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SUB-SPECIALIZATION IN ORTHOPAEDICS:
IS IT RELEVANT TO THE INDIAN SCENARIO?

Dr. David V Rajan & Dr. Rohith Daniel P. G

INTRODUCTION
Since the late 70’s, India has seen great ad-

vancement in the field of Orthopaedics. It all started
with the introduction of AO principle of internal fixation
of fracture, which brought orthopedic surgeons from
being mere bone setters into the surgical main stream1.
From then on, orthopaedic surgery in India has evolved
and progressed in leaps and bounds.

Over the course of the last four decades, as
orthopaedics grew, it also branched out into many sub-
specialties. These include joint replacement services of
the knee, hip, spine surgery, pediatric surgery, shoulder
surgery, knee surgery, limb lengthening and deformity
correction, sports medicine, orthopedic oncology and so
on2. With sports becoming a big money spinner, the
arthroscopic surgeries have also evolved greater dimen-
sions. As technology advances, we are likely to see many
more orthopaedic sub-specializations evolve. Micro sur-
gery, tissue engineering, genomic engineering, nano tech-
nology, computer assisted surgery are a few which would
sprout and grow3.

NECESSITY OF SUB-SPECIALIZATION
There was a time when orthopedics was con-

sidered to be an ‘end’ specialty, which does not require
further sub/super specialization. However, the situation
has changed a lot over the last decade. This change has
been more patient-driven than provider driven. There
has been a change in the attitudes of patients regarding
how, when, where and by whom they want to get treated
by for a particular disease condition.  Few years back,
patients preferred to go first to their family physician
for any of their problems. However, now they seek out
the most qualified super-specialist for treating the sim-
plest of their illness. This shift in attitude is nowhere
more palpable than our cities and towns.

It is true that in many parts of our country, sub-
specialization is not taken seriously. This may be be-
cause the patient population lacks awareness regarding
the advanced surgical options available or because of
their tendency to accept sub-optimal outcome after sur-

gery. However, even in these places the situation is
changing rapidly, and currently most patients want to get
treated by the most qualified hands. With the advent of
Internet which provides data regarding the qualification
of most Doctors, it has become easy for any patient to
pick and choose, and get treated by whomsoever they
feel competent enough4. In such a scenario, it is always
advisable that an orthopedic surgeon must have enough
qualifications and skills to attract patients.

Another reason for increasing trend towards sub-
specialization is the possibility of a better job, both in
terms of remuneration and designation5. When a young
orthopedic surgeon comes out of post graduate training,
he is faced with numerous options as to how to pursue
his career. The general trend in Tamil Nadu is to start
practicing orthopaedic surgery immediately after post
graduation as there are enough job opportunities avail-
able.  However, in States like Maharashtra, Karnataka
or Delhi, the newly qualified orthopaedic surgeon imme-
diately starts scouting for post doctoral fellowship. This
is because, the over saturation of orthopaedic surgeons
in these States make sure that only those with the maxi-
mum qualification in their repertoire make it into a good
job in a decent Hospital. The trend now is that in major
cities, most Hospitals seek out only for orthopaedic sur-
geon with fellowship training.

We must also recognize that in many of our post
graduate Institutes, the primary emphasis is still on man-
agement of trauma. The other sub specialties especially
arthroscopy, joint replacement, pediatric orthopedics and
deformity correction which are equally vital in day to
day orthopedic practice are usually sidelined. However
this may not be universally true. Just like our country
which is so vast and varied, our orthopaedic training also
is varied and diverse. Most often our Universities pro-
vide 3 year post graduate degree or 2 year diploma to
Doctors. During this period, some Institutes provide good
hands on training; whereas some others do not; prob-
ably due to disproportionately high number of post gradu-
ate trainees6,7. Many Institutes may not have the ex-
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perts or the equipments for advanced training. In such
instances, the onus of getting trained in sub-specialties
other than trauma falls on the orthopaedic surgeon him-
self.

There are several other factors also at play when
an orthopedic surgeon opts for sub-specialization. These
include the lure of a higher professional stature that comes
with the extra qualification. Another reason for choos-
ing a non trauma sub specialization is the fact that as
most surgeries are of elective nature, one can escape
from late night trauma surgeries.

OPTIONS FOR SUB-SPECIALIZATION
One of the greatest problems with obtaining sub-

specialization is the low number of seats available for
the same. At the Central Government level only, the Na-
tional Board of Examination (NBE) provide 2 year Fel-
lowship (FNB) Courses in various orthopedic sub-spe-
cialties. At the State Government level, MGR Univer-
sity is providing similar 1 year courses, of which our in-
stitute is also a part of. Many other private medical cen-
ters are also conducting training fellowships in our coun-
try. Even then the number of seats available throughout
the country is hardly enough to train the vast number of
young orthopedics who pass out each year. Therefore
many of them seek experience in countries like UK /
Canada / Australia or take up apprenticeship under ex-
perts in their field of interest. However, one of the prob-
lems many face is the absence of standardization of train-
ing protocols in these Centers and the unpredictable out-
comes in terms of skill and knowledge enhancement.
Some Doctors seek to pursue a sub-specialty even while
working in a Medical Centre, but many such Institutes
lack the equipment and patient load to gain adequate
experience.

PROBLEMS OF SUB-SPECIALIZATION
The acceptance of many of the above fields as

sub-specialties itself indicate the amount of knowledge
and skill required to master them. This skill requires a
post doctoral fellow to undergo computer assisted train-
ing, training on models, cadaver courses, observing and
assisting experts and hands-on experience under able
guidance. The investment in terms of time and effort
required for each sub-specialty makes it impossible for
anyone to master all of them. Therefore, there is always
a risk of an orthopedic surgeon limiting himself into his
own sub-specialty and avoiding general orthopedic cases
including trauma. The problem with such an approach is
that one will have to refer other cases to another sur-
geon. However in a State like Tamil Nadu, most patients
expect every orthopedic surgeon to perform all surger-

ies and reference by one Doctor to another is looked
down upon as incompetence.

This problem can be overcome if a sub-special-
ist doesn’t work alone, but instead a team or group of
surgeons qualified, work together, in other subspecialties.
In such a scenario, any patient can be treated in the best
way possible by the appropriate sub-specialist from the
team. This approach has been successfully carried out
in Orthopedic department of various Hospitals through-
out the world with great success.

Another problem in sub-specialization is the gap
in remuneration between various sub-specialties. For e.g.
reconstruction surgeries are far more remunerative than
Pediatric orthopaedic surgeries. Therefore, more Junior
Doctors are gravitating towards more lucrative sub-spe-
cialties and neglecting the others which are by no means
less vital. Such a trend may not be in the best interest of
our profession. Probably this was what Sarmiento had
in mind when he argued that “Splitting orthopaedics into
larger number of sub-specialties trivializes profession and
not conducive to progress”8.

CONCLUSION
However, in our new world where medical ad-

vances are made every minute, it is impossible to master
all ‘trades’. With the blow up of new knowledge, it is
difficult for one to keep abreast in every field of ortho-
pedic surgery.  Moreover, providing the best treatment
and good care to our patients must be our prime motto
and to skill ourselves in the best way to do it. Unless one
undergoes training in one or two subspecialties and prac-
tice the same, he/she will not be able to do justice to the
patient and provide optimal results. I think the days of
“Jack all the trades and master of none” are gone. We
have to be the master of one or two sub-specialties to
advance professionally.

I would never discourage a surgeon from gen-
eral orthopaedics as the majority of our population needs
accessible Doctors for their maladies9. Moreover, for a
surgeon the satisfaction of fixing a fracture is second to
none. But a general orthopaedic surgeon may find him-
self limited during certain sub-specialitycases which re-
quire adequate training and experience. In such instances,
he should have the mindset to refer the patient to a spe-
cialist or a higher centre and not mange himself and ac-
cept suboptimal results. However, the best option will be
to master an appropriate sub-specialty and administer
the best treatment possible.

I would encourage all young Doctors to train
themselves in a sub-specialty of their interest. It may
not have been an inevitable requirement in the past, but
it is now and will be more so in the future.

Dr. David V Rajan et al
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INTRODUCTION
The Taylor spatial frame (TSF), a unique exter-

nal fixation system introduced by Charles Taylor in 1994.
The Taylor Spatial Frame uses the slow correction
principles of the Ilizarov system using a six-axis defor-
mity analysis incorporated within a computer program.
In comparison to the traditional Illizarov ring fixator the
TSF uses one single frame construct, and no additional
devices are needed for correction of translation or rota-
tion deformities.In addition TSF is very stable and accu-
racy of computer based technology makes TSF is the
treatment of choice in correcting limb deformities. Our
aim is to  investigate the accuracy and ease of using
Taylors Spatial frame in complex deformity correction
of lower limb

MATERIALS AND METHODS
FROM DECEMBER 2010 TO NOV 2015 in

GKNM hospital 12 patients(10 male and 2 female) with
TSF for lowerlimb deformities with complete medical
reports and xray are included in the study. Minimum fol-
low up period  - 2 years and 6 months
Femur deformity- 4 patients

Distal femur varus – 2, Distal femur varus with
shortening- 1, Distal femur valgus deformity – 1
Tibia deformity – 8 patients

Proximal tibia rotational deformity- 2,  Proximal
tibia vara- 2,  Tibia vara with shortening- 4
 Preoperative deformity  analysis

Long leg digital xray (standing with patella fac-
ing forward from hip to ankle

Analysis using Malalignment test ( MAT) and
Joint orientation angles ( JOA) to identify CORA and
magnitude of deformity,ROM of hip knee ankle, gait
examination, shortening by block test.
Deformity parameters

AP view(frontal plane)
angulation (varus/valgus)
AP view translation (medial/lateral),
Lateral view (sagital plane)
lateral view angulation(procurvatum/
recurvatum)

lateral view translation (anterior/posterior)
Axial view
axial view angulation(internal/external Rotation),
and axial view translation (shortening/lengthening).

PROCEDURE
All patients underwent surgery under spinal ana-

esthesia and tournique control
The reference ring should be mounted perpendicular to
the long axis of the bone (reference fragment axis) in
both AP and lateral plane. Reference wire should be
parallel to joint surface. Reference ring (2/3 rd) is
connected to the reference wire .Ring is further stabi-
lized by a schanz pin through 3 holed rancho cube to the
centre of master tab of the ring. Two more schanz pin
can be added through a 3 holed rancho cube attached to
the lateral aspect of the ring. Thus a stable proximal
reference ring is obtained.
Corresponding ring (full ring) is applied in the distal frag-
ment and stabilised with two schanz pin through a rancho
cube.
Connecting struts are applied.
Percutaneous osteotomy performed by multiple drill
holes.
In 8 patients for correcting tibial deformity fibular os-
teotomy was performed.
Post operative period-analgesics and antibiotics are pre-
scribed
After a week correction are started. During the correc-
tion phase, patients were seen weekly or biweekly. Pa-
tients were given a schedule for turning the knobs on the
struts, printed out using a computer software program
designed for the TSF. All patients were allowed to bear
weight as tolerated on the affected extremity. Standard
pin care involved showering and application of dry gauze
around the pins .Before removal the frame was destabi-
lized slowly by removing 4 struts over a 2-week period.
. The TSF was removed when tricortical consolidation
was seen on anteroposterior and lateral radiographs.

COMPUTER ASSISTED DEFORMITY CORRECTION USING

TAYLORS SPATIAL FRAME - OUR EXPERIENCE

Dr. Ganesh Kumar, Dr. Abdul Salam, GKNM Hospital
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RESULTS
12 patients with mean follow up of 2years six

months, mean hospital stay of 4 days, mean operative
time of 2 hours. Average length of spatial frame was 16
weeks. Whether desired correction achieved ( measured
with long leg x-rays) ,  range of motion of hip, knee and
ankle , gait pattern, return to pre injury activities and

complications were analysed.
All patients obtained desired correction with

respect to lower limb alignment,   range of motion of hip,
knee and ankle were within normal range. Patients
obtained normal gait pattern and returned to pre opera-
tive activity level

Thus in our patients we had two grades one set
of patients with one dimensional deformity and other with
two dimensional deformity-lengthening plus one axial de-
formity in one plane (frontal, sagital,rotational). In all
cases after 2 years and 6 months follow up we found
very good correction without any residual deformity.

DISCUSSION
The Ilizarov external fixator dramatically im-

proved our ability to correct various muscular skeletal
deformities. This method spread throughout the world
and became a useful tool in many centers for various
conditions.The main problem with the Ilizarov external
fixator, however is difficulty in correcting multiplanar and
complex deformities. Another obstacle is the steep learn-
ing curve, so that in most situations successful manage-

ment of complex deformities can be achieved only after
years of experience. Deformity correction with the TSF
is based on the Origin-method. The origin is best cir-
cumscribed by a so-called virtual hinge. This is the place
where the mechanical hinges would be positioned at the
site of the CORA (centre of rotation and angulation)
when dealing with the Ilizarov.

The TSF is theoretically capable of accuracies
to 1/1,000,000 inch and 1/10,000 degree. The real world
application of the frame does not allow such immeasur-
ably accurate corrections, only to approximately 1 mm
and 1 degree.

No technique is perfect, as currently most mea-
surement techniques rely on human evaluators. One of
the major benefits of the TSF is the ability to run further
residual corrections as needed without having to
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remeasure the mounting parameters.
Sanders et al reported ankle pain is a major dis-

ability after use of ilizarov fixator.
TSF demonstrated that we were able to correct

oblique plane angulation, translation, and rotation of a
given deformity simultaneously by adjusting only strut
lengths on a single frame.

Rate of neurovascular complicatom and com-
partment syndrome is very less in TSF compared to other
method of deformity correction.

Rodl et al  investigated the workspace of a stan-
dard IRF construct compared to a standard TSF con-
struct. According to the results of this experimental study,
the TSF provides advantages in the correction of
rotational and translational deformities.

Hanes Michael manner et al has conducted study

with 155 patients(208 deformity correction) the defor-
mity correction was achieved in a total of 90.7% in the
TSF group, compared to 55.7% in the IRF group. On
the basis of the count of dimensions, the TSF achieved
obviously higher percentages of excellent results.

CONCLUSION
TSF simplified many of the problems and allowed

simultaneous correction of six-axes deformities without
frame modification through strut adjustments only. The
ability to simultaneously correct six-axes deformities with
mathematical accuracy and superior stability over other
external fixator systems makes, in our opinion.

TSF is safe and accurate  the external fixator of
choice for the correction of complex deformities only
disadvantage is the cost and avaliability.

Computer assisted deformity correction using taylors spatial frame - Our experience
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MANAGEMENT OF STIFF KNEE WITH ARTHROSCOPIC OR OPEN

ARTHROLYSIS - RETROSPECTIVE ANALYSIS OF 43 CASES

 Dr Nagaraja H S, Dr Sundararajan S R, Dr Rahul Ranjan, Dr Srikanth K P, Prof  Rajasekaran S.
Department of Orthopaedics, Ganga Hospitals, Coimbatore.

ABSTRACT
INTRODUCTION

Arthrofibrosis of knee is a major complication associated with high energy injuries around
knee and other varied aetiologies. Management of stiff knee is a real challenge to orthopaedic surgeon
and there are no definitive guidelines. Purpose of the study is to retrospectively analyse functional
outcomes following knee arthrolysis with arthroscopic, arthroscopic assisted open and open arthroly-
sis techniques.
MATERIALS AND METHODS

Retrospective Study conducted at Ganga Hospital from Jan 2010 to Jan 2013. Forty three
Patients with knee arthrofibrosis were graded according to Shelbournes criteria and were managed
with one of the three techniques (Arthroscopic arthrolysis (19), Arthroscopic assisted open arthrolysis
(18) and open arthrolysis (6)) depending on severity of arthrofibrosis. All patients post operatively were
subjected to aggressive physiotherapy protocol under good analgesia to sustain range of movements
achieved intraoperatively.
RESULTS

Mean follow up duration was 17.06months (Range 6 to 30 months). Mean flexion in arthroscopic
arthrolysis group (Shelbournes Grade 2 and 3) improved from pre operative flexion of 66.32 to 112.63
degrees at final follow up. In Patients who were managed with arthroscopic assisted open arthrolysis
(Shelbournes Grade 3) and open arthrolysis (Shelbournes Grade 4) flexion improved from mean of
38.33 to 84.73 and from mean of 16.67 to 70.83 degrees respectively.
CONCLUSION

Managing knee arthrofibrosis warrants proper grading and individualised approach to obtain
satisfactory results. Early arthrolysis (<6 months) carries better outcome with arthroscopic technique.
Arthroscopic and arthroscopic assisted open arthrolysis provide encouraging results in grade 2 and
grade 3 arthrofibrosis.
KEY WORDS

Arthrofibrosis knee, arthrolysis, arthroscopic, open

INTRODUCTION
Arthrofibrosis of knee following trauma and

different surgical procedures around knee is a common
complication with reported incidence rate of 4% to 35%
(1.2.3).  Arthrofibrotic knee results in functional limita-
tion to the patient and its management is a challenging
task to surgeon. Treatment options include manipulation
under anaesthesia, quadricepsplasty and arthroscopic
interventions.  Manipulation under anaesthesia carries
risk of rupture of patellar tendon, iatrogenic fracture and
cartilage damage. Open procedures like quadricpesplasty
require excessive surgical dissection and carries risk of
extensor lag, skin necrosis and infection. Arthroscopic
procedures are less useful if extensive intra and
extraarticular fibrosis is present (4). In this retrospec-
tive study we have managed patients with arthrofibrotic

knee by grading severity of stiffness based on
Shelbournes criteria and analysed outcome following
arthroscopic, arthroscopic assisted open and open ar-
throlysis procedures. The purpose of our study is to make
an assessment upon ideal surgical intervention for pa-
tients with varying grades of arthrofibrosis.

MATERIALS AND METHODS
This is a retrospective study consisted of 43

patients with varying degrees of arthrofibrosis of knee.
Inclusion criteria are post traumatic stiff knee, flexion of
< 100 degrees, age group 10 to 60years, absence of gross
joint destruction. Exclusion criteria are presence of in-
fection, post knee arthroplasty stiffness and patients with
neurological disorders (polio). All the patients underwent
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pre operative assessment to note extensor function, quad-
riceps wasting, adherence of extensor apparatus to dis-
tal femur, patellar mobility both in vertical and horizontal
plane, available range of movements, extensor lag and
flexion and extension contractures. IKDC score was
used to assess pre and post operative functional out-
come. Final outcome was graded as excellent, good, and
fair and poor based on gain in range of motion, func-
tional outcome and patient satisfaction.

SURGICAL TECHNIQUE (Figure 1)
All the patients were subjected to one of the

three interventions till functional range of motion of at
least 90 to 100 degrees achieved. Patients with exten-
sive scarring and fixed extension contractures were di-
rectly subjected to open arthrolysis procedure. Rest of
patients initially underwent trial of sequential arthroscopic
or open release procedures.
1. Arthroscopic arthrolysis (Figure 1 – a, b, c)

All procedures performed under combined spi-
nal epidural anaesthesia with patient in supine position
and high thigh tourniquet applied. Initial examination un-
der anaesthesia performed to note range of motion and
patellar mobility. Under aseptic precautions and tourni-
quet control through standard anterolateral portal
arthroscope was introduced. In case of difficulty in in-
troducing arthroscope blunt obturator was introduced into
the suprapatellar pouch and all adhesions in suprapatel-
lar pouch were released to aid in introducing the
arthroscope. Later using standard anteromedial portal a
motorised shaver was introduced and all adhesions in
suprapatellar, parapatellar, medial gutter, lateral gutter
and adhesions in intercondylar notch area were released.
At the end of complete adhesiolysis knee was gently
manipulated to gain range of movements. If range of
movements of more than 100degrees is achieved it was
considered satisfactory and closure of portals done with

suction drain insitu.
2.Arthroscopic assisted open arthrolysis (Figure 1 – d)

After arthroscopic arthrolysis and gentle manipu-
lation if functional range of movements are not achieved
than a lateral parapatellar incision made to release
extraarticular adhesions. Initially rectus femoris is el-
evated from vastus intermedius which is erased along
with Vastus lateralis from underlying bone. Patella is
everted medially and vastus medialis freed from under-
lying bone. All adhesions underneath patellar tendon were
released. Finally knee was gently manipulated to achieve
functional range of motion. In case of persistent diffi-
culty in achieving intended range of motion as a last re-
sort quadriceps V Y plasty was performed.
3. Open arthrolysis (Figure 1- e)
Patient with severe fibrotic knee (Flexion – Zero or ex-
tension contracture) where in arthroscopic trial was
deemed to be very difficult, and those patients where in
after sequential arthroscopic or arthroscopic assisted
open arthrolysis didn’t yield satisfactory range of motion
were subjected to open arthrolysis.

Through midline longitudinal incision extensor
apparatus was exposed. Procedure has sequential steps
at the end of each step knee was gently manipulated to
check gain in range of motion. Initially skin and subcuta-
neous tissue erased from underlying muscle as
fasiocutaneous flap. Vastus medialis and vastus lateralis
were erased from underlying bone with blunt dissection
and with the help of periosetal elevator. Rectus femoris
freed form underlying vastus intermedius and interme-
dius was also erased from underlying bone and any fi-
brotic bands in vastus intermedius if noted were excised.
Adhesions underneath patellar tendon were also excised
and finally knee gently manipulated. If satisfactory range
of motion was not achieved than as last resort V Y plasty
of quadriceps tendon performed and quadriceps tendon
suturing done with knee at 90 degree flexion.

Dr Nagaraja H S et al
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Management of stiff knee with arthroscopic or open arthrolysis - retrospective analysis of 43 cases

Post operative protocol
All patients except those who underwent V Y

plasty were put on CPM daily three times and were en-
couraged to do isometric quadriceps exercises and walk-
ing within pain limits allowed. Active flexion and exten-
sion exercises were started once pain reduces. In Pa-
tients who underwent VY plasty knee was passively
flexed gently by surgeon are a fellow with due care till
80- 90degrees, so as to not to overstretch or disrupt the
VY repair of quadriceps tendon.  Active assisted knee
flexion and extension started at the end of 6weeks once
quadriceps tendon had healed. These patients were
mobilised non weight bearing walking for 6weeks fol-
lowed by partial weight bearing for 4weeks more and
full weight bearing was allowed by 10weeks. Patients
were usually discharged by 5days and were advised to
continue home physiotherapy with or without supervi-

sion. Patients were reviewed at 2weeks, 6weeks, 3
months and 6 months interval. At the end of 3 months
follow up patients were encouraged to do squatting ex-
ercises with support to gain terminal knee flexion.

RESULTS
(Table 1)
A Total of 43 patients were treated with our surgical
technique from Jan 2010 to Jan 2013. Study group con-
sisted of 37 male and 6 female patients in the age group
of 11 to 59 years. Most common aetiologies for
arthrofibrotic knee was intraarticular fractures around
knee (30), post ligament injuries and reconstruction sur-
geries of knee (10) and shaft of femur and tibia frac-
tures (3). Time interval from the time of initial interven-
tion to the arthrolysis procedure ranged from 2 to 84
months.

Outcome of Arthroscopic arthrolysis (Figure 2- a, b)
Total 19 out of 43 cases with grade 2 and 3 shelbournes
arthrofibrotic knee with mean pre operative flexion of
66.32(30 to 90Deg) degrees attained post operative flex-
ion of 112.63 degrees at final follow up. The extension
lag of 10.76degrees improved to 2.63 degrees at final
follow up. On analysing the cases it was found patients
with arthrofibrosis following ligament reconstruction pro-
cedure had better outcome (pre op 60 degrees to 120
degrees at final follow up, IKDC improved from 56.32
to 72.41) in comparison to patients with arthrofibrosis
following intraarticular fractures ( pre op 66.32 degrees

to 98degrees at final follow up, IKDC improved from
57.22 to 71.02).  Overall 4 patients had excellent out-
come, 13 had good, 1 had fair and 1 had poor outcome.
Average Time interval from the time of initial surgery to
arthrolysis in this group was 9.36 months (range 2 to
60months). The results here indicated that patients with
reasonable pre operative range of motion (average 66.32
degrees), those with arthrofibrosis secondary to ligament
reconstruction procedures and patients with shorter in-
terval from time of initial surgery to arthrolysis proce-
dure benefit from arthroscopic arthrolysis.
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Outcome of arthroscopic assisted open arthrolysis (Fig-
ure 2 – c, d)
Total 18 cases with shelbournes grade 3 arthrofibrosis
required arthroscopic assisted open arthrolysis proce-
dure. The average knee flexion pre operatively was
38.33 degrees and improved to 84.73 degrees at final
follow up. The average extension lag of 15.56 degrees
pre operatively improved to 8.05 degrees at final follow
up. The mean increase in IKDC score was 13.82. Over-
all 11 patients had good outcome, 5 had fair and 2 had
poor outcome. On analysing the cases it was noted that
patients who had fair and poor outcome all of the pa-
tients had intraarticular fractures. The average time in-
terval from the time of initial surgery to arthrolysis was
19.83 months.

Outcome of Open arthrolysis (Figure 2 – e, f)
Six patients in our study required open arthrolysis all of
them had grade 4 arthrofibrosis. Average pre operative
flexion in this group was 16.67degrees which improved
to average postoperative flexion of 70.83degrees. Ex-
tension lag improved from 15 deg to 10.83deg.  In this
group only one patient had good outcome, one had fair
and 4 had poor outcome.
All 7 patients who had poor outcome had initial open
injury and associated intraarticular fracture which were
initially managed with external fixator. Poor outcome

here is due to Severity of soft tissue injury as indicated
by the open nature of injury, associated patella fracture
in 3 patients and vascular injury in one patient.
COMPLICATIONS
Our study witnessed complications in nine patients like
patellar fracture (2), patellar tendon avulsion (1) man-
aged with staples, mediolateral (1) instability managed
with brace. Superficial wound infection developed in 3
patients which settled with intravenous antibiotics and
wound dressings. Two patients developed deep infection
which required debridement and intravenous antibiotics.
All five patients were infection free at last follow up.

DISCUSSION
Arthrofibrosis of knee is a potentially debilitat-

ing condition causes severe morbidity to the patient. The
condition affects normal biomechanics of knee leading
to early onset arthritis (5). Loss of flexion is due to cap-
sular contracture, intraarticular adhesions and altered
patellofemoral biomechanics. Loss of extension is due
to extrarticular scarring in anterior recess and intercondy-
lar notch. Many treatment options are described in the
literature with varying degrees of success rate, but still
there is dilemma regarding best treatment options. In
this retrospective study where we have managed
arthrofibrotic knee with different surgical techniques
based on severity of stiffness and responsiveness to se-

Dr Nagaraja H S et al
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quential surgical release methods starting with less inva-
sive arthroscopic followed more extensive open proce-
dures. The purpose of the study is to assess best treat-
ment option based on severity of arthrofibrosis.

Arthroscopic arthrolysis is a less invasive pro-
cedure but its effectiveness in severe extrarticular fi-
brosis is questionable. Angie Biggs and shelbourne (6) in
their study where they managed 33 patients with
arthrofibrosis with arthroscopic procedures, they found
27 patients achieved normal knee extension and 14 pa-
tients achieved normal knee flexion. Sprague et al,
Christel et al, Richmond et al (7, 8, 9) where they man-
aged arthrofibrotic knee with arthroscopic procedures
gained mean flexion from 70 to 106 deg, 57 to 121deg,
91 to 113 degrees respectively and gain in mean exten-
sion was 7 to 3deg, 10 to 4deg and 15 to 2 deg respec-
tively. Results of above studies are comparable to our
study where 19 patients with mean pre op flexion of
66.32 deg gained post operative final flexion of 112.6
degrees and gain in extension is from 10.76 to 2.63 de-
grees. This further strengthens role of arthroscopic ar-
throlysis in grade 2 arthrofibrotic knee.

Eighteen patients in our study with combined
intra and extraarticular adhesions required arthroscopic
assisted open release procedures. Three patients out of
18 required VY plasty of quadriceps tendon to gain func-
tional range of motion. Mandeep S dhillon et al (10)
managed 18 patients with combined arthroscopic and
open release procedures, here flexion improved from
27.3 degrees to 119.3 degrees at final follow up. Jian
Hua Wang et al (11) performed combined arthroscopic
and open release procedure in his study to gain final flex-
ion of 115deg from pre operative flexion of 27deg. In
our study mean pre operative flexion was 38.33degress
which improved to 84.73deg at final follow up and mean
extension improved from 15.56deg to 8.05deg.

Open arthrolysis procedures are last option and
main stay of treatment for severe extraarticualar fibro-
sis. J Bellemans et al (12) performed judets
quadricepsplasty in 16 patients to gain flexion of 69 from
preoperative flexion of 23 degrees. Z S Kundu treated
72 patients with Thompsons quadricepsplasty to gain flex-
ion of 98deg from pre operative flexion of 21deg. In our
study mean pre operative flexion of 16.67 deg improved
to 70.83 degrees at final follow up. However functional
outcome was poor in 4 out of 6 patients.

CONCLUSION
Management of arthrofibrosis require proper

grading, assessment of severity of condition and
individualised treatment. Arthroscopic arthrolysis is an
effective procedure in arthrofibrosis secondary to liga-
ment reconstruction surgery and in those who present
within 6 months. Arthroscopic assisted open arthrolysis
also provides satisfactory results in grade 3 arthrofibrosis
and open arthrolysis with V Y plasty provides poor func-
tional outcome and should be reserved as a last option to
gain functional range of motion.
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ABSTRACT:
INTRODUCTION & OBJECTIVE:
Preoperative templating in Total Hip Arthroplasty (THA) is customarily done using
conventional radiographs. As digital radiography is becoming more popular, it has
become difficult for surgeons to template the hip preoperatively, as digital templating
involves specialized software, carries an additional cost and is not freely available. We
describe a technique that involves the use of standard acetate templates, used over
digital radiographs on a LCD monitor.
MATERIALS AND METHODS:
Preoperative digital radiographs of the pelvis were taken with a 30mm diameter spheri-
cal metal ball strapped over the greater trochanter. Viewing the digital radiographs on
a flat screen LCD monitor, the metal ball on the image was magnified to 30mm using
the scale on the acetate template. The size of the acetabular cup and the femoral stem
were directly read using the acetate templates. The estimated size was compared with
the actual size of the implants used at surgery.
RESULTS:
Using this technique, it was possible to accurately predict the acetabular cup size in
38/54 (70%) of the hips and to within 1 size in 96% of the hips. The femoral compo-
nent size was accurately predicted in 24/54 (44%) of the hips and to within 1 size in
82% of the hips. When assessed by two independent observers, there was good
intraobserver reliability (Intraclass Correlation Coefficient (ICC) value=0.96) and
interobserver reliability (ICC value=0.93) for the acetabular templating as well as for
the femur (ICC value of 0.93 for intraobserver reliability and ICC value of 0.88 for
interobserver reliability).
CONCLUSION:
It was possible to accurately and reliably predict the size of the acetabular cup and the
femoral stem, using standard acetate onlay templates on digital radiographs, without
the use of digital templating software.

INTRODUCTION & OBJECTIVE
Total Hip Replacement (THR) surgery has an

excellent track record in providing pain relief and in re-
storing normal hip function. Preoperative templating helps
in planning for the surgery and in implanting prostheses
of the appropriate size. It is essential that the implants
have a “good fit”, as loose implants will jeopardise the
survival of the prostheses. During surgery, the acetabu-
lum is serially reamed in 2mm increments till the sub-
chondral bone is exposed. The uncemented acetabular
cup is then inserted into the reamed acetabulum to get a
“press fit”. The femoral medullary canal is also broached

using serially larger broaches till a good fit is obtained
and the corresponding size uncemented femoral stem is
then impacted into the femur.

Traditionally, templating has been done using con-
ventional Antero-Posterior (AP) radiographs of the pel-
vis that are performed with the x-ray tube at a standard-
ized distance from the x-ray table.  Acetate templates
provided by the implant manufacturing companies can
be used on these “conventional radiographs” to deter-
mine the size of the acetabular cup and the femoral stem
that is likely to be implanted. These templates are usu-
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ally magnified to 110-120%, which is also the magnifica-
tion produced by most conventional x-ray machines.
However, the magnification of these radiographs is pro-
portional to the distance between the bony pelvis and
the x-ray film and this distance can be affected by the
size of the patient (1). It is also not always possible to
get x-rays of a constant magnification. Additionally, as
conventional x-rays are being replaced by digital films in
most hospitals, this method of templating using acetate
templates on conventional radiographs is becoming re-
dundant. Digital templating has been introduced to tem-
plate on digital radiographs. However, digital templating
software is expensive (2) and the use of the software
requires special training (3) and each company has a
specific software, which can be used with the implant of
that particular company only. Hence there was a need
to create an alternate method of templating using digital
radiographs.

Our technique involves templating the digital ra-
diographs on a LCD monitor using the standard acetate
onlay templates for THR. Our objective was to see if
this technique was accurate and reliable.

MATERIALS AND METHODS
All patients who underwent uncemented total

hip replacement in the Department of Orthopaedics, Unit
2 during the period from May 2014 to December 2014
were enrolled in the study. Exclusion criteria included
patients with a pelvic tilt/ flexion deformity of the hip (as
in ankylosing spondylitis) and patients with altered bony
morphology like ankylosed hips and protrusio acetabuli.
Institutional IRB clearance was obtained for the study.

54 hips of 44 patients who fulfilled the inclusion
criteria were included in the study. In every case, the
acetabular component consisted of an uncemented hemi-
spherical Pinnacle Porocoat (n = 39) cup (DePuy, War-
saw, IN, USA) or R3 (n = 15) cup (Smith & Nephew,
Memphis, TN, USA) and was implanted using a press-
ût technique. The femoral components implanted were
cementless HA-coated Corail stem (DePuy, Warsaw,
IN, USA)in 38 hips and porous-coated Synergy stem
(Smith & Nephew, Memphis, TN, USA) in 16 hips.

A digital Antero-Posterior (AP) x-ray of the
pelvis of the patient, centered just below the symphysis
pubis was taken with both legs in 15° of internal rota-
tion. A spherical metal ball of 30mm diameter was an-
chored to the affected hip at the level of the greater
trochanter with adhesive plaster (Figure 1). Viewing the
digital radiographs displayed on a standard flat screen
LCD monitor, the images were ûrst magniûed, such that
the 30mm marker ball seen on the x-ray corresponded
to 30mm on the magniûcation scale of the acetate tem-
plates provided by the implant manufacturing company

(Figure 2). This sets the magnification of the digital X-
ray image to the same magnification as the acetate tem-
plate. Templating was done on the hip that was affected
and not on the opposite side.The size of the matching
acetabular cup was then directly read off using the ac-
etate templates as per the method described by Della
Valle et al (4).

Three radiographic landmarks were marked on
the acetabulum (Figure 2). They were
a) Base of the teardrop (A)
b) Ilio-ischial line (B)
c) Superolateral margin of the acetabulum (C).
The teardrops (A) on either side were connected by a
reference line.  The acetabular cup template was then
superimposed on the radiograph at 40-45° inclination, with
the inferior margin of the template leveled approximately
with the inter-teardrop line. The template was then moved
medially, as far as the ilio-ischial line (B), which repre-
sented the medial limit of cup positioning. The superior
margin of the template was leveled with the superolateral
margin of the acetabulum (C). The size of the cup that
provided the most congruent fit was directly read using
the template (Figure 2) (4).

The centre of rotation (COR) of the templated
acetabular component was then marked with a small
circle, drawn using the circle annotation tool on the Pic-
ture Archiving and Communication Systems (PACS) sys-
tem.

Femoral templating was then done using the fol-
lowing steps.
1. The anatomic axis of the femur was identified and
marked by drawing a line on the radiograph, through the
entry point of the canal pathfinder (at the pyriformis fossa)
and the midpoint of the femoral shaft.
2. The COR of the femur on the radiograph was then
identified. In cases where there was no limb length dis-
crepancy, this corresponded to a point just at or medial
to the acetabular COR.
3. The femoral template was then superimposed over the
femur on the radiograph, such that the vertical axis of the
stem on the template was superimposed on the anatomic
axis of the femur that was marked on the x-ray.
4. The template was then lowered down along the shaft
of the femur, proximal to distal, till the neck axis of the
template was superimposed on the COR of the femur
on the radiograph (Figure 3).
It should be noted that the vertical offset or the neck
length of the high offset stem is the same as that of the
standard offset stem - but the neck axis is positioned
more medially (Figure 4). The neck axes of both stems
have several CORs marked along their axis, which rep-
resent various neck lengths. It is possible to adjust the
position of the template to vary the choice of the femo-
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ral offset and neck size, so as to get the COR of the
required stem to coincide with the COR of the femur on
the X-ray.
5. The anatomic fit of the stem was noted, and if the fit
was not satisfactory, the size of the stem was changed,
and the steps repeated to get good cortical contact with
the femoral shaft on the X-ray. Once a good fit of the
stem was obtained, the size of the implant to be used
was noted.
6. The neck length was noted, as was the offset of the
stem (Figures 3, 4).
7. Using the scale on the acetate template, the distance
from the upper border of the lesser trochanter to the
level of the neck cut was noted. Using this method, it
was possible to predict the size of the femoral implant,
the offset and the neck length to be used, provided the
surgeon intra-operatively made the neck cut at the level
that was predetermined by the template.

Using the techniques described above, all radio-
graphs were independently studied by two observers on
two occasions separated by a period of four weeks. The
investigators were blinded to the actual size of the ac-
etabular prosthetic cup and the femoral stem used. To
determine the accuracy of this method of templating,
the size of the templated acetabular cup and the femoral
stem were compared to the actual size of the implants
that were used during surgery. The reliability was as-
sessed using Intraclass Correlation Coefficient (ICC).
An ICC value above 0.8 was considered good. All sta-
tistical analyses were performed using SPSS for Win-
dows version 12.

RESULTS
The hybrid technique of templating that has been

described above was found to be extremely reliable and
reasonably accurate. For templating the acetabulum,
there was excellent intraobserver reproducibility with an
ICC value of 0.96 and interobserver reproducibility (ICC
value of 0.93).  The technique for templating the femur
was also very reliable, with excellent intraobserver re-
producibility (ICC = 0.93) and interobserver reproduc-
ibility (ICC = 0.88).

The acetabular cup size was accurately predicted
using this technique in 70% (38/54) of the cases by the
first investigator (KVP). The acetabular cup size was
accurately predicted by the second investigator (PR) in
43% (23/54) of the hips. When accuracy to within one
size of the implanted cup size was considered, templating
was accurate in 96% (52/54) of the cases for the first
investigator and in 93% (50/54) of the cases for the sec-
ond investigator.

In the case of femur, the first investigator (KVP)
accurately predicted the size of the femoral stem in 44%

(24/54) of the cases. When accuracy to within one size
above or below the implanted stem size was considered,
templating was accurate in 82% (44/54) of the cases.
The femoral stem size was accurately predicted by the
second investigator (PR) in 37% (20/54) of the hips.
When accuracy to within one size was considered,
templating was accurate in 69% (37/54) of the hips and
when accuracy to within two sizes was considered,
templating was accurate in 91% (49/54) of the hips.

DISCUSSION
Preoperative planning and templating are inte-

gral in achieving a successful outcome in Total Hip Re-
placement. Inaccurate templating can result in compli-
cations like femoral fractures, limb length inequality, in-
sufficient offset, instability and failure to achieve bone
ingrowth (1). Templating using conventional hardcopy
radiographs and acetate onlay templates have proven to
be an accurate and effective method in predicting pros-
theses sizes (4–6). Various implant companies provide
onlay acetate templates at magnifications varying from
110-120% for this purpose.

Conventional radiographs are being replaced by
digital radiographs in many hospitals. The accuracy of
digital templating in predicting the size of the implant has
been assessed and found to be good (7–12). However,
as digital templating requires expensive software (2) and
the use of the software requires special training (3), many
centres have stopped templating prior to surgery.
Lakshmana et al (13) found that though digital templating
was available in 50% of the NHS hospitals, none used
them for preoperative templating, as most were unaware
of how to use the system. 43% claimed that they had
stopped templating, as all radiographs in their hospitals
were available only on the Picture Archiving and Com-
munication Systems (PACS) system and hard copies
could not be obtained. This highlights the fact that there
was a need to develop an alternate, but accessible method
of templating - one that combines the use of digital ra-
diographic images and standard acetate templates.

Our earlier study (3) had looked at the accu-
racy of preoperative templating of digital radiographs
using standard onlay templates. In this study (3), the digital
radiographs were magnified, so that the metal ball mea-
sured between 28mm and 38mm on the magnification
scale provided on the acetate template. The size of the
metal ball (X mm) and the matching acetabular cup (Y
mm) were determined. The size of the acetabular cup to
be implanted was estimated using the formula 30*Y/X.
The study had showed good validity and reliability of this
method of hybrid templating, but involved mathematical
calculation and hence the chances of associated errors.
The present study wherein the metal ball is magnified to

Accuracy of preoperative templating in Total Hip Arthroplasty using acetate templates on digital radiographs



Tamil Nadu Orthopaedic Journal Vol.42, Issue 2, Aug201615

30mm on the magniûcation scale of the acetate tem-
plate has the advantage that the size of the matching
acetabular cup and the femoral stem can be directly read
off using the templates. It also does not involve calcula-
tions and has made preoperative templating easier and
less time-consuming.

In our previous study (3), the acetabular cup size
was accurately predicted in 70% (28/40) of the cases.
When accuracy to within one size was considered,
templating was correct in 92% (37/40) of the cases. The
present study showed that the acetabular cup size was
accurately predicted in 70% (38/54) of the cases. When
accuracy to within one size (2mm) above or below the
implanted cup size was considered, templating was ac-
curate in 96% (52/54) of the cases. The femoral stem
was also templated in the present study, making it a more
meaningful exercise.

In a similar study done by Petretta et al (2) using
a 25mm marker disc, the acetabular implant size was pre-
dicted exactly in 28% of cases and within one size of the
final implant size in 77% of cases. The femoral compo-
nent size was accurately predicted in 33% of cases and
within one size in 75% of cases in their study. Our present
study showed better results compared to their study.

Gamble et al (8) in their study comparing digital
templating to standard onlay templating showed that the
acetabulum was accurately predicted using computer
templating in 38% (15/40) of the cases and in 20% (8/
40) of the cases using the standard onlay technique.
When the accuracy to within 1 size was considered,
computer templating was correct in 80% (32/40) of the
cases, as compared to 60% (24/40) of the cases using
the standard onlay technique (8). The femoral compo-
nent was accurately predicted using computer templating

Figure 1: Position of the 3 cm metal ball – held over
the greater trochanter with adhesive plaster

Figure 2: Method of acetabular cup templating
A - Base of the teardrop; B - Ilio-ischial line; C -

Superolateral margin of the acetabulum
(Inset shows the marker ball magnified to 30mm on the
scale of the acetate template)

Figure 3: Method of
femoral stem
templating
Templating suggests that
a 8 size stem with stan-
dard offset and “0” neck
is required, if the neck
cut is made 1cm from the
lesser trochanter

Figure 4: Templating with high offset templates
F – Centre of rotation (COR) of the femur (coincides
with the COR of acetabulum in this example, as there is
no limb length discrepancy)
White dots – CORs along the high offset neck axis
Black dots – CORs along the standard offset neck axis
Templating suggests that a stem with a high offset and
“-3” neck is required, if the neck cut is made 1cm above
the lesser trochanter
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in 35% (14/40) of the cases, as compared to accurate
prediction in 40% (16/40) of the cases using the stan-
dard onlay technique. When considering the accuracy
within 1 size, both the computer templating and standard
onlay techniques were correct in 85% (34/40) of the
cases, respectively (8). Our study showed better results
compared to their study.

CONCLUSION
Using the technique of templating described, the

exact size of the acetabular component can be accu-
rately predicted in 70% of the cases; the accuracy rises
to 96% if prostheses within 1 size (2mm above or below
the implanted cup size) are included. The size of the
femoral stem can be accurately predicted in 40-45% of
the cases; the accuracy rises to greater than 80% if pros-
theses within 1 size (above or below) are included. This
method is valid and reliable and offers a less expensive
alternative to digital templating and also obviates the need
for printing digital radiographs for the purpose of
templating.
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Fig 1

INTRODUCTION
ACL is a main restraint for anterior tibial trans-

lation, and when it ruptures due to degeneration, anterior
translation do occur. Studies have shown that, in ACL
intact knee, the anterior part of tibial condyle suffers
more cartilage damage than other parts. Whereas, in
ACL deficient knee the damage is more posterior. The
assessment of the wear pattern of cartilage in the Os-
teoarthritic knee will help us understand the cause and
evolution of osteoarthritis (OA) knee. Tibial wear pat-
tern has been reported in various studies, but not on Femo-
ral wear pattern. We report the wear pattern in Tibia
and corresponding femoral condyle in full extension in
ACL deficient knee.

MATERIALS & METHODS
Study was done from  tibial and femoral bone

cuts obtained from 23 knee with grade IV OA (kellegren-
lawrence) who underwent TKR. Knees with inflamma-
tory arthritis were excluded from the study. In all the
patients, ACL was absent during surgery.  Midpoint is
marked in tibial condyle measuring both antero-poste-
rior and medio-lateral diameter and a line is drawn, along
AP and ML diameters.

Bifurcating line is drawn in Medial and lateral
condyles, in midline, medio-laterally and antero-posteri-
orly, splitting both condyles into equal halves. Same pro-
cess is repeated, and one line is drawn antero-posteri-
orly and two lines medio-laterally in medial and lateral
tibial condyles. Finally, three bone blocks(MEDIAL,
MIDDLE & LATERAL), with two sides(IN & OUT
for medial and lateral bone blocks; MEDIAL & LAT-
ERAL for middle block) are obtained.The blocks are
again divided into three divisions(ANTERIOR, MIDDLE
& POSTERIOR).Nine points are marked in each tibial
condyle.

Fig 2

Fig 3

Similarly, lines are drawn in both femoral condyles and
two bone blocks(MEDIAL & LATERAL); with two
sides(IN & OUT) and three divisions (ANTERIOR,
MIDDLE & POSTERIOR) are obtained. Six points are
marked in each femoral condyle(fig.4,5,6)



Tamil Nadu Orthopaedic Journal Vol.42, Issue 2, Aug201618

Fig 4

Fig 5

Fig 6

Cartilage thickness in each point is measured by
two independant observers, two readings each, with
digital vernier calliper(fig.7). Tabulated values include
age, BMI, cartilage thickness and area of cartilage dam-
age.

Fig 7

Fig 8

CHART: A (BOX &WHISKER PLOT showing carti-
lage thickness in femur and tibia)

RESULTS
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BOX AND WHISKER PLOT, shows low value in box
16,18 of chart A (MFCMIDout & MFCPOSTout) rep-
resenting posteromedial femoral condyle and box 25,27
of chart A (MTCMIDout & MTCPOSTout) represent-
ing posteromedial tibial condyle.

CARTILAGE THICKNESS:
            Average values of cartilage thickness, plotted
as AREA CHART, shows low value in middle and pos-
terior part, of outer aspect of medial tibial and femoral
condyles.

CHART :K – Average values showing increased carti-
lage loss in posterior and outer(medial) aspect of medial
tibial condyle(MTC) and medial femoral condyle(MFC)
  AGE:

CHART : L - Age correlation coefficient: 0.009

BMI:

CHART : M -BMI correlation coefficient: 0.413

BMI and age had no correlation with the amount of car-
tilage damage. Postero medial tibial condyle and pos-
teromedial femoral condyle had maximum cartilage wear.

DISCUSSION
Isolated ACL deficiency produces abnormal kine-

matic behaviour in the knee and alters the stress distri-
bution in the cartilage over time, thereby produces de-
generative changes in the knee. This “wear and tear”
theory could be supported by the efficacy of the classic
animal models of knee OA, in which transection of the
ACL, with consequent joint instability, but without injury
to the other structures of the knee, triggers cartilage
degeneration. Degenerative changes within the knee joint
leading to a narrow intercondylar notch, has also been
suggested as leading to ACL tear in those with knee
OA2. ACL deficient knees are more unstable, and the
translational shear force on the cartilage has been specu-
lated as a risk factor for accelerated cartilage degen-
eration1,3,4. In patients with ACL deficiency,there is in-
creased internal rotation and anterior translation of tibia.
ACL deficiency also caused an increased medial tibial
translation of 1mm.
       Articular cartilage thickness measurement, in the
human knee joint with an acceptable degree of accu-
racy is technically challenging. The morphology of knee
joint cartilage has been extensively investigated in knee
specimens from cadavers and animal studies, using vari-
ous techniques, such as needle probes, ultrasound, con-
trast x-rays, and magnetic resonance imaging (MRI)5.
Our study is based on distal femur and proximal tibial
articular bone blocks obtained from TKR patients and
direct measurement with digital vernier calliper. From
the analysed data, the age and BMI (correlation coeffi-

Quantitative assessmemt of cartilage wear pattern in OA knee
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cient is 0.009 and 0.413)was not significant with the
amount of cartilage damage, in our study. Cartilage
thickness is significantly low in posteromedial tibial and
femoral condyle.

CONCLUSION
           Postero medial tibial condyle and correspond-
ing articulating posteromedial femoral condyle suffer
maximum wear in ACL deficient varus OA knee in
extension.Deficient ACL in severe OA knee, is the
effect of degeneration.Posterior wear pattern in xray
is a contraindication for High Tibial Osteotomy with
ACL reconstruction or Unicondylar knee replacement
with ACL  reconstruction.
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FUNCTIONAL OUTCOME OF PATIENTS WITH SHOULDER

INSTABILITY TREATED WITH ARTHROSCOPIC BANKARTS REPAIR

Bharathkumar.B,  Baskaran.K,  Lenin Babu.V
Kovai Medical Centre & Hospitals, Coimbatore.

INTRODUCTION
          Recurrent shoulder dislocation or instability is
common in young individuals, especially those involved
in sports activities. Shoulder stability is maintained by the
glenoid labrum and an avulsion of the labrum from gle-
noid rim leads to glenohumeral instability. This was first
described by Perthes and Bankart[1,2]. Both open and
arthroscopic techniques have been described for
managing shoulder instability[3,7]. Recent studies have
shown favorable outcomes with regards to the
arthroscopic method although failure rate with
arthroscopic surgery has been reported to be as high as
30% despite the advances in the procedure[1,2]. We
evaluated the functional outcome of arthroscopic Bankart
repair using titanium suture anchors for patients with
shoulder instability.

ARTHROSCOPY

MATERIALS AND METHODS
From 2012 to 2015, 14 patients (12 males, 2 fe-

males) with a mean age of 28.78 years (23-39 years)
underwent arthroscopic Bankart repair for recurrent
anterior glenohumeral instability. All the surgeries were
done by a single surgeon. We did a retrospective analy-
sis of the datas that were collected from the hospital
records and from the patients through phone calls.

Inclusion criteria for surgery included recurrent
anterior shoulder instability, a Bankart lesion confirmed
by Magnetic resonance imaging (MRI). The exclusion
criteria were posterior and multidirectional instability, Hill-
Sachs lesions and bony Bankart lesion more than
25%[1]. All patients had a positive apprehension test as
well as positive load and shift test. Pre-operative radio-
graphs were taken. Magnetic resonance imaging was
done to confirm the diagnosis[1].

ABSTRACT
Introduction
Arthroscopic treatment has become the primary surgical option in the management of
shoulder instability.  There is enough evidence available from western literature sup-
porting arthroscopic bankarts repair but evidence available from indian subcontinent
is very limited.
Objective
To evaluate the results of arthroscopic Bankart repairs at a minimum of 1 year follow-
up for patients with instability.
Methods
14 patients (12 males, 2 females) underwent arthroscopic Bankart repair with suture
anchors. The mean age at the time of surgery was 28.78 years (range, 23–39 years). At
an average follow-up of 32.71 months (range, 12-58 months), patients were assessed
with the American Shoulder and Elbow Surgeons scores. The rate of recurrent insta-
bility and range of motion were evaluated postoperatively.
Results
Almost all patients achieved normal range of motion post operatively with one patient
having loss of 10° external rotation and one patient with mild laxity of the joint. Mean
ASES score was 98.69 and there were no cases of redislocation observed in our study.
Conclusion
Arthroscopic Bankarts repair is a reliable treatment method, with good clinical out-
comes, satisfactory postoperative shoulder motion and low recurrence rates.
Keywords: bankarts, arthroscopy, titanium suture anchors
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The outcome scoring measure used to evaluate
the effectiveness of the arthroscopic Bankart repair was
the American Shoulder and Elbow Surgeons Scoring sys-
tem[6]. ASES scoring system included a series of 17
questions, measuring function of the shoulder by assess-
ing the patient’s ability to perform simple tasks. All pa-
tients were followed up at 2 weeks, 1 month and then at
6 monthly intervals. Post operative range of motion and
return to sports were recorded.

OPERATIVE PROCEDURE
Under general anaesthesia, the patient was placed in a
beach chair / lateral position and the shoulder was pre-
pared and draped in a sterile manner, and the bony land-
marks were marked. A thorough examination under ana-
esthesia was performed.

A standard posterior viewing portal was estab-
lished approximately 2 cm inferior and one cm medial to
the acromial angle. Two anterior portals were established
for appropriate placement of the cannulas. Complete di-
agnostic arthroscopy was done through the posterior and
anterior portals, with assessment of the glenoid labrum,
capsule, rotator cuff and the humeral head.

The Bankart lesion was mobilised from the an-
terior glenoid surface using a periosteal elevator expos-
ing the underlying subscapularis muscle. The glenoid neck

was abraded using a rasp. A 3.5mm titanium suture an-
chor was placed 2-3 mm from the articular surface and
sutures were used reattach the torn labrum to the gle-
noid. Laxity is assessed by the ability to pass the
arthroscope between the humeral head and the glenoid
at the level anterior band of the inferior glenohumeral
ligament. This drive-through sign is considered to be di-
agnostic of shoulder  instability [4].

Postoperatively, the patients were placed in a
sling for six weeks. They were allowed to do pendular
motion exercises for the first three weeks, followed by
forward flexion and rotator cuff strengthening exercises
in 3 to 6 weeks. Full shoulder mobilisation was allowed
after six weeks. Sport acivities were allowed at 3 to 4
months[1].

RESULTS
14 patients were assessed with a mean follow

up of 32.71 months (12-58 months).  Mean ASES score
was 98.68.  Mean post operative Range of movements:
flexion 161.43°, abduction 163.21° and external rotation
79.28° [Table 1]. One patient had a loss of 10° external
rotation and one patient had mild laxity in the form of
mild apprehension at the extremes of flexion and abduc-
tion. There were no cases of infection or recurrence
reported.

Bharathkumar.B et al
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DISCUSSION
Historically, arthroscopic repair for the treatment

of the Bankart lesion was considered less satisfactory
than the open technique[4]. However newer techniques
involving suture anchor fixation and capsular plication
showed promising results[1]. Our study has shown that
patients undergoing arthroscopic repair with suture an-
chors have favourable clinical outcomes and patient sat-
isfaction. Associated capsular tears can also be repaired
thus providing stability to the joint.

The arthroscopic approach offers many advan-
tages such as it is a minimally invasive approach with
less blood loss, improved perioperative morbidity, pain
control, hospital stay and decreased number of compli-
cations[1]. Post-operative range of motion is satisfac-
tory comparable to open techniques.

During surgery, we used minimum two to three
suture anchors depending on the lesion. Satisfactory
range of motion allows proper functioning for activities
during daily living as well as sports[1]. There were no
recurrences observed in our study. Initially published
studies showed discouraging results and increased
chance of recurrence with arthroscopic approach, how-
ever advances in arthroscopic techniques allow the pa-
tients to undergo extensive rehabilitation and an early
return to daily activities[1,2].

Functional outcome of patients with shoulder instability treated with arthroscopic bankarts repair
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CONCLUSION
Arthroscopic approach for bankarts repair is a

reliable treatment method, with good clinical outcomes
especially with the recent advances. It is a minimally
invasive approach with satisfactory postoperative range
of motion, easy rehabilitation and low recurrence rates.
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ANATOMICAL ANALYSIS OF GUIDELINES FOR VOLAR AND

DORSAL LOCKING PLATE PLACEMENT IN THE DISTAL RADIUS

Dr. Nirmal Mohan, Dr. G. Mohan, Dr. K. Raju
Department of Orthopaedics, Govt. Kilpauk Medical College, Chennai.

INTRODUCTION
In day to day practice of most orthopaedic sur-

geons, fractures of distal part of radius are one of the
most commonly occurring fractures, accounting about
16% of all fractures in orthopaedic casualty and it has
bimodal age distribution. Distal radius fractures are
mostly insufficiency fractures in osteoporotic bone of
elderly and following high velocity injuries in young pa-
tients.
         While volar and dorsal locking plates are
effective,intra articular screw penetration can be trouble-
some in distally placed implants.Since the articular sur-
face of the distal radius is at a lower level than the volar
and dorsal rim inadvertent intra articular  screw pen-
etration can occur.Unrecognised articular screw pen-
etration can lead to radiocarpal arthritis with symptoms
of chronic wrist pain,reduced grip strength,restriction of
mobility and wrist stiffness compromising clinical
outcomes.There have been no studies till now to deter-
mine the optimal plate placement for distal radius in re-
spect to its volar and dorsal rim.

AIM OF THE STUDY
To determine optimal plate placement in volar

and dorsal aspect of distal radius in relation to its articu-
lar surface

MATERIALS AND METHODS
      40 radius bones were procured and deepest point in
the concave articular surface of the distal end was iden-
tified from the medial edge of the distal end.The dis-
tance from volar and dorsal edge of the distal radius
was measured from the deepest point already
identified.This process was done for all distal radii.The
obtained measurements were confirmed by radiological
evaluation.

TRAUMA

Deepest point in articular surface

Osteotomised radius

Measurements from volar and dorsal rim
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Radiological measurements
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RESULTS
MALE RADII

The mean distance from volar tip is 2.67mm with
a standard deviation of 0.15mm

The mean distance from dorsal tip is 3.58mm
with a standard deviation of 0.19mm

FEMALE RADII

The mean distance from volar tip is 2.28mm with
a standard deviation of 0.15mm

The mean distance from dorsal tip is 3.21mm
with a standard deviation of 0.14mm

The results obtained were further tested by ap-
plying plates over the distal radius according to the above
guidelines and checking them radiographically.There were
no intraarticular screw penetration in all those radii.

Radiological confirmation

DISCUSSION
            Since the radial inclination is not uniform dis-
tally, no single radiographic view can show whether all
distally placed screws are extra articular.Hence we
should take 3 lateral tilt views(15 degree,23 degree and
30 degree).The lower angle tilt views( 15 and 23 de-
grees) show the screws placed in the ulnar side above
the sigmoid notch.The higher angle tilt views(30 degree)
show the screws placed in the radial side near the ra-

dial styloid.Our study helps in avoiding intra articular
screw penetration since we cannot depend on radiologi-
cal views alone.

CONCLUSION
We conclude that our study helps in determining

optimal plate placement in distal radius in respect to its
articular surface

For male patients
volar side -2.67mm from volar tip
dorsal side -3.58mm from dorsal tip
For female patients
volar side -2.28mm from volar tip
dorsal side -3.21mm from dorsal tip

Anatomical analysis of guidelines for volar and dorsal locking plate placement in the distal radius
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ANALYSIS OF THE RESULTS OF MINIMALLY INVASIVE LOCKING

PLATE OSTEOSYNTHESIS (MILPO) AT VARIOUS LEVELS OF

TIBIAL FRACTURES

Dr. Chinnaidurai

Abstract
Tibial fractures, the most common fractures in adults are commonly treated

with casting ,nailing, plating and external fixators. Biological osteosynthesis with rela-
tive stability gives best results following early mobilization. Biological osteosynthesis
aims at preservation of the blood supply to the fractured fragments and provides bio-
logically favorable environment for the fracture to heal . In the present study I have
analysed the advantages of MILPO at various levels of tibial fractures in 20 patients
over a period of 2 years . The results are highly encouraging and the advantages are
minimal surgical trauma with relative stability and preservation of blood supply to the
fracture fragments.
KEY WORDS:  MILPO , TIBIAL FRACTURES

INTRODUCTION
For tibial shaft fractures Intramedullary(IM) nailing stays
as the gold standard treatment option (1). However, it is
very challenging in the treatment of proximal and distal
tibial fractures. The canal of the tibia is widest in diam-
eter in the metadiaphysis offering the least purchase for
fracture reduction with IM nails(2) . Metaphyseal broad-
ening make fracture reduction and nailing technically
difficult procedures. Other well known patterns of diffi-
culties are associated with this technique such as intra-
articular extension, hardware failure or
epiphysometaphyseal fixation difficulty (3). Therefore,
some authors advocate the use of plate osteosynthesis
in the management of proximal (4 5,)and distal tibial frac-
tures.
PROCEDURE ;

In extra-articular fractures, the objective
is to restore the anatomical bone axis. The Less Inva-
sive Stabilization System(LISS) instrumentation is rou-
tinely used for locking plates since it not only allows easy
extraperiosteal plate insertion but also facilitates screw
locking. However, there is no LISS instrumentation
available in our setup. Pre operatively the Xrays were
assessed  for the plate length. The length of the plate in
MILPO is usually three times the length of the fracture
communition.

Under spinal anesthesia, tourniquet control , the

patient is placed supine on the fracture table. A sand bag
may be placed underneath the homolateral buttock in
order to prevent limb lateral rotation commonly occur-
ring in distal fractures. The fractured limb is prepared
and draped for surgery .In the preoperative stage image
intensifier is used to achieve satisfactory reduction un-
der traction. The reduction is performed by applying trac-
tion in the long axis of the tibia with help of an assistant
and the reduction was maintained with femoral distractor
when needed. Intra operatively the length of the plate is
assessed by placing the plate over the anterior aspect of
tibia .

For proximal tibia , through anterolateral /
anteromedial approach a 5 cm incision is made starting
below the level of the femorotibial joint line. To locate
the joint either a image intensifier is used or a pin can be
inserted into the joint . A sub muscular tunnel is created
using a plate inserter. The proximal tibial locking plate is
inserted and adjusted below the joint line and distally to
accommodate around four locking screws confirmed with
image intensifier. Proximal and distal locking screws were
applied in appropriate length.

For distal tibia fracture, through lateral approach
the fibula was fixed,if needed with semitubular plate for
maintaining the length of tibia . Through anterolateral/
anteromedial approach a longitudinal incision centered
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over the medial malleolus, of about 4/5 cm long, per-
formed in the tibial axis below the fracture and using
plate inserter sub muscular/ subcutaneous tunnel was
made and the plate was inserted. Under image intensi-
fier guidance the plates were positioned above the joint
line and with length of the plate was so chosen to ac-
commodate four locking screws  proximal to fracture.
 Postoperatively antibiotics were given parentally for two

Dr. Chinnaidurai

CASE 14:DISTAL TIBIA MEDIAL PLATING

days followed by oral antibiotics for one week. Wound
examined on 3rd POD , sutures were removed on 14th

POD. Quadriceps and ankle exercise were started on
1st POD depending on patients tolerance. Partial weight
bearing was started after suture removal and full weight
bearing after 9 weeks depending on the union evidence
on X-rays.
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Analysis of the results of minimally invasive locking plate osteosynthesis (MILPO) at various levels of tibial fractures
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The table 1 shows case by case details as witnessed by
follow up .All the fractures were classified according to
AO classification with sub groups.  In case of proximal
tibial fractures mean age of the patients was 43.62 years.
In case of distal tibial fractures mean age of patients
was 39.8years. Most of the patients were in the age
group of 30-50years. Of the 8 patients with proximal
tibial fractures 7 were males and 1 was female. Of the
10  patients with distal tibial fractures 9 were males and
1 female. 2 patients had segmental fractures with mean
age of 48.5years both were males. Road traffic acci-
dents were the commonest mode of trauma . In proxi-
mal tibial fracture 1 case (case 2) had grade2 compound.
In distal tibial fracture 1 case (case 19) had grade3A
compound initially treated with debridement &ex-fix for
the wound to settle followed by lateral plating.

In this study of 8 cases of proximal tibial frac-
tures, 7 patients(i.e. 87.5%) had achieved 0 to  110 of
movement at the knee, in 1 patients (i.e.12.5%) range
of movement at the knee achieved was 0-5 (extension
gap) to 90-110 (flexion) .The range of motion at ankle
on average was 15.2 degrees of dorsiflexion (range 10-
20 degrees) and planter flexion averaged 25 degrees
(range 15-35degrees). In segmental fractures the range
of motion at the knee was 0 to 110 degrees and at the
ankle dorsiflexion was 15-20 degress and plantar flex-
ion was 15-30 degrees .

The overall results in case of proximal tibial frac-
tures were tabulated into three groups i.e. excellent, good
and poor, according to the criteria laid down by AMERI-
CAN KNEE SOCIETY SCORE ( Insall Modification
1993) Out of a total of 8 cases all had an acceptable
result (4 excellent and 4 good) . In case of distal tibial
fractures the results were evaluated as per KARLSON
AND PETERSONS SCORE which are based on 100
points system. The results were excellent in 8, good in 1
case and fair in 1 case. Overall there was one case who
had early infection in the distal tibial group that healed
after appropriate antibiotics and antiseptic dressing. One
case of delayed infections in proximal tibia subsequently
progressed to uneventful bony union. The rehabilitation
was not affected by late infection. In one case of distal

tibia fracture,patient had a peri-implant fracture under-
went for implant removal with exchange of a longer plate.
One case of segmental fracture went for non union at
distal fracture site. Patient was advised for bone graft-
ing ,as the patient is comfortable with his daily activities
the patient did not turn up for surgery.

In this study of 8 cases of upper end tibial frac-
tures, 2 cases had mild persistent pain at the site of im-
plant at 6 months after the tibial plating. Out of total 10
cases of distal tibial fractures there was no pain in 9
cases; 1 cases had pain with walking or running, but no
change in activities of daily living .In segmental fracture
the patients were comfortable on their daily activities.
There was one case of non union and the patient was
advised for bone grafting .No deep vein thromboses were
seen in my study.

DISSCUSSION
The principle of relative stability was achieved

through MILPO, by bridging the fracture with resultant
external callus formation induced by micro-motion by
early mobilisation. The long working length of the con-
struct is the key to allow healing through callus. MILPO,
being a fixed angle and locking plate, not compressing
the periosteum allows , internal—external fixator prin-
ciple as advocated by Ilizarov and others. The percuta-
neous insertion technique respects the soft tissues.

When compared with intramedullary (IM) de-
vices, there is little, if any endosteal blood supply disrup-
tion and the fracture haematoma is left relatively undis-
turbed. This is biologically favourable . Intramedullary
nailing is reported to have the least infection rates com-
pared with other techniques(6) but the technique is as-
sociated with other complications such as malunion, an-
gular malalignment , anterior knee pain , compartment
syndrome and fat embolus syndrome (7) . Avoiding the
need for operative insult to the knee joint with its proven
sequelae also very importantly meets the Hippocratic
principle of ‘Primum non nocere’.

In simple fractures MILPO should be compared
with moulded casting or bracing, of which Sarmiento
remains one of the world’s most ardent proponents. In
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the fast moving world however, the risks of surgery for
a healthy, ambulant and working individual can be out-
weighed by the escape from 3 to 6 months of bulky casting
and its continual monitoring in order to ensure good align-
ment and outcome. Sarmiento’s article regarding proxi-
mal third tibial fractures indicates a 12% angular defor-
mity which is not seen with this technique. Achievement
of reduction held with a correctly anatomical contoured
plate is key to achieving as near anatomical result as
possible.

On various studies conducted on external fixa-
tion techniques showed, higher incidence of complica-
tions such as imperfect articular reductions, malunion ,
pin loosening and pin tract infections(8) . Open reduc-
tion and internal fixation with plate has the advantage of
lowest rate of angular malunion compared to external
fixation or intramedullary nailing but the disadvantage is
the high infection rates (9) . MILPO however relies pri-
marily on the indirect reduction of the fractures using
various techniques and in this way, the fracture environ-
ment is better preserved, as well as the blood supply to
the bony fragments is not disturbed, which finally leads
to decreased infection rate and better fracture healing.
MILPO offers several theoretical advantages compared
to conventional open plating technique. A mechanically
stable fracture-bridging osteosynthesis can be obtained
without significant dissection and surgical trauma to the
bone and surrounding soft tissues. As a consequence,
the vascular integrity of the fracture and the osteogenic
fracture hematoma are preserved( 10,11 ).  According
to Ahmad et al, the construct should be placed close to
the bone despite the internal fixation mechanical fea-
tures of the device. An experimental study was per-
formed on Sawbone , they conclude that a bone/implant
distance lower than 2 mm will provide a better compres-
sive and torsional strength. A bone/implant distance
greater than 5 mm leads to a major plastic distortion.
Medial MILPO has been widely used for treatment of
tibial fractures because of its relative simplicity. Good
clinical outcomes have been reported because of the
minimization of soft tissue injury through biological fixa-
tion, preserving blood flow and hematoma (12). How-
ever, the plates used for medial MILPO can cause skin
irritation because they are located directly under the skin
and the subcutaneous soft tissues which are thin on the
medial side of tibia. Moreover ,in cases with extensive
soft tissue injury on the medial side, medial MILPO can-
not be performed . At times skin necrosis and plate ex-
posure can occur as complication when a medial plate is
inserted (13,14).

Lateral MIPO was introduced to resolve the
shortcomings of medial MILPO. Sohn and Kang [15]

concluded that lateral MILPO is an useful alternative
method for achieving high functional recovery with good
healing and low incidence of complications for patients
with an open distal tibia fracture. The main problem of
lateral MILPO is that percutaneous insertion of plates is
difficult compared with medial MILPO. Moreover, neu-
rovascular structures can be injured by application of
excessive traction during plate insertion, and they can
also be injured when the anterolateral approach is used.
Wolinsky and Lee [16] reported that the superficial pero-
neal nerve can be easily identified in the anterolateral
approach of the distal tibia because it has a consistent
subcutaneous path. However, the risk of deep peroneal
nerve and anterior tibial artery injury is high, because
both course along the posterior half of the tibial shaft
proximally and cross the distal third of the plate.
However MILPO does not allow direct visualization of
the fracture and the surgeon is dependent on image in-
tensifier to confirm that an adequate reduction has been
achieved. Radiation exposure during application of the
plate to the bone and screw fixation is the disadvantage
of this technique.

In conclusion, MILPO for treating various lev-
els of tibial fractures gives a good clinical and radiologi-
cal results. Based on the faith of this small series MILPO
technique can be a good alternative for the nailing and
with the hope that this technique will evolve further for
the betterment of the patient.
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INTRODUCTION
The Osteoid Osteoma is a small , benign , pain-

ful tumour and size of the tumour usually less than 2 cm
which is differenciated with Osteoblastoma if size is more
than 2 cm. This is characterized by continuous pain, worse
at rest especially at night relieved by non steroidal anti
inflammatory drugs.The tumour produces prostaglandin
which causes inflammatory reactions on surrounding tis-
sues leads to periosteal reaction, sclerosis of bone and
synovitis which regresses spontaneously after
removal.Patients under go treatment because of pain and
intolerance of prolonged analgesics.

The surgical removal of  the nidus is mandatory
very rarely treated conservatively in exceptional cases
where surgery is not feasible.Types of surgical removal
are 1.Wide enbloc resection with surrounding
bone.2.Unroof of the nidus by gradual removal of over-
lying reactive bone and excision with curettes and
burrs.3.Percutaneous CT guided core drill excision or
destruction of the nidus by radiofrequency , laser or ab-
solute ethanol. We have treated a case of Osteoid os-
teoma of right shaft of femur by  unroofing and
intralesional  excision by curette and burrs 1 ½ years ago
and  showed  encouraging result.

MATERIALS AND METHODS
A 17 Years old teen aged boy presented with

pain in right femur for 2 years duration , restricted his
daily activities due to discomfort and has typical history
of pain relieved by after taking analgesics.  He was di-
agnosed  as osteoid osteoma on the basis of clinical, X-
ray , CT scan ( I  mm thin) features, and blood param-
eters were found normal. Unroofing and  intralesional
excision of the tumour done.

METHODS
Under spinal anaesthesia with tourniquet control

with patient on supine, right thigh was draped . Through
anteromedial approach lesion site  was exposed and con-
firmed under C-arm control. The cortex was found thick-
ened and shinned. The sclerotic bone was  removed as
thin layer continued until a pinhead reddish spot  corre-
sponding  to the nidus  found . The entire nidus was  re-
moved and confirmed with X-ray, the site was cleared
with gouge and motorized dental burr was used till the
smooth bed was seen . Bony chips were  used to fill the
defect in cortex. The specimen sent for HPE for confir-
mation. Wound closed in layers with DT .Post op period
was uneventful. Gradual mobilization started.

TUMOUR
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DISCUSSION
The osteoid osteoma was first described by

Bergstrand in 1930  and Jaffe was first to recognize
its unique characters in 1935.The size is usually less than
2 cm and characterized by an osteoid rich –nidus  in a
loose , vascular coonective tissue, well demarcated and
contain a variable amount of calcification with sur-
rounded by zone of sclerosis.  Osteoid osteoma  can
occur any where , involve single or multiple bones mainly
in cortex of long bones  commonly in femur, tibia and
humerus. Barei reported

50-60% in tibia and humerus and in spine it is 7-
20%.The incidence is 1/8 th to 1/10 th of all benign tu-
mour and  5% of all primary bone tumours.

It occurs age between 8 months and 80 years
but 90% occurs under 25 years. Male to female ratio 2-
3 to 1 and no racial discriminations. Differential diagno-
sis are osteomyelitis especially Brodie‘s abscess , eosi-
nophilic granulomas and other benign
cysts.Radiografically mimic as stress fracture,
intracortical abscess, Garre‘s sclerosing osteomyelitis
or avacular necrosis. It should be differentiated from
OCD and inflammatory arthritis and may resemble as
osteosarcoma. The disgnosis of osteoid ostoma is  based
on typical clinical feature of pain relieved after taking
anti inflammatory drugs and require complete removal
of entire tumour  including nidus which  has to be con-
firmed with X-ray.

However some of the cases treated
conservatively if surgery is not  feasible. Though other
treatment  options  are available , We have prefered
unroofing and
intralesional excision of the tumour. Bone scan  and MRI
scan were  not done  in our case as which are not al-
ways necessary. Intra operative X-ray may be useful
for confirming the nidus during surgery.
Macroscopically -  findings  for confirming the nidus
which are 1. Irregular periosteal reaction 2. Fusiform
elevation of the cortex over the nidus some times brisk
bleeding indicates nidus. The nidus will appear as punc-
tiform spot with reddish colour against the white sur-
rounding bone.Use gouge for removal of nidus along
with normal bone. Slivers of removed bone  during the
procedure could be used to fill the defect.  Though We
followed such step in our case but  which is not always
necessary. The CT scan (1 mm thin) may useful were
as MRI is not always required. Intra operative C T scan
may be useful for confirmation if  available.
Microcopic features of osteoid osteoma is similar to
osteoblastoma, osteosarcoma and enostosis. In benign
osteoblastoma has a uniform pattern of thick, closely
packed trabeculae with increased cellularity and vascu-

larity. In osteosarcoma & oarosteal osteosarcoma are
more cellular than osteoid osteoma and they are ana-
plastic with elaborate malignant osteoid. In enostosis
there will be islands of densely  packed , thickened  bone
trabeculae with normal stroma. Atar et al in 1992 de-
scribed 2 stages of the disease. First stage is an acute
painful  stage which lasts 18-36 months  and  patient
requires analgesics and  in second recovery stage , the
nidus is healing and  which lasts 3-7 years.

Patient can become normal after the surgery
and  proper  physiotherapy there will not  be any pain or
recurrence following perfect procedure. The tumour will
not undergo malignant changes. The lesion has to be
removed surgically and neither  internal fixation nor bone
graft  is  necessary. Wide enbloc may be a better sur-
gery as the large amount of bone removed with nidus
especially if size of the nidus is not able to decide. An
internal fixation, bone graft  may be  done in case of
large defect. We do not have experience of
radiofrequency coagulation, interstitial laser photocoagu-
lation or ethanol injection.

Though there are various methods of surgical
excision available, the percutaneous method has got some
advantages  in view of reduced cost, shorter time
in hospital  or out patient procedure and even could be
done under local anaesthesia.   The disadvantages of
percutaneous method is lack of histological confirma-
tion.

The core drill excision requires to make 1 cm
drill then multiple perforations and percutaneous curet-
tage to be done .

CONCLUSION
  In our case We prefered unroofing and  intralesional
excision as which is simple, the  nidus site well located
on direct vision  and  costly instruments are not required.
Per operatively the nidus was confirmed with X-ray later
proved with HPE.  Minimum one year followup  is  ad-
equate for considering local recurrence.  In our case ,
the  patient is asymptamatic, no recurrence 1 ½ years
after the surgery and showed excellent outcome how-
ever long term follow up with more cases are required.

REFERENCES
1.Osteoid osteoma, direct visual identification and intralesional
excision of the nidus with minimal removal of bone.M.Campanacci et
al, JBJS(Br) 1999.
2.Osteoid osteoma,  Authur- Gerad Librodo, etal , updated May 14,
2013.
3.Chir Organi  Mov 2002,jul-sep,87(3),195-20. Osteoid osteoma of
L4 , excision by endoscopy.
4.Treatmentof osteoid osteoma by CT controlled percutaneous drill
resection .Apropos of 27 cases.

Prof.P.Sridhar, et al



Tamil Nadu Orthopaedic Journal Vol.42, Issue 2, Aug201636

PERIOSTEAL (JUXTACORTICAL) CHONDROSARCOMA OF UPPER

HUMERUS - A CASE MANAGEMENT

Prof. P. Sridhar, Dr. N.Prasanna Venkatesh, Dr.N.Tamil Selvam,
Dr.S.Krishna Kumar, Dr.M.Ravi,

Dept. of Orthopaedics, Govt. Dharmapuri Medical College & Hospital, Dharmapuri.

INTRODUCTION
 It is  a  malignant  subperiosteal cartilage  tu-

mour  that  lacks of Osteoid  production and erodes the
underlying cortical bone  and can arise as  periosteal
chondroma  from surface of the bone. It  contributes
2% of Chondrosarcoma and   occurs in  the age   be-
tween  15 to 63 years with male predominant.  It could
be a low grade (Grade-I)  or Intermediate ( Grade II)
and  difficult to diffrenciate from osteochondroma. The
cartilage cap is more thickened in malignant tumour. It
presents as a  localized painless lobulated swelling for
many years duration   and  occurs around hip and shoul-
der.
Radiologically  it  reveals as  “popcorn calcification“ in
cartilage mass with  variable matrix calcifications  in C
T scan.  Commonest location is at  metaphysis  to   dia-
physis and about 50% in distal femur, the other sites the
humerus, proximal femur, tibia  .  Clinically  a  round or
lobulated mass about  3cm to  17 cm with saucer –
shaped erosion with cortical sclerosis . MRI  features
show  there is multilobular tumour of high signal inten-
sity and  hot spots in bone scan. We  describe   a rare
case of   Periosteal Chondrosarcoma of proximal hu-
merus on right side  treated  by   wide  resection  of the

tumour ( Excision biopsy) and  there is no complications
like recurrence clinically and radiologically  2 years of
after  surgery & found good outcome.

MATERIALS AND METHOD
A 55 years old lady presented with occasional

pain, lobulated hemispherical swelling with variable con-
sistency in  proximal end of right humerus  with gradual
onset for 2 years.

The swelling was not warm, mildly tender , vari-
able consistency , there was visible engorged veins, and
absence of mobility.  Clinical,  X-ray,  C.T  Scan and  MRI
features suggestive of  Periosteal  Chondrosarcoma and
planned  for  wide  excision  of the  tumour
Surgical technique-  Under G A , patient  was on supine
and sand bag under right  shoulder,  an  incision  was made
over the swelling , the  extraperiosteal wide resection  was
done . Cut section showed whitish cartilaginous mass. Ex-
cessive  skin trimmed and wound sutured.The biopsy proved
low grade Chondrosarcoma. Immediate X-ray showed
adequate tumour clearance  and post op period was un-
eventful and  there is no recurrence clinically, radiologically
for 2 years  from the time of surgery.
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DISCUSSION
Chondrosarcoma is a malignant tumour

composed of cartilage –producing cells. This is one of
the 2 nd most common primary malignancy of bone and
most difficult in diagnose as
well  as to  treat.This can be subdivided in several ways
, by histological grade,  arise as denovo(primary), from
benign lesion(secondary), within the bone ( central/
peripheral),  or by syndrome.Histologic grading can
pose a challenge to both pathologist and surgeon.There
are 3 grades as low( Grade 1), medium ( Grade 2) and
high grade ( Grade 3) posing  diagnostic dilemma is
differentiating benign active and low grade malignant
lesion.
The X-ray features are dense, stippled, or popcorn
calcifications, no periosteal reactions, cortical break-
through and associated extra –osseous mass . In
primary central type- lesion is within the metaphysic,
low grade shows endosteal scalloping and a small
degree of osteolysis.  In intermediate or high grade will
be more aggressive features like osteolysis,  medullary
expansion, cortical thickening , cortical disruption and
presence of soft tissue mass.
C.T scan will deleanate endosteal scalloping, cortical
thickening or disruption and the extent of lesion.The
MRI scan will demonstrate intraosseous extent of
lesion, non mineralized portion of the lesion. it also helps
in define  soft tissue mass,  involvement  to surrounding
tissues like  N/V Bundles, joint capsule. Bone scan will
show hot spot in malignant lesions. Malignant variety is
common in  age 6 th and 7 th decades. In malignant
lesions there will be progressive pain, not relieved by
rest, interfere the sleep. The role of biopsy is controver-
sial that was why we did not do  in our case . In case if
it is required could be done by closed  or core needle
biopsy.
In Gross  appearance-  tumour was loculated, white
glistening cartilaginous growth arising from the surface
of the bone.  Differential diagnosis  is  Osteosarcoma,
Osteochondroma and Periosteal chondroma . Histol-
ogy characters are in low  grade  -  Few mitotic fig-
ures, enlarged chondrocytes with plump multinucleated
lacunae. In high  grade-  hypercellular stroma with ‘blue
– balls ‘ of cartilage lesion which permeate the bone
trabeculae.
There are 2 types of  malignant chondrosarcomas(C S)
which are - 1. Primary chondrosarcomas  2.Secondary
chondrosarcomas . Age and locations are – tumour oc-
curs in 40-70  years  with  male predominance and sites
are  pelvis, proximal femur, scapula.  Grades are  85%
of Grade 1 or 2,  remaining 15% are Grade 3  or dedif-
ferentiated Chondrosarcoma.

The response of chondrosarcoma to chemotherapy and
radiation therapy   are  poor. The goal of the treatment
for conventional chondrosarcoma is wide margin  re-
section  to improve the
local control as well as long – term out come.
Treatment options are intralesional curettage in Grade  1
lesions but it is controversial ,
many recommend wide resection . The wide surgical
excision for  Grade 2 & 3 lesions .There is
no role of chemotherapy and radiotherapy. Wide exci-
sion combined with multi-agent
chemotherapy for mesenchymal chondrosarcoma . A role
of Chemotherapy in de differentiated
chondrosarcoma is still  controversial.
Prognosis.- Axial and proximal extremity lesions have
more aggressive course. According to histologic grading
, Grade I 90%, Grade II 60-70% ,  Grade III 30-50%
survival an dedifferentiated  C S 10% survival.. The range
between 6% and 37%  The curettage and adjuvant treat-
ment with phenol/cryotherapy .Curettage is not recom-
mended in pelvic lesions.Histalogic subdivision of chon-
drosarcoma also important which are 1. Clear cell
chondrosamcoma. 2.Mesenchymal chondrosarcoma,
3.Extraskeletal chondrosarcoma.The tumour should  be
treated with definitive  and complete surgical resection
to achieve local control.The incomplete resection of
intermediate, high grade lesions will lead to the risk of
local recurrence, metastasis and even death.

CONCLUSION
Periosteal Chondrosarcoma is rare , low grade

tumour  to be treated with definitive wide surgical exci-
sion to prevent complications. The prognosis in Grade 1
chondrosarcoma is better if early diagnosis and proper
surgical clearance is made. Incomplete resection will lead
to recurrence , metastasis and even death. In our case
complete resection of the tumour done ,  clinically ,
radioloically patient was assessed during  follow up there
is no recurrence sofar  and showed excellent out come ,
however long term follow up is required .
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