint has been regarded
as an increasing cause of shoulder pain.1 Traumatic lateral clavicle
osteolysis was first described by Dupas et al. in 1936,2 followed by
atraumatic lateral clavicle osteolysis two decades later.3 Recent
work has reported similar findings on radiographic and magnetic
resonance imaging (MRI) in both traumatic and atraumatic lateral
clavicle osteolysis.4

Controversy surrounds the pathogenesis of lateral clavicle
osteolysis, where Cahill proposed that the osteolytic process was
induced by the presence of microfractures in the subchondral
bone, caused by a repetitive stress.5,6 He postulated that repetitive
microtrauma activates an inadequate repair and remodeling
process, which favours bone resorption over formation. Ultimately,

Cahill’s pathogenic theory still has a traumatic element, albeit in a
more chronic and subacute manner. Numerous case reports have
suggested alternative pathogeneses of lateral clavicle osteolysis,
including autonomic dysfunction, hypertrophic synovial tissue,
ischemic necrosis, and reactive hyperemia.7–12 However, due of
lack of sufficient evidence, Cahill’s theory of osteolysis induced by
microfractures in the subchondral bone still remains the most
accepted.5

Lateral clavicle osteolysis, as described above, has been
attributed to repetitive stress; particularly in activities requiring
excessive overhead motions, reducing the ability of the bone to
heal after loading. Therefore, lateral clavicle osteolysis most likely
presents in strength and power athletes, such as weightlifters or
rugby players, and jobs requiring heavy overhead lifting, such as
builders or plasterers.13 Cahill et al.5 noted that 98% of radiographs
indicating lateral clavicle osteolysis belonged to weightlifters, in
which 50% had microfractures in the subchondral bone, and was
the first case series detailing this occurrence. Since then,more than
one hundred cases have been reported in male weightlifters13;
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highlighting the association between weight training amongst
athletes and lateral clavicle osteolysis. Additionally, the increased
number of women in weight lifting and sports involving overhead
throwing, coincides with an increase of females presenting with
lateral clavicle osteolysis.14

Early management of lateral clavicle osteolysis consists of rest
and activity modification. The use of non-steroidal anti-inflamma-
tory drugs (NSAIDs) are recommended to reduce inflammation,
however it has been debated that NSAIDs may reduce bone
healing.15 Additionally, intra-articular corticosteroid injections
may temporarily relieve the pain. Worcester et al.16 have argued
that temporary relief of pain provided by a steroid injection may
second as a diagnostic tool indicating that the pain is localised to
the AC joint; patients who experienced only temporary relief of
their symptoms after two injections, were candidates for surgery
and noted full relief of their symptoms post-operatively.16 Surgical
intervention is recommended for a symptomatic AC joint that has
failed conservative treatment. Typically there is point tenderness
of the AC joint, combined with abnormalities on radiographs. The
excision of the lateral clavicle has become the mainstay of surgical
treatment.

The present study evaluates the outcome of lateral clavicle
excision in patients with lateral clavicle osteolysis. The success of
the procedure was evaluated based on pre- and post-operative
shoulder outcome scores. Other epidemiological factors were also
assessed with regards to their effect on surgical outcomes.

2. Materials and methods

2.1. Patient demographics

Data was extracted over a 24 month period from patients who
required a lateral clavicle excision due to osteolysis. All patients
were in the care of one senior shoulder surgeon and procedures
carried out at one day-case unit. Nineteen patients were identified
as eligible for the study, with a minimum follow up period of 3
months. Three patients could not be contacted to evaluate their
post-operative outcomes and were subsequently excluded from
the present study. As a result, 16 patients were included in this
study; where 15 patients had unilateral surgery and one patient,
bilateral.

The patient cohort consisted of two females and fourteenmales,
with a mean age of 33.56�12.17 (range 18–59). Professional
athletes accounted for 56% of the patient population (n = 9); where
50% of patients were professional rugby players (n =8). Addition-
ally, the current series included one professional water polo player
and a semi-professional rugby player. The remaining patients
participated in sports at a recreational level; ranging from weight
lifting, triathlons and football. The diagnosis of osteolysis was
made on MRI in 87.5% of cases and plain radiography alone in the
remainder.

2.2. Surgical technique

Surgery was performed under general anaesthesia, with an
interscalene brachial plexus block. The patient was placed in a
beach chair position.17 Following arthroscopic examination of the
glenohumeral joint, the subacromial bursawas entered and the AC
joint exposed inferiorly. Instruments were inserted into the AC
joint via direct anterosuperior and posterosuperior portals to
deride the lateral end of clavicle. Bony resection was kept to
minimum due to the osteolysis of the lateral clavicle, in order to
avoid any ligament damage and instability. The anterior, superior
and posterior capsule and AC ligaments were not breached. After
resection, the joint was then examined arthroscopically from both
the anterior and posterior portals, to check for any loose bone

fragments and the lateral clavicle was stressed to assess for any
excess mobility after resection.13

2.3. Outcome measures

To investigate the efficacy of lateral clavicle excision for
osteolysis, shoulder outcome scores were utilised both pre- and
post-intervention. The present study employed Constant Shoulder
Score18 and QuickDASH19 scoring instruments. Additionally, all
patients were asked to rate their satisfaction with their affected
shoulder. This was carried out using a visual analogue scale (1–10)
both pre- and post-operatively.

2.4. Statistical analysis

Statistical analysis was conducted using IBM SPSS software
version 20. Nonparametric statistics were used in the present
study. Wilcoxon matched pairs tests were performed to assess the
pre and postoperative difference between outcome scores and
patient satisfaction. When p<0.05 data is deemed as significant
and highlighted with an asterix (*).

3. Results

In the present study, 81% of patients present with lateral
clavicle osteolysis as a result of a sport (n = 13); 50% rugby, 12.5%
lifting weights (n = 2), while 1 injury was related to cricket, water
polo and cycling respectively (Fig. 1).

Prior to lateral clavicle excision surgery, 87.5% of patients
received an AC joint corticosteroid injection (n = 14). Of those who
had injections, 36% noted slight improvement (n =5), 29% reported
a significant improvement (n = 4), while 14% of patients reported
no improvement at all (n =2) (Table 1). The effect of the injections
on a further 3 patients (21%) was not recorded.

The mean time taken from symptoms to surgery was 9 months
(1–36 months). All patients were reassessed for shoulder outcome
scores at mean follow-up time of 21.38�10.69months (range 3–
40). A significant improvement in the Constant Shoulder Scores
was noted, as depicted in Fig. 2A. The mean pre-operatively score
improved from 52.3�12.1 to 87.3�17.8 post-operatively (p
<0.001), with a 95% confidence interval (CI) of 23.41 to 46.6.
Improvement in QuickDASH scores were noted following lateral
clavicle excision as depicted in Fig. 2B, from 30.5�6.4 to 6.8�1.2
(p =0.012), with 95% CI of 39.97 to 7.51. The work module of the
QuickDASH score averaged 25.0 pre-operatively and 0.0 post-
operatively. Despite the decrease of 25.0 points, this improvement
[(Fig._1)TD$FIG]

Fig. 1. Aetiology for lateral clavicle Osteolysis.
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was not shown to be statistically significant, where p =0.106. The
sport module of the QuickDASH score significantly improved from
69.7 to 13.4 post-operatively (p = 0.001). The time taken for
patients to return to their previous level of sport was also noted,
where 87% of patients were able to return to their former level of
sporting activity. Of these patients, the average time it took to
return to full sports was 6.3�4.75months, with a range of 2–18
months. Thirteen percent of patients could not return to their
former level of sport after surgery. No significant difference was
observed dependent on age (p = 0.631) or time to surgery
(p = 0.364). There were no complications in this case series. As
depicted in Fig. 2C, patient satisfaction significantly increased from
3.7�1.7 to 8.8�2.5 on a visual analogue 10-point scale, where ten
is “most satisfied” (p =0.0024).

4. Discussion

The current paper evaluated clinical outcomes of arthroscopic
lateral clavicle excision to treat osteolysis and has shown
significant improvements in post-operative shoulder outcome
scores, while providing adequate pain relief. No complications
were noted in patientswho had undergone lateral clavicle excision.

It is well-recognised that lateral clavicle osteolysis occurs in
weightlifting and power athletes. The present study supports this,
accounting for 75% of all patients (n = 12). Furthermore, 81%
(n = 13) of all injuries were attributed to sports. This data correlates
well with early work from Cahill, who noted that 98% of
radiographs indicating lateral clavicle osteolysis belonged to
weightlifters.5 However, it has been claimed that this figure is
an overrepresentation, where Scavneius and Iversen report amuch
lower 27% incidence in weightlifters.20

Response to pre-operative steroid injections were shown to
have no effect on the post-operative outcome. A mere 4 point
difference in Constant Scores was observed between groups of
patients who did not have an injection pre-operatively (31.5
points) and thosewho did (35.5 points). It should be noted that the
current data cannot draw any conclusion on the efficacy of steroid
injections in the non-operative cohort.

Arthroscopic resection of the clavicle has been reported to
provide pain relief and allow a return to function comparable to
open techniques.21 Outcomes of arthroscopic lateral clavicle
excision were described in 2000, however the study merely
described 54% shoulders had excellent results, 39% had good
results, and 7% were failures.21 The current study aimed to explore
the outcomes further, aided with shoulder outcome scores,
satisfaction and return to sport.

A significant increase in Constant scores, 21 months following
surgery, is indicative of improvement in range of motion and pain.
Additionally, a significant improvement in QuickDASH scores
highlights an enhancement in the quality of life of the patient
following surgery. We have no knowledge of any other study
utilising shoulder outcome scores as a measure of improvement
following lateral clavicle excision. Patient satisfaction increased
from 37% to 88% following lateral clavicle excision, in the present
study. Petersson reported that 72.5% of patients were “pleased”
following their procedure.22

Table 1
Effect of corticosteroid injection for lateral clavicle osteolysis.

Effect of Steroid Injection Number of Patients Percentage

No Injection 2 12.5%
Injection 14 87.5%
No Improvement 2 14%
Slight Improvement 5 36%
Significant Improvement 4 29%
Effect not recorded 3 21%

[(Fig._2)TD$FIG]

Fig. 2. A) Improvement in Constant score following lateral clavicle excision. B) Improvement in QuickDASH scores following lateral clavicle excision. C) Improvement in
patient satisfaction following lateral clavicle excision.
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One advantage of the current study is that all procedures were
conducted by the same surgeon. This reduces the variability in
surgical results between different surgeons, and as such the results
obtained can be standardised to rule out any differences between
differing surgical techniques. The limitations of this study were
directly linked to the inherent problems of a level IV study. As such,
there was no control group available to compare the results of this
lateral clavicle excision surgery against.

Arthroscopic lateral clavicle excision is associated with signifi-
cant improvements in post-operative shoulder outcome scores,
while providing adequate pain relief and improving the range of
motion of the affected shoulder, with a high rate of return to sport.
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