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EDITORIAL

Dear TNOA Members

Greetings.
In this issue,  we have published various articles from authors across the state. Many thanks to all the

contributors.  I would like to have more response from the members to contribute for our Journal.   The journal
can grow only if more members are actively contributing.  You may send  your work at the preliminary stage to
TNOA Journal , and prepare towards later publication in a Listed journal.

As the publications are becoming a standard requirement for career promotions and growth,  the younger
TNOA members should concentrate on Data collection, Documentation as a standard daily practice. This would
provide opportunities for more publications and presentations.

I wish all the members a Happy New year  enriched with Work, Joy, Health and Peace.Looking forward
to  meet all of you at Ooty for the conference.

With Best wishes

Dr C Sugavanam
Editor
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THE BEAUTY OF ORTHOPAEDIC SURGERY WHICH I LOVE AND

PRACTICE

Prof. A. Devadoss
Devadoss Multispeciality Hospital, Madurai.

INTRODUCTION
NICHOLAS andry coined the term

orthopaedics in France in the year 1741. Though as the
name implies it was initially developed with attention to
children, the correction of spinal and deformities in all
stages of life eventually became the corner stone of
orthopaedic practice.In 1956 ,when I was a 3rd year
medical student, Prof.M.Natarajan used to come from
Madras (Now Chennai) once a month to take
orthopaedic class as we had no qualified teacher in
orthopaedic surgery at Madurai. His lecture and
clinical demonstration for examinations of joints and
deformities were amazing and attractive, i decided to
take up  orthopaedic surgery as my future speciality in
the 3rd year it self and to get M.ch ortho from Liverpool
University.At that time Prof.M.Natarajan was the only
qualified Orthopaedic surgeon in the Whole state.

In 1950’s and 1960’s almost all fractures were
treated conservatively .All the more the Liverpool school
(used to be called as Mecca of Orthopaedics) were
very conservative where we were taught that no
fracture must be opened and it may get infected.

Early 1970’s,Prof.P.V.A .Mohandas brought
A.O Technique to India. I was one of those who
attended the first meeting, where Dr.Wellineger,
Dr.Weller and Dr.Holtz had come. From then on lot of
new things came in the A.O Technique, and new
instruments power drill etc... The most important
advancement I felt was in the management of intra
articular fractures,the concept of immediate open
reduction to get perfect congruity of articular surface,
regid internal fixation and early mobilisation.

The functional outcome of intra articular
fracture was really stunning than what we used to see
during our earlier days. Of course with the advent of
CT scan we are much better for our planning. Of course
in tibial plateau fractures and pilon fractures skin
problems is devastating. Now for this fractures we know
that “ Scan” ,”plan” and “span” is ideal. Once the
wrinkle sign sets in, we can do the best for  the
fracture.

In surgery of Trauma, management of
diaphyseal fractures using intramedularly  interlocking
nail is something we never dreamt when we were in
Liverpool. Ofcourse one has to face the problem of fat
embolism, but with the damage controlled orthopaedics
we are safe surgeons.

In open fracture management we have come a
long way in shortening the period of morbidity by the
“fix and flap technique” with good wound debridement,
skin and antibiotic cover. In olden days the orthopaedic
ward will be stinking like mad because of soiled plaster
of paris using “ WInnett Orr”method  .The patients will
very often end up with poor functional out come. The
usage of external fixation system by AO Group , Orthofix
and Ilizarov technique have improved the technique of
limb reconstruction following complications due to open
fractures in recent times. The amount of violence to the
bone   and soft tissues are enormous due to road traffic
accidents. The poly traumatised patients are being treated
in a better manner in tertiary care centers than before
.We have best ICU Care, anaesthetic facilities blood
transfusion servicesand  better understating  of post trau-
matic  systemic inflammatory response of the body and
treat them accordingly .

The only pitiable state of affairs we see almost
everyday is complications due to improper judgement of
choosing the implant leading on to failure of the metal,
non unions, infections, joint stiffness and deformities .
Unfortunately there are no guidelines . The American
academy of orthopaedic surgeons have given guidelines
to all fracture management which the practicing
orthopaedic surgeon must follow. Even then things can
go wrong in spite of orthopaedic surgeon has followed
the guidelines. However in our set up the surgeon is
forced to do certain number of surgeries by the higher
authorities. Hence the surgeon is forced to do the
surgery even when there is no indication or do some
unwanted surgery. I feel that Tamil Nadu Orthopaedic
associations must do something like AAOS to give
guidelines to all traumatic and orthopaedic conditions and

SERENDIPITY IN ORTHOPAEDICS
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their treatment, so that the surgeon will not falter too
much and the patients will get better treatment. It is high
time TNOA insists on all the members attend the CME
programmes in various sub specialities in orthopaedics
and show their credit points to the TNOA to enable them
to continue the membership in the TNOA, just like what
they are doing in Bombay orthopaedic society .

After I qualified in 1967 with M.ch ortho from
Liverpool University, real advancement in orthopaedic
surgery happened. Our generation grew with that.In
1970’s I had to go to U.K again for training in charnley’s
low friction arthroplasty of hip, arthroscopy and other
subspecialties like spine, and Paediatric orthopaedics. We
had to spend money from our own pocket. There were
no companies to sponsor us. I used to attend all SICOT
and BOA meetings to update ourselves. IOA and TNOA
also helped us. I am a member of all the subspecialty
societies in India being a teacher, I have to keep myself
updated in all subspecialties as we are all general
orthopaedic surgeons. Now all subspecialties have gone
sky high, we have to refer cases to all specialists in joint
replacement surgery, Arthroscopic surgery, spine
surgery, Paediatric orthopaedic surgery and others.But
we had our days when we were allrounders.

Orthopaedic surgery and other branches of medicine.
The beauty of orthopaedic surgery lies in the

knowledge we possess in the other fields of Medicine.

1.General Medicine:
A patient with pain in the back may  have

associated cough with expectoration and some time
haemoptysis. We must be able to auscultate and find out
clinically and by radio imaging whether it is kochs’or
bronchogenic Carcimona.(I wonder how many
orthopaedic surgeons in the present generation carry a
Stethescope)!!

Similarly patient may present  with neck pain,
wasting of small muscles  of the  hand, loss of sensation
in the medial two fingers associated with Horner’s syn-
drome and then the diagnosis must be Pancoast tumour
. There are so many conditions where the orthopaedic
surgeons is capable of diagnosing many associated
medical problems patient has.

2.General Surgery:
It is nice that an orthopaedic surgeon is a good

clinician to diagnose surgical condition also. A 48 years
old man was referred to me for pain right shoulder and
also temperature. It was diagnosed as ?septicarthritis ?
tuberculosis of the shoulder joint by the referring
general surgeon.

On examination there were no inflammatory signs over
the shoulder, however there was limitation of extremes
of rotation due to periarthritis  as he being a diabetic
also. He complaint of pain abdomen which was attrib-
uted  to NSAID . However when examined his abdo-
men, his liver was palpable and tenter. USG of abdomen
revealed an amoebic liver abscess with subdiaphragmatic
extension irritating the diaphragm causing referred pain
to the Right shoulder.Actually the case was referred by
a general surgeon, the orthopaedic surgeon made the
correct diagnosis.Similarly we have detected lot  of cases
of Leriche Syndrome causing gluteal claudication initially
diagnosed as sacroiliac arthritis.All these are possible as
we had a strong clinical   acumen when we  were  un-
dergraduates and strong basic sciences while doing pri-
mary fellowship in U.K

3.Nephrology:
In calcium homeostasis , the role of parathy-

roids, kidneys and intestines are well known. As
Orthoapedic surgeons we see lot of cases of deformi-
ties of knees either genu valgus orVarus. Good percent-
age of cases will end up in diagnosing them as vitamin D
resistant renal rickets. Very many of them are treated
as nutritional rickets.Many cases of genu valgum  are
treated as renal rickets, but  turned  out to be multiple
epiphyseal dysplasia or Morquio’s disease. In that way
the orthopaedic surgeon is the best in the world to make
appropriate diagnosis.

4.Orthopaedic Neurology:
As an orthopaedic surgeon it is mandatory to

know orthopaedic causes for neurological deficit. One
patient was treated by another surgeon for severe neck
pain and radiating to leftshoulder and upper arm. Next
morning patient developed paralysis of deltoid muscle.
Patient was subjected for MRI etc of the spinal cord
and shoulder and could not find anything wrong. Patient
came to me and we made a diagnosis of
AmyotrophicNeuralgia and was treated with steroids and
physiotherapy and patient improved well.

Another patient had fever followed by severe
radicular pain in the left lower limb. He was treated as
disc prolapse by another surgeon. MRI revealed disc
bulges at L4-L5, L5 –S1.Patient was treated with bed
rest and NSAID without any improvement. Patient com-
plaint of redness of the left lower limb, the surgeon told
the patient that it is due to drug allergy. Patient came to
me after 3 days of his symptoms of radicular pain and
redness of the left lower limb on the lateral aspect.
Examination of lower limb revealed vesicles with
reddish  areas surrounding each vesicle and the diagno-

Prof. A. Devadoss
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sis was herpes zoster along  S1 dernatome.
Patient was treated with acyclovir and steroids

and patient became better.
As an orthopaedic surgeon we all must be

familiarwith upper motor neuron  , lower motor neuron
and peripheral  nerve problems and must be able to
differentiate  each type  and refer the case to the
neurologist whenever necessary.We must all be familiar
with electro physiological    studies to help our patient in
the diagnosis and treatment.

CONCLUSION
Orthopaedic surgery is so interesting,

demanding and so vast. It stimulates the brain and
presents challenging conditions to one’s talent and
knowledge of the subject. It involves the correlation of
other branches of medicine to make a correct diagnosis.
One feels great when one makes the perfect diagnosis
where the others missed. One must have a sound
knowledge of basic sciences applicable to orthopaedic
surgery. The introduction of C-Arm , CT Scan and MRI
have all improved one’s diagnostic skills and also our
surgical capabilities. As health care providers, we must
all take measures, for the patient to be back on his feet
and to return him to original activities of daily living. Even
with all new subspecialties in orthopaedic surgery
coming into vogue, it is unfortunate that the conserva-
tive management of ordinary orthopaedic problems like

The beauty of orthopaedic surgery which I love and practice

osteo arthritis of knees, neck pains and heel pains etc
are not well taken care of by the present day ortho
surgeons. The patients are given only tablets and the
surgeon has no time to explain about the condition, the
causes, the do’s and dont’s one has to follow. Most
importantly the role of physiotherapy in easing the pain,
is not at all advised. The younger ortho surgeons have
easy access to internet , teleconferencing etc to make
them much more knowledgeable , unlike our times, when
we had no google, internet etc. We could only refer heavy
volumes of books, unlike the handy iphone, tablet etc.
Unfortunately surgeons today have less time for patient
doctor relationship and they do not realise it’s
importance in their daily busy schedule. Those days when
we were students, we were taught bedside manners and
the doctor patient relationship also.

The beauty of orthopaedic surgery lies in the men-
tal satisfaction that we get from the patients after having
saved their lives in a major accident and also make them
walk and use their  limbs and return them to their original
job. With the modern new methods of Joint
replacement surgeries, and Arthroscopic surgeries,we are
in a better position to give them new life and have all their
leisure pursuits. To make this possible one must keep on
updating by attending conferences, CME programmes and
reading journals. Money making is only the secondary beauty
of orthopaedics , the satisfaction  and the heartfelt thanks
by the patient make the prime beauty of orthopaedics.
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INTRODUCTION
Tumours of the spinal column may be classified

by location as extradural, intradural, or intramedullary.
Amongst all masses of the spinal column, intramedullary
tumours are the least common to be encountered in the
general public. Their rare incidence commonly results in
misdiagnosis and improper diagnostic workup, resulting
in delayed diagnosis. More common clinical entities such
as spondyloarthropathy, multiple sclerosis, or even
aortic dissection can be confused with intramedullary
tumours as they may have similar clinical and
radiographic presentations.
Case report

40 years female presented with dull aching back
pain with weakness of both lower limbs for 2 weeks
duration. She had no traumatic accident & no other
previous disorders such as skin hyperpigmented cafe u
lait spots or cutaneous neurofibromas. Neurological ex-
amination shows grade 1-2 power of both lower limbs,

bladder and bowel involvement and sensation is
diminished on both side below L1. DTR was absent on
both lower limbs. Gadolinium-enhanced MRI- showed
6X2 cms well defined intramedullary elliptical lesion
behind the body of L2,3 and poorly differentiated
intramedullary lesion behind the S1 (double lesion).
The operation was done with  a standard posterior
midline approach after incising skin & fascia,
paravertebral muscle erased, patient has underwent
posterior laminectomy from L1-S1, after dural opening
the proximal tumour was in piecemeal which was
removed completely from the nerve roots and distal one
was only clots which was aspirated and dural closure
done. Histopathological examination showed
schwannoma. Patients was followed for a
period 1 year at the intervals of 3, 6 12 months. Initial
mobilisation was done with HKAFO orthosis with spinal
support and neurology was gradually improved to grade
4/5 power in both lower limbs at the end of 12 weeks.

Abstract : Spinal schwannomas are one of the most common primary tumours of the
spine, but intramedullary schwannomas in non – neurofibromatous patients have been
reported rarely accounting for less than 1.1% of all schwannomas. Most of these
tumours have been reported as a single lesion in the spinal cord; rarely present as
dumbbell intra & extramedullary lesions. 40 years female presented with dull aching
back pain with weakness of both lower limbs for 2 weeks duration. Neurological ex-
amination showed grade 1-2 power of both lower limbs, bladder and bowel involve-
ment and sensation is diminished on both side below L1. DTR absent on both lower
limbs, MRI- showed 6X2 cms well defined intramedullary lesion behind the body of
L2,3 and poorly differentiated intramedullary lesion behind the S1. Patient has under-
went posterior laminectomy from L1-S1, after dural opening the proximal tumour was
in piecemeal which was removed completely from the nerve roots and distal one was
only clots which was aspirated and dural closure done. Histopathology showed the
lesion was schwannoma. Patients was followed for a period 1 year at the intervals of 3,
6 12 months. Initial mobilisation was done with HKAFO orthosis with spinal support
and neurology was gradually improved to grade 4/5 power in both lower limbs at the
end of 12 weeks. Ankle was last to gain to full power at the end of 24 weeks. No
evidence deterioration of symptoms at the end of 1 year.
Keywords: schwannoma, intramedullary tumour, spinal cord tumour

DOUBLE INTRAMEDULLARY SCHWANNOMA TREATED BY TOTAL

EXCISION & DURAL REPAIR

Dr. S. Jaikish, P. Yuvarajan
Department of orthopaedics surgery, ATLAS hospitals,Tiruchirapalli.

SPINE
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Ankle was last to gain to full power at the end of 24
weeks. No evidence deterioration of symptoms at the
end of 1 year.

DISCUSSION
Spinal tumours are traditionally divided into three cat-
egories according to their relationship to the spinal cord,
its surrounding membrane (the dura) and the bones (ver-
tebrae) of the spine.These categories are: 1. Intramed-
ullary 2. Extra-medullary but intra-dural 3. Extra-dural.
Benign tumours tend to be slowly growing, are often
well-demarcated from the surrounding normal tissues
(making them easier to remove completely) and do not
spread (metastasize) around either spine (or brain) or
the rest of the body. Malignant (which usually means
cancerous) tumours are usually rapidly growing and tend
to have extensions into the adjacent normal tissues mak-
ing them difficult to remove completely unless some of
that normal surrounding tissue can be sacrificed without
causing harm (not the case when it comes to the spinal
cord or brain). They can also spread (often through the
bloodstream) to other parts of the body.  Any tumour
that has been completely removed surgically cannot (by
definition) recur. But if fragments (even those too small
for the surgeon to see) remain after the operation (which
is more likely with malignant tumours but can happen
also with a benign tumour) then further growth is likely.
Kyeong-Sik Ryu et al published thoracic intramedullary
schwannoma accompanying by extramedullary beads like
daughter schwanommas, he removed intramedullary
lesion fully and partial resection of extramedullary
masses were done. Conti et al., analysed iterature from
1931 to 2002 & found only about 50 reported cases of
non – neurofibroma related intramedullary schwannomas.
Most of these lesions have been reported as single
intramedullary lesions, and more rarely as dumpbell
intra- & extramedullary ones. Schwannomas originate
from the Schwann cell. Schwann cells are absent in the
central nervous system, thus it can explain the rarity of
intramedullary schwannomas. The pathogenesis of
intramedullary schwannoma is still not clear, and various
hypotheses have been reported. The origin of these
tumours include Schwann cells alone the intramedullary
perivascular nervous plexus, focal intramedullary
proliferation of Schwann cells in reaction to chronic
disease or trauma, ectopic Schwann cells originating from
migrating neural crest cells, and Schwann cells related
to aberrant intramedullary myelin fibres. Schwann cells
in the posterior nerve root at the root entry zone are
assumed to be one of pathogenesies of intramedullary
tumours. A tumour arising from Schwann cells in this
“critical area,” here the nerve root loses its sheath, could
enter the subpial area in the spinal cord and appear as

an intramedullary large one and extramedullary bead like
small ones on the adjacent nerve roots. Schwanomma in
this case presented as well defined elliptical intramedul-
lary lesion in lumbar area and illdefined intramedullary
sacral lesion. Complete surgical excision is the treatment
of choice for spinal schwannomas, including intramedul-
lary ones. In this case we have totally excised both the
tumours.

REFERENCES
1.Adelman LS, Aronson SM. Intramedullay nerve fibre & Schwann
cell proliferation within the spinal cord Neurology. 1972;22:726-
731.
2.Brown KM, Dean A. Throcic intramedullary schwannoma.
Neuropathol Appl Neurobiol. 2002;28:421-424.
3.Conti P, Pansini G, Spinal neuromas: retrospective analysis & long
term outcome of 179 consecutively operated cases. Surg Neurol.
2004;61:34-43.
4.Kang JK, Song JU. Intramedullary spinal schwannoma. J Neurol
Neurosurg Psychiatry. 1983;46:1154-1155.
Vailati G, Occhiogrosso M, Troccoli V. Intramedullary thoracic
schwannoma. Surg Neurol. 1079;11:60-62.
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SURGICAL TREATMENT OF RECURRENT LUMBAR DISC

HERNIATION BY TRANSFORAMINAL LUMBAR INTER BODY

FUSION

 Dr. Sarangaraj Jaikish, Dr. Palanisamy Yuvarajan
Department of orthopaedics, ATLAS hospitals, Tiruchirappalli.

ABSTRACT:
Background: Recurrent lumbar disc herniation (RLDH) is a major cause of surgical
failure, the incidence of which is reported from 5-11% (1). The optimal technique for
treating RLDH is remains disectomy more difficult, increasing the risk of dural tear or
nerve injury. A perfectly done TLIF will be the answer for the recurrent lumbar disc
herniation
Materials and methods: Between 2010-2013, 10 patients (average age 38 range 25 –
53 years) with recurrent lumbar disc herniation underwent reoperation with the
transforaminal lumbar interbody fusion (TLIF) technique (Titanium pedicle screws
with titanium TLIF cage or autologus bone graft) at our orthopaedic department. All
cases were followed up for 24-48 months.
Results: Results were graded using Japanese orthopaedic association (JOA) score
system pre and post operation and during the follow-up period. The leg pain of all
patients was relieved within a week & the mean JOA score was improved from 9
before surgery to 25 in all cases at the 2 years. No infection,  no implant failures.
Fusion assessed by follow up flexion and extension stress X-rays.
Conclusion: Repeated discectomy for either ipsilateral or contralateral recurrence
requires the removal of more disc material and posterior elements, such as lamina or
facet joint, further invasion at the same surgical level can increase the risk of
segmental instability. TLIF technique is an effective procedure with satisfactory
clinical results for the treatment of recurrent lumbar disc herniation. It can restore
the stability and lordosis of the lumbar spine, and has low complication rates.
Keywords: recurrent lumbar disc prolapse, lumbar instability, TLIF, failed back
syndrome.

INTRODUCTION
Recurrent lumbar disc herniation (RLDH) is a

major cause of surgical failure, the incidence of which is
reported from 5-11% (1). The optimal technique for
treating RLDH is remains disectomy more difficult,
increasing the risk of dural tear or nerve injury. Some
surgeons believe that fusion is necessary for treating disc
herniation that relieves pain due to segmental instability.
Repeated discectomy for ipsilateral or contralatetral
recurrence requires the removal of more disc material
and posterior elements, such as lamina or facet joint,
further invasion at the same surgical level can increase
the risk of segmental instability. Several authors reported
the results of posterolateral fusion PLF for RLDH, but
there are few reports on RLDH treated with the
transforaminal lumbar interbody fusion (TLIF) technique.

TLIF affords the opportunity to achieve stable three
column fixation with anterior support, simultaneous
anterior and posterior fusion & inherent stability through
a single posterior approach & unilateral placement of
interbody cages. The purpose of this study is to evaluate
the efficacy of the TLIF techniques for the patients with
RLDH.

MATERIALS & METHODS
Between 2011-2013 10 patients in ATLAS

hospitals underwent reoperation following primary lum-
bar discectomy. There were 4 men 6 women with mean
age of 46 years. The inclusion criteria in this study were
1. Atleast 6 months of pain relief after primary disc
surgery. 2. The presence of recurrent radicular pain
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unresponsive to conservative treatment, leading to a re-
peat operation 3. Recurrent disc herniation at the same
level of previous discectomy, either the ipsilateral or con-
tralateral side. 7 patients primarily treated with bilateral
laminectomy and discectomy & 3 patients were treated
with fenestration discectomy were included in this study.

Surgical technique: under GA (6 pt), SA (4 pt) in prone
position,  bilateral dissection was extended just lateral to
the facet joints through a midline posterior approach. The
epidural scar tissue in the area of the previous
laminectomy was left intact. Pedicle screw entry point
was prepared in usual manner. Titanium pedicular screws
inserted above and below the affected level, the
symptomatic side pars interarticularis removed and a
hemifacectomy performed on superior & inferior facets
at the level of the spinal segment to be fused. The
traversing nerve root is protected by sliding a retractor
along upper surface of the pedicle of the inferior
vertebra. Complete disectomy done end plates prepared,
after distracting the disc space, 2/3 space was packed
with laminectomy cancellous bone graft and titanium
TLIF cage introduced, the position was confirmed with
C- Arm and posterior connecting rods inserted & wound
closed.

RESULTS
Regular follow up was done at 3, 6, 12, 24

months clinical and radiological evaluation done. Leg pain
decreased rapidly within 4 weeks & continued to
decrease at the time of the latest follow up. Flexion &
extension stress X - rays were evaluated at 12, 24 months
follow up. Criteria for a successful fusion were the lack
of motion, anterior bridging bone and lack of lucencies
on flexion & extension x-rays. The JOA score
(Japanese orthopaedic association evaluation system for
low back pain syndrome) was determined via direct
questioning to assess subjective symptoms, clinical signs
& restriction of activities of daily living. The normal score
was 29 points. The mean JOA score of the patients
showed improvement, from 9 before surgery to 25 at
follow up of 2 years. Excellent in 70%, good in 30%
patients. There no implant failure & infection in our
series. One case we encountered dural laceration which
was partially repaired and muscle patch was applied.
There were no major complications as permanent
neurological deficit, pulmonary embolism or death.

DISCUSSION
The ideal surgical approach for recurrent disc

herniation remains controversy. Discectomy with fusion
has several theoretical advantages. The interbody
fusion reduces or eliminates segmental motion,

immobilises the spine, reduces mechanical stresses
across the degenerated disc space and may reduce ad-
ditional herniation at the affected disc space. Revision
spinal surgery is more challenging than primary surgery,
owing to the indistinct anatomical planes & perineural
scarring. Ebeling et al. (2) reported complication of 13%
after repeated discectomy, and dural tears & infections
were the most common problems. However TLIF
provides an approach through facetectomy to enter
unscarred virgin tissue. Therefore the surgeon can ap-
proach the target site safely without demanding
dissection of the fibrotic scar tissues & excessive
retraction of scarred nerve root & dura, the potential
risk of dural tear & nerve injury may also be decreased.
Only 10 % (1 case) experienced dural tear during
surgery in our series, which is lower than the previous
reports.

Dr. Sarangaraj Jaikish et al

MRI before & after discectomy

Titanium TLIF implants excised disc

Excellent fusion and good pain relief
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Surgical treatment of recurrent lumbar disc herniation by transforaminal lumbar inter body fusion

We used a single cage inserted diagonally from
the symptomatic side. A more lateral entry point com-
pared with PLIF is selected, which can reduce dura &
nerve root retraction & minimise the risk of neurological
injury. Zhao et al. (4) demonstrated that, as only
unilateral facetectomy is required for the insertion of a
single cage, the stiffness of the construction is signifi-
cantly superior to the two cage fusion. Lehmann et al.
(3) solid fusion has better functional outcomes than those
with disc excision alone. Bone grafting of available
surface area of the disc space is important for fusion
success. Before the insertion of cage, the prepared
laminectomy bone or iliac crest autobone graft was
grafted in to the prepared disc space. We believe that
the bone outside the cage has greater fusion potential
than the bone inside the cage.

CONCLUSION
Based on the clinical outcomes transforaminal lumbar
interbody fusion is an effective procedure with
satisfactory clinical results for the treatment of
recurrent lumbar disc herniation. It can restore the
stability and lordosis of the Lumbar spine and has low
complication rates.
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WEDGING OF PATELLA BET. FEMUR & TIBIA

(LOCKED PATELLA)
- RARE CASE IN LITERATURE

                            Dr. A. Senthil Kumar, Prof Dr. V. P Mohan Gandhi, Dr. C. DhaneshPrasad
Department of Orthopaedic Surgery

Government Vellore Medical College & Hospital, Vellore.

INTRODUCTION AND PURPOSE
Direct injury to knee usually results in stellate

fracture patella. Patella dislocation may occur in rare
instances. Still rarer is the wedging of patella between
patella and femur. Such a case was not found in the lit-
erature. A single case of locked patella is presented.

MATERIALS AND METHODS
18 yrs. male presented with injury to knee hit-

ting against stone while playing cricket. He was unable
to walk, flex the knee.

On examination:
A lacerated wound of about 4*1*1 cm. Knee in exten-
sion, protruding patella visible through the skin. Knee
movements completely restricted. No
distalNeurovascular deficit.

X-ray showed wedging of patella in between tibial and
femoral condyles. No fracture detected.

CT showed:wedging of patella between femur & tibia.No
fracture detected.

MRI of knee showed:Partial Quadriceps disruption at
superior pole attachment

Closed reduction under anaesthesia attempted,
but failed.

Under spinal anaesthesia, Incision extended
proximally and distally exposing the quadriceps mecha-
nism. Longitudinal incision made over quadriceps ten-
don. Patella was found to be wedged in between femur
& tibia. Quadriceps tendon was found to be partially
detached from the patella. More than 80% of quadri-
ceps tendon was still attached to the patella.Vertical in-
cision made over Quadriceps tendon to facilitate reduc-
tion. Patella was levered out of the tibio- femoral joint

CASE REPORT

with some difficulty. Patellar tracking was normal. Ver-
tical incision made in quadriceps tendon sutured. Reti-
naculum repair done. Full range of movements achieved
on table. Limb maintained in posterior splint.
Post op: suture removal on 12th POD.Range of motion
exercises started as pain permitted.Patient able to fully
weight bear and walk with POP on 5th POD.
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RESULTS AND DISCUSSION
Injury to knee usually results in stellate fracture

patella. In this rare case presentation wedging of patella
was found between femur and tibia. Due to prompt in-
tervention full function was restored. There was no in-
jury to quadriceps mechanism. Such a case is rare in
literature.
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ABSTRACT
Fractures around the knee are one of the commonest injuries encountered in high
velocity trauma which are associated with high morbidity and mortality. Isolated frac-
tures itself may lead to complications such as ARDS and pulmonary embolism.
Being one of the major weight-bearing joint of the body fracture around it will be of
paramount importance. This necessitates early stabilization of fractures. Internal fixa-
tion is the choice of treatment in fractures around the knee and Locking Compression
Plate (LCP) has shown to give the best results in terms of wound healing, free from
infection, early good range of motion, fracture union, return to work and the functional
outcome.
LCP is a hybrid plate technology and percutaneous bridge plating using locked screws
as a fixed angle device which allows much greater load bearing than regular plates
avoiding medial and lateral plating. The LISS uses unicortical locking screws to allow
more elastic deformation than conventional plating systems.
142 cases of proximal tibial fractures were treated by closed reduction in fracture
table and internal fixation by LCP between December 2006 and December 2014 at
Vinayaka Mission’s Kirupananda Variar Medical College & Hospitals. The patients
were evaluated clinically and radiologically for the outcomes. All the patients were
followed up for an average of 6 months. Outcome was assessed using Knee Society
Clinical Ratings and radiographic analysis.

MINIMALLY INVASIVE FIXATION OF CLOSED AND GRADE I & II

COMPOUND PROXIMAL TIBIAL INJURIES WITH LOCKING

COMPRESSION PLATES - A CLINICAL STUDY

Dr. K Meenakshi Sundaram, Dr. K Selvaraj, Dr K G Kandaswamy, Dr. I G Nagarajan, Vijayan Gopalakrishna Kurup
Department of Orthopaedics & Trauma Care

Vinayaka Mission Kirupananda Varier Medical College & Hospitals, Ariyanoor, Salem

INTRODUCTION
The knee  joint is  one of the  major weight

bearing  joints in  the lower extremity.  The proximal
tibial fractures are one of the commonest intraarticular
fractures and they present a difficult treatment
challenge with historically high complication rates.
Generally these injuries fall into two broad categories,
high energy fractures and low energy fractures.

The majority of proximal tibial and tibial plateau
fractures are secondary to high speed velocity
accidents and fall from height1 where fractures results
from direct axial compression, usually with a  valgus
(more common) or varus moment and indirect shear
forces2.

Extra-articular fractures of  the proximal tibia
usually secondary to direct bending forces applied to
the metadiaphyseal region of the upper leg,  older
patients with osteopenic bone are more likely  to

sustain depression  type fracture because their sub-
chondral bone is less likely to resist axial directed loads3.

In the early 1960s, there was a great reluctance
towards operative management of these fractures
because of high incidence of infection, non-union,
malunion, inadequate fixation and lack of proper
instruments, implants as well as antibiotics. Then the
traditional management comprised of skeletal traction,
manipulation of fracture and external immobilization in
the form of casts and cast bracings. These methods how-
ever met with problems like deformity, shortening, knee
stiffness, angulation, malunion, knee instability, and post
traumatic osteoarthritis.

The trend of open reduction /closed reduction
and internal fixation has become evident in the recent
years with the improvement in understanding of
fracture personality. The aim of surgical treatment of

TRAUMA
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proximal tibia fracture is to restore congruent articular
surfaces of the tibial condyles maintaining the mechani-
cal axis and restoring ligamentous stability eventually can
achieve functional painless and good range of motion in
the knee joint4.

So there was the birth of a new concept of
biological fixation using the plates, otherwise called mini-
mally invasive plate osteosynthesis (MIPO) where a per-
cutaneously inserted plate is fixed at a distance proximal
and distal to the fracture site through minimal exposure.
Various clinical studies established that bone beneath a
rigid conventional plate are thin and atrophic which
are prone for secondary displacement due to insuffi-
cient buttressing and secondary fractures after removal
of plate. Fracture site takes longer period to osteosyn-
thesis due to interruption of vascular supply to bone fol-
lowing soft tissue and periosteal stripping. Elderly pa-
tients with severe osteoporosis add further to the diffi-
culties in the management of these fractures. Loss of
stable fixation in osteoporotic bones is of great concern
in such elderly patients5.

This leads to the development of the internal and
external fixators like multiple K-wires, cancellous screw
fixation, manually contoured plates, T and L Buttress
plates, knee span external fixators and Ilizarov fixators.
As more and more concepts about biological fixation
become clearer the innovation of plates progressed to
development of Less Invasive Stabilizing System
(LISS). Research to combine these two methods has
lead to the development of the AO locking compression
plate (LCP)6.

LCP is a hybrid plate technology and
percutaneous bridge plating using locked screws as a
fixed angle device which allows much greater load bear-
ing than regular plates avoiding medial and lateral plat-
ing. The LISS uses unicortical locking screws to allow
more elastic deformation than conventional plating sys-
tems.

Locked implants are typically indicated in
patients with osteoporosis where pull-out of the screws
is problematic, fractures with metaphyseal comminution
where the medial cortex can not be restored, or a short
articular segment.

ADVANTAGES OF LCP
1. Anatomically pre-contoured: which reduces soft
tissue problems and eliminates the need for plate
contouring
2. LCP combi-hole: Intraoperative choice between
angular stability and / or compression
3. Guiding blocks: enable easy and correct mounting of

the threaded drill guides in the spoon part of plate
4. Limited contact plate design: reduces plate-to-bone
contact, thus limiting vascular trauma
5. Osteoporotic bones: better fixation of fracture in eld-
erly patients
6. Unicortical fixation option: unlike cortical screws which
requires bicortical fixation
7. Better  preservation of blood supply of bone due to
minimal soft tissue dissection
8. Maintaining better articular congruency
9. Length of bone is maintained in comminuted f
ractures
10 Shorter stay in hospital

INDICATIONS
1. Multifragmentary fractures of  proximal tibia
2. Intraarticular fractures (Schatzker type I to V)
3. Metaphyseal fracture (Schatzker type VI)
4. Grade I & Grade II compound fractures
5. Periprosthetic fratures

FRACTURE CLASSIFICATION

SCHATZKER’S CLASSIFICATION10

Type - I — PURE CLEAVAGE
A wedge shaped uncomminuted fragment is split off and
displaced laterally and downwards. This fracture is
common in younger patients without osteoporotic bone.
Type – II — CLEAVAGE COMBINED WITH DE-
PRESSION
A lateral wedge is split off, but in addition the articular
surface is depressed down into the metaphysis. This
tends to occur in older people with osteoporotic bone.
Type - III — PURE CENTRAL DEPRESSION
The articular surface is driven into the plateau. The
lateral cortex is intact. These tend to occur in os-
teoporotic bone.
Type – IV – FRACTURES OF MEDIAL CONDYLE
These may be split off as a wedge or may be
comminuted and depressed. The tibial spines are often
involved. These fragments tend to angulate into varus.
Type – V – BICONDYLAR FRACTURES
Both tibial plateaus are split off. The distinguishing
feature is that the metaphysis and diaphysis retain
continuity.
Type – VI – PLATEAU FRACTURE WITH DISSO-
CIATION OF METAPHYSIS AND DIAPHYSIS
A transverse or oblique fracture of the proximal tibia is
present in addition to a fracture of one or both tibial
condyles and articular surfaces.

Dr. K. Meenakshi Sundaram et al
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Minimally invasive fixation of closed and grade I & II compound proximal tibial injuries with locking compression plates - A clinical study

Fig.: SCHATZKER’S FRACTURE CLASSIFICA-
TION

   TYPE I TYPE II       TYPE III

   TYPE IV TYPE V       TYPE VI

This study was designed to study the functional results
of closed and Grade I & II compound proximal tibial
fractures by closed reduction and internal fixation with
LCP.

MATERIALS & METHODS
In this study, 142 patients with closed & open

grade I & II fracture of upper end of tibia were se-
lected. All the cases were treated at VMKVMC & H
between December 2006 and December 2014 and fol-
lowed for a minimum of 6 months.
The method used for fracture fixation was closed or
open reduction and internal fixation with locking com-
pression plate. The duration of follow-up ranged from 6
months to 24 months.
All the fractures in this series were post-traumatic.

Inclusion criteria
· Patients presenting with traumatic proximal tibial frac-
tures with or without osteoporotic changes
· All types of upper end of tibia (Schatzker Type I to VI)
· Patients above the age of 20 years
Exclusion criteria
· Patients with open proximal tibial fractures
· Children with proximal tibial fractures in whom growth
plate is still open
· Patients with pathological proximal tibial fractures other
than osteoporosis
· Patients managed conservatively or fixed with other
fixation systems like AO plate or condylar buttress plate.

On  admission demographic data was re-
corded  and  thorough history  and clinical examination
was done. We assessed the soft tissue injuries even in
the closed fractures followed by radiological assessment
of the fracture with Schatzker’s classification. If
blisters were present, the surgery was delayed for 7-10
days.

All cases received first aid in casualty with thor-
ough examination to find out associated injuries. Patients
were subjected to routine preanaesthetic investigations
and additional investigations when indicated. Standard
antero-posterior and lateral radiographs were taken and
the fracture classified according to AO group
classification.

The antero-posterior and lateral X-rays were
evaluated for the extent of comminution and the likely
length of the plate was calculated. Since usually long
plates are required to span the comminuted area and
such long plates are not readily available, a prior calcu-
lation is must.

All surgeries were performed under regional ana-
esthesia and with a tourniquet in the supine position. In
our series, all fractures are reduced with traction in frac-
ture table with C- arm guidance. The approach was ei-
ther anteromedial parapatellar or anterolateral
parapatellar incision. A small incision is taken on one
end of the fractured comminuted area without disturb-
ing the soft tissue envelope of the fractured fragments.
The incision is extended right up to the bone with the
periosteal tube opened. A sub-periosteal tract is made
along the surface where the plate is going to be applied
and extended across the fracture to the other side. The
tract is done with a special doubly angled periosteal el-
evator available in different sizes. The plate used de-
pended on the anatomy and location of fracture. It is
inserted well beneath the depressed articular fragments,
and by slow and meticulous pressure the articular frag-
ments and compressed cancellous bones are elevated in
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one large mass. Unless this is done, redisplacement and
settling can occur. We preferred packing cancellous
bones which were obtained from the iliac crest into the
defect as this conforms much more nearly to the defect
cavity.

As the fragments are elevated and reduced,
temporarily fix the with multiple small Kirschner wires.
Locking compression plate was used for fixation which
was applied to the anterolateral tibial condyle which is
precontoured to confirm to the condyle and proximal
metaphysic. When properly contoured, it was secured
to the condyle with appropriate locking / plain
cancellous screws of sufficient length to engage the
opposite medial cortex. Locking / cortical screws were
used to attach the plate to the shaft of the tibia.

After stable fixation, wound was closed in lay-
ers. LCP was used as LISS with minimal incision over
the lateral aspect when closed reduction is done.
If closed reduction could not be achieved or maintained,
an open approach was required.

LCP for upper end of tibia are available in 3.5
mm, 4.5 mm thickness, 4 holed to 12 holed. The locking
screws are self-tapping and available in 4 mm and 4.5
mm thickness.

Postoperative
In the immediate postoperative period care was

given to the general condition, fluid balance, IV antibi-
otic and analgesics as per the protocol. This helped us to
mobilize the patient faster.
Mobilization

Whenever stable internal fixation was achieved,
the patient was mobilized after 48 hrs after removal of
the drains, for 2-3 days the range of motion allowed was
0-200 .From the 5th day the range of motion was gradu-
ally allowed to be increased to 900 or more and after
suture removal full range of movement was allowed.
Whenever there was doubt about the stable fixation
external splinting in the form of plaster of Paris slab was
given for support and advised to do static quadriceps
exercises. Continue passive motion exercise (CPM)
was done daily with temporarily removal of slab under
carefully supervision and splint reapplied. Partial weight
bearing was delayed until 6 weeks and full weight bear-
ing allowed after 12-16 weeks

RESULTS
In this study, 142 patients with traumatic proxi-

mal tibial fracture were treated. All cases were fresh
and there were 112 males and 30 females. The mean
age was years ranging from 21 to 65 years. 96 patients
were with fracture on their right side and 46 on left side.
142 of cases were caused by road traffic accidents and

26 were due to fall.
Of the 142 proximal tibial fractures, 62 were

Schatzker type III, 30 was Schatzker type IV, 32 were
of Schatzker type V and remaining 18 were Schatzker
type VI. All were closed fractures. 120 out of 142 were
treated by MIPO and remaining 22 by open reduction.
All patients were operated within 1-5 days of injury. The
size of the plate was selected based on the type of frac-
ture. 8 & 9 holed plates were used more commonly.

Out of 142 patients, 127 patients showed radio-
logical union with in 6 weeks. Average flexion of knee
was 105 degree with more than 89% patients having
knee range of motion more than 1100. Average knee
extensor lag was 8 degrees. Out of 142 patients 12 had
limb shortening.  6 patients had varus / valgus
malalignment.

Results are summarized in charts and tables below.

  Table 1        AGE DISTRIBUTION

Age group (year) Number of patients

21-30 21

31-40 65

41-50 23

51-60 12

> 60 21

Total 142

Most of the patients belong to 21-50 yrs of age group
who are more prone for RTA.

Table 2         SEX DISTRIBUTION

Sex Number of patients

Male 112

Female  30

Total 142

Most of our patients were male. It reflects the general
population which visit our both out patient as well as the
emergency trauma section.

Dr. K. Meenakshi Sundaram et al
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Table – 3   LATERALITY OF FRACTURE

Laterality of fracture Number of patients

Right 96

Left 46

Total            142

In our series, there is a slight right sided predominance
compared to the left side.

Table - 4  TYPE OF FRACTURE - SCHATZKER’S
    CLASSIFICATION

        Type of fracture Number of patients

III 62

IV 30

V 32

VI 18

Total            142

In our series the majority of the fractures were found to
be of type IV, V and VI fracture types which are usually
associated with high velocity road traffic accident.

Table – 5   METHOD OF REDUCTION AND
      FIXATION

Method of reduction Number of patients

ORIF 22

MIPO 120

Total           142

We used MIPO technique in 68 patients. Both the dura-
tion of procedure and soft tissue injuries were less com-
pared to ORIF technique.

Wound healing also was better and faster comparing to
ORIF technique. It demands more surgical techniques
and we found as the study progressed that the operative
time need for MIPO decreased as we matured more in
this technique.

Table – 6   SURGICAL APPROACH

Side Number of patients

Anteromedial 26

Anterolateral 116

Total 142

Table – 7     SIZE OF PLATE USED

PLATE SIZE No

5-7 Holed 38

7-9 Holed 74

10-12 Holed 30

Total            142

Table – 8      RADIOLOGICAL UNION

Union (Weeks) No. of cases

< 16 97

16 – 18 22

19 – 20 12

21 – 22   6

Delayed Union 3

Non-Union   2

Table – 9     TIME AT WHICH FULL WEIGHT
        BEARING ACHIEVED

   FWB ACHIEVED TIME No.
               (Weeks)

8 – 12 88

13 – 16 46

16 – 20   5

>20   3

Total 81

Clinical & functional outcome
Both knee scores and functional scores (KSCRS22, 23)
calculated with each mounting to a total of 100 points.

Minimally invasive fixation of closed and grade I & II compound proximal tibial injuries with locking compression plates - A clinical study
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Clinical score:
Total 100 points [Pain – 50 points + ROM – 25 points +
Stability – 25 points]

TABLE 10

Pre-op mean Post-op mean

27.52      92.72

At the time of latest follow-up, pain was adequately re-
lieved in 75 knees (92.59%) and the average range of
flexion was 131 degrees (range 124 to 138 degrees)
and all the knees (100%) had normal anteroposterior
and mediolateral stability.

Functional score:
Total 100 points [Walking distance – 50 points + Stair
climbing – 50 points]

Pre-op mean Post-op mean

19.42       88.61

Grading of results based on KSCRS in this study

Grade – Score No. of knees (%)

Excellent (>85)     98 (69.01)

Good (70-84)     29 (20.42)

Fair (60-69)     12 (8.45)

Poor (<60)        3 (2.1)

Out of 142 cases treated, 98 cases gave excellent re-
sult, 29 cases came out with good result, fair in 12 cases,
and 3 cases of poor results.

CASE I

CASE II

CASE III

DISCUSSION
Proximal tibial fractures, one of  the

commonest intra articular fractures, incidence of this
fractures are increasing regularly due to RTA and at the
same time surgical treatment options for the same are
also being modified continuously.

In this series, 81 patients with proximal tibial
fractures were included, and the overall final outcome
of the surgical management with LCP was assessed in
terms of regaining the lost knee function using Knee
Society Clinical Rating System22, 23.

The recent development of LCP has revolution-
ized the treatment by overcoming the few drawbacks of
conventional buttress plate such as wound gaping,
infection, implant failures, deformities like varus and
repeated surgeries like flap cover, implant removal etc.

Dr. K. Meenakshi Sundaram et al
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The LCP is an internal fixation system which is
a hybrid of LC-DCP and LISS.

As the plate was tightened to obtain absolute
rigidity the friction between the under surface of the
plate and the cortex of the bone increased many time
resulting in interference of the periosteal blood supply
as long as the plate was there.

On the contrary, if the rigidity of the plate
fixation was inadequate it leads to resorption at the
screw bone interface leading to non union.

Hence if we desire a good fixation with
minimal interference to the biology of the bone, this
requires a new thinking in the concept of implant as well
as in the concept of internal fixation. This change of
concept is what is termed as “Biological fixation”.
The concepts of biological fixation consists of13
· Indirect reduction
· Adequate stability
· Reservation of osteogenic potential
· Limited bone – plate contact

The period of immobilization was again
individualized depending on the security of stable
fixation. The benefits of early knee motion include
reduce of knee stiffness and improved cartilage healing
(regeneration) and promote good callus formation and
remodeling.

The LISS is akin to an internal fixator, which
provides comparable stability to double plating constructs
in a biomechanical evaluation by Goesling et al.

CONCLUSION
Thus we conclude that the locking compression

plate system with its various type of fixation act as an
good biological fixation including difficult fracture
situations especially when fracture is severely
comminuted and in situations of osteoporosis. It provides
rigid fixation of the fracture fragments and surgical
exposure for the plate placement requires significantly
less periosteal stripping and soft tissue exposure than
that of other techniques.

We also suggest that the proper understanding
principles of LCP and MIPO technique with proper
preoperative planning of surgery can give good
biological fixation for proximal tibial fractures.
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Abstract
Introduction: Calcaneal fractures are a challenge for orthopaedic surgeon due to the
complex fracture pathology. 75% of calcaneal fractures are intra articular. Debate
continues regarding the management of calcaneal fracture. We aim at evaluating the
functional outcomes of intra articular calcaneal fractures treated by various surgical
methods.
Methods:In our study, 32 patients (26 unilateral and 6 bilateral) with intra articular
calcaneal fractures as per Essex-Lopresti classification and sanders classification  were
operated on with open reduction and  locking calcaneal plates, closed reduction and
percutaneous fixations , primary triple arthrodesis within 3 weeks of injury. Patients
were followed up clinically and radiologically at least for 1 year. Functional outcome
was assessed using the American Orthopaedics Foot and Ankle Society score.
Results:  In our study 38 feets were operated, in that 28 cases operated by plating, 8
cases by percutaneous technique   and 2 cases by primary triple arthrodesis. Average
AOFAS score for plating was 84.6; percutaneous technique was 78.4.  & arthrodesis
patients had excellent functional outcome, with a score of 81.3.
Conclusion: Open reduction and internal fixation with locking calcaneal plate gives
sound functional outcome, i.e. restoring anatomically reconstruction of height, width,
Bohler’s and Gissiane’s angles of the calcaneum, and allowing early mobilization. Per-
cutaneous screw fixation can also be considered which yields good functional outcome
and less post operative complications in sanders type II fractures. Primary subtalar or
triple arthrodesis has had good reported results for select high-energy injuries.

INTRODUCTION
Calcaneal fractures account for 2% of all

fractures, 60% of tarsal bone fractures. 10% of
fractures are bilateral and 75% are intra articular1.  10%
of calcaneal fractures are associated with vertebrae
fractures1. Mechanism of injury in majority of patients is
axial loading1. Other mechanisms are brake pedal
injuries and high velocity trauma. Current development
in imaging technology has allowed better understanding
of this complex fracture pathology. Sanders classifica-
tion of intra articular Calcaneum fractures is widely used
now days because of its proven correlation with
management and prognosis2.
Treating calcaneal fractures is a challenge for the ortho-

paedic surgeons. While many authors suggest that the
best results are obtained by surgical methods (open
reduction and internal fixation, percutaneous screw
fixation or subtalar arthrodesis), others advocate a
conservative treatment method3. The conservative
treatment invariably leads to long-term consequences of
pain, disability, decreased ankle and subtalar motion,
increased morbidity, prolonged recovery and disturbed
gait and deformity with short and wide heel,
posttraumatic arthritis, sub-fibular impingement causing
peroneal stenosis, tendinitis, or dislocation.
The inconsistent clinical results and frequent
complications of open reduction have made it difficult to
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standardize surgical management of these injuries.4Open
reduction and internal fixation is difficult in achieving
anatomic reduction and strict adherence to surgical
principles is mandatory to achieve a good outcome2.
Conventional calcaneal plate invariably leads to incon-
sistent results. Due to the above concerns, we e
valuated the Functional outcomes of intra articular cal-
caneal fractures treated by various surgical methods.

MATERIALS AND METHOD
All patients with closed calcaneal fractures who

were treated surgically from june 2011 to dec  2014 at
the institute for orthopaedic research and accident sur-
gery( IORAS) were included in the study. 32 patients
with 26 unilateral and 6 bilateral calcaneal were
available for the final follow up. All these patients with
intra articular  calcaneal fractures, as per Essex-Lopresti
classification and sanders classification2  were treated
with open reduction and internal fixation with locking
calcaneal plates or closed reduction and percutaneous
fixation with K-wire/schanz pin or primary triple
arthrodesis within 3 weeks of injury. Patients with
extra-articular undisplaced  or compound calcaneal
fracture were excluded from the study. Patients who
presented 3 weeks after were also excluded from the
study. This study had Ethical clearance from the ethical
committee of the institute. All patient consented for tak-
ing part in the study.

Antero-posterior, lateral and axial view
radiographs of calcaneum were done. CT scan was done
routinely to assess the amount of comminution and
articular depression. Patients were evaluated for
associated injuries. In cases that needed open reduction,
initially below knee slab applied with limb elevation and
ice pack fomentation were given to decrease swelling.
Patients were operated once swelling subsided and
wrinkle sign appeared , which was usually between 7th

to 10th day.
All ORIF patients were approached via lateral

approach with the application of tourniquet under
suitable anaesthesia5. An  L-shaped incision, deep down
to periosteum and bone was made to create full
thickness periosteal-cutaneous flap, starting 4 cm above
the lateral malleolus midway between posterior border
of fibula and Achilles tendon and curving into the
transition zone between glabrous and nonglabrous skin
parallel to sole up to the base of the 5th metatarsal(fig 1
a). Full thickness periosteal-cutaneous flaps were
gently retracted and elevated, performing subperiosteal
dissection, and held out with Kirschner wires placed into
the talus, exposing the entire lateral wall of the
calcaneus proximal to distal, till the calcaneocuboid
joint(fig 1 b). The articular surface was fully visualized

by inverting the foot(1c & d). Under image intensifier,
anatomical reduction of the articular margin was achieved
maintaining the height of the calcaneum. Bone substi-
tutes were used if needed and provisional fixation was
done using Kirschner wires(fig 1 e). Appropriate size of
locking calcaneal plate (small, medium or large) was
applied that extends from the anterior process of the
calcaneum up to the most posterior aspect of the tuber-
osity and fixed with locking screws(fig 1 f). Wound was
thoroughly washed and meticulously closed in layers and
a below knee slab applied. Closed reduction and
percutaneous fixation was done with K-wires or schanz
pin and a below knee slab applied. Schanz pin and
k- wires were removed after 3 weeks.

Surgical Method
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Fig. 1a Fig. 1b

Fig. 1c Fig. 1d

Fig. 1e Fig. 1f

In our study 38 feets were included, in that 28
cases were treated by plating, 8 cases by per-cutaneous
technique   and 2 cases by primary triple arthrodesis.
We used bone substitute in 11 cases of comminuted cal-
caneal fractures to prevent collapse.

POST OPERATIVE CARE: Check x-rays anteropos-
terior, lateral and axial views were taken. Active range
of motion was started after suture removal for patient
underwent plating and three weeks after for patients
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who underwent per-cutaneous fixation. Gradual increase
in weight bearing was started. Full weight bearing was
allowed only after 12 weeks in all unilateral cases. In
bilateral fractures it was started after 8 weeks with pneu-
matic functional brace and crutches.
Patients were followed up clinically and radiologically at
regular interval for minimum period of one year and re-
sults were analyzed by using AOFAS American Ortho-
paedics Foot and Ankle Society (AOFAS) scale.6 The
main emphasis of American Orthopaedic Foot and Ankle
Society (AOFAS) Ankle-Hind foot scale was on pain
and the functional activities. A normal person would score
100 points.

Table 1

80 – 92 Excellent result

70 – 79 Good result

60 – 69 Fair result

less than 60 Poor result

RESULTS
The mean age of patients in this study was 38

yrs( 19- 58 yrs). The average follow-up period in our
study was 23.6 months(range 12-40 months). The
average AOFAS score for plating group was 84.6,  with
20 patients(71.4%)having excellent [fig 2 a-e ]and
6(21.5%) having  good results (fig 3a-e) and 2 (7.1%)
having fair results respectively. Average subtalar range
of motion was 17o.  Average AOFAS score for
per-cutaneous technique was 78.4, with 2 patients
having excellent, 4 patients had good,1 patient had  fair
and 1 patient had poor outcome). 2 sub-talar arthrodesis
patient had excellent functional outcome with an AOFAS
score of 81.3. Eight patients had associated
compression spine fractures and three patients had
femur shaft fracture and two patients had talus frac-
tures and two patients had pubic rami fractures.
The mean Bohler’s angle in patients who underwent orif
with bone substitute was  Post-operatively  27.20 as

compared to 25.40 for those whom substitute was not
used and at  final follow-up  it was 24.30 and  23o

respecitively. Similarly the mean Gissane’s angle was
Post-operatively  123.70 in bone substitute group as
compared to 121.20 for the non bone substitute group.
At final follow-up it was  117.20 and 114.90respectively.

Sub-talar arthritis was seen in 4 patients (10.5%),
whereas sural nerve hypoaesthesia in 1 patient. None of
the patients had compartment syndrome, heel pad prob-
lems, peroneal tendinitis, reflex sympathetic dystrophy
or implant failure in this series.

FIG 2 : Radiographs  of  a case of intra-articular
fracture (same patient as in fig 1) with excellent
functional result with AOFAS score of 88.

   fig 2 a pre-operative            fig 2 b post operative

fig 2 c :7 months post operative   fig 2 d :18 months post
     operative

Functional outcomes of intra articular calcaneal fractures treated by various surgical methods
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fig 2 e: following implant removal

FIG 3 radiographs of a case of intra-articular fracture
treated by orif with lcp , this patient had an AOFAS score
of 79.

Fig. 3 a pre-operative images

Fig 3b before and after articular fragment
reduction

Fig 3c intra operative
image

Fig 3d posterative images

Fig 3 e: 9 months post operative

DISCUSSION
In the literature, the management of calcaneal

fracture varies from conservative treatment, open fixa-
tion, percutaneous fixation, primary subtalar arthrodesis,
delayed primary arthrodesis to calcanectomy. There is
no consensus in the current literature regarding the
optimal treatment of intra-articular fractures of the
calcaneum. The surgical treatment for intra-articular
calcaneal fractures has been increasing due to superior
clinical and radiological results over conservative
methods.7,8 Treatment of intra-articular calcaneal
fracture by modern operative intervention with open
reduction and internal fixation remains challenging
because of a lack of familiarity with operative technique,
difficult fixation and fear of postoperative complication.9

The timing of the surgery is one of the most
important determinants for the outcome of treatment and
determined by subsidence of edema and appearance of
wrinkle sign, persistence of which may lead to soft
tissue healing problems and high infection rate, while
surgery after 3 weeks of injury causes difficulty in
reduction, due to early consolidation of fracture9. Hence
it is better to delay surgery till soft tissue heals and
during this pre-surgical period patients should be
managed by splinting with proper padding, limb
elevation and soft tissue care. In our study, all  patients
were operated within a mean of  7.6 days (range 4-20
days), in consistent with other reported series.

 In our study  good functional outcome was
obtained for sanders type 1& type II fractures treated
by percutaneous fixation. Excellent outcomes occured
for sanders type III, type IV fractures treated by inter-
nal fixation with plating. Percutaneously fixed Sanders
Type –I, Type II intra articular fractures had an good
functional outcome score from other series also4. In
fractures fixed with open reduction and internal fixation
with bone substitute and plating, the functional outcome
score was excellent in Sanders Type-II fractures and
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was good in Sanders Type-III and Type IV fractures
from other series as compared to our series  which re-
sulted in excellent results.1   For severely comminuted
high energy intra articular fractures with subtalar talus
fractures treated by primary subtalar arthrodesis,
excellent functional outcome was the result. 4,10

Use of bone grafting remains controversial for the
treatment of calcaneus fractures. While many authors
suggest that the calcaneus with cancellous structure will
recover fast and there is thus no need to use bone
grafting, there are also authors  like Scheper et al  used
bone  cement as a  substitute to bone graft to prevent
collapse and reported full weight bearing as early as 3
weeks.11 In our study we used bone substitute in 11
patients with severe comminuting fractures to prevent
collapse. The Bohler’s angle and Gissane’s angles did
not differ significantly from immeadiate post operative
period and at final followup in patients whom orif with
added bone substitutes was done when compared to those
whom it was not used in our series(p<0.05).

Zeman P et al  studied surgical treatment of
intra articular calcaneal fractures by orif with locking
compression plate from a extended lateral approach.
Early post-operative complications were noted in six
patients (20.7 %). Wound dehiscence occurred in two
(6.9 %), necrosis of wound edges was seen in  two (6.9
%), and early superficial infection responding to
antibiotics occurred in  two patients (6.9 %).12 Only two
patients (6.9 %) reported poor outcome. Our
complication rates were similar to their series. The
functional score obtained in our series was comparable
to those observed by Zeman et al.12 In plating, most
common complications reported are incision flap
necrosis and superficial or deep infection ranging from
5% to 15%. Two patients with three feets (7.9%)
including a bilateral calcaneal fracture(smoker) ,had flap
necrosis at incision site and  were treated by wound
debridement and reverse sural artery flap (fig 4 a & b).
Four patients (10.5%)  had superficial  infection and were
treated by dressing and antibiotic therapy. One patient
had deep infection and was  treated by implant exit and
VAC dressing and later secondary suturing, 8 month post
operatively.

Fig. 4a

Fig. 4b

In cases with no ensured anatomic reduction,
heel and calcaneofibular impingement pain is common
during the early period, while arthritic complaints are
common in the late period. In our study 4 patients had
subtalar arthritic changes and pain. The inversion and
evertion motion of these patients were significantly
decreased. We suggested shoe modifications. After the
modification of the shoes our patients were pleased, but
there was no significant recovery in functional score,
they were all scheduled for triple arthrodesis procedure
in the future.

Goma et al evaluated the results of modified
minimally invasive surgical technique for the treatment
of intra-articular fractures of the calcaneus. They had
No wound infection or skin sloughing in that series,
However soft-tissue swelling of the heel persisted with
variable degrees in 20 (77%) feet 1 year after surgery.
They believe that the new technique is an effective and
safe alternative for intra-articular calcaneal fracture fixa-
tion.13 Their results are encouraging and may be the ideal
solution to all the complications as mentioned earlier.

CONCLUSION
Open reduction and internal fixation with

locking calcaneal plate gives sound functional outcome,
i.e. restoring anatomically height, width, Bohler’s and
Gissane’s angles of the calcaneum, and  allowing early
mobilization. However careful selection of patients and
delay of 7-10days gives excellent functional results.
Percutaneous screw fixation can also be considered  and
yields good functional outcome and less post operative
complications in sanders type I & II fractures. Primary
subtalar or triple arthrodesis has had good reported
results for select high-energy injuries.
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INTRODUCTION
Over the last 20 years orthopaedic trauma

surgeons have been faced with a growing number of
patients with severe pelvic injuries. The fractures of
acetabulum concern 2% of fractures and it is difficult to
be diagnosed and treated. They are mainly caused by
high energy traffic accidents   (90 %) and lead to post
traumatic arthritis and avascular necrosis irrelevantly the
type of the treatment6, 11, 12. Improvements in automo-
bile safety, pre-hospital care, resuscitation and transport
as well as standardized protocols for treatment have all
contributed to improved survival after these devastating
injuries. Long-term goals in treating pelvic injuries
involve the correction of deformity, prevention of late
deformity and instability and restoration of pain-free
function. Although there may always be unavoidable
consequences of severe pelvic injury, surgeons must still
question the way pelvic injuries are treated and
continue to explore controversies that may ultimately
alter treatment regimens or outcomes.
The results of conservative orthopaedic treatment are
very disappointing. It is difficult if not impossible, that

the articular surface of acetabulum is completely restored
or that sufficient stability is ensured which allows early
mobilization of hip.
The surgical treatment is also difficult because of,
1. Deep location of the hip
2. The existence of serious neuro-vascular struc-
tures near the acetabulum
3. The special anatomy and topography of the hip24

Hence for open reduction and internal fixation of ac-
etabular fractures, an appropriate approach and adequate
visualization of the fracture lines are essential.
Acetabular fractures, especially displaced ones, consti-
tute serious intra-articular injuries, caused by
high-energy trauma and are often accompanied by pos-
terior hip dislocation or other musculoskeletal injuries that
may significantly affect the treatment protocol as well
as the end-result 6,7,8. Displacement of the fracture ends
by more than 2 mm is known to increase the danger of
post-traumatic arthritis and lead to a poor functional
outcome. Surgical treatment of displaced acetabular
fractures is considered the treatment of choice today,

ABSTRACT
The results of operative treatment of acetabular fractures, performed in Vinayaka
Mission Kirupananda Variar Medical College and Hospital from July 2006 to July
2015, 32 patients had an open reduction and internal fixation of an acetabular fracture.
25 were males and 7 were females, with an age ranging from 28 to 62 years (average:
36.7 years). The mechanism of injury was a motor vehicle accident in most cases
(85%). The fractures were classified with Judet-Letournel classification. The patients
were operated upon within 1-8 days (average: 4 days). The Kocher-Langenbeck sur-
gical approach was used in 22 cases and ilioinguinal approach in 10 patients. Osteo-
synthesis was achieved with either lag screws alone or with a combination of lag screws
and a buttress plate. Follow-up ranged from 6 months - 9 years (average: 3.8 years).
Clinical evaluation according to the D’ Aubigne-Postel scoring system gave 23 excel-
lent (71.9%), 6 good (18.8%), 2 fair (6.3%) and 1 poor (3.1%) results. Early postop-
erative complications included 1 case of unexplained bleeding through drain tube for
8 days and superficial wound infection in another 3 patients. Operative treatment of
acetabular fractures although demanding, bears very good results.
Key words: Acetabular fractures, surgical treatment, Judet-Letournel classification.
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because it ensures the best possible anatomical recon-
struction of the joint surface, thus increasing the chances
of a satisfactory functional result 6, 8, 11, 15.

A turning point in the treatment of displaced
fractures of the acetabulum, the pioneering work of Judet
and Letournel8 that established the surgical treatment as
method of choice. Most authors agree that the ideal goal
of treatment is anatomic reduction of articular surface
with mechanically and biologically sufficient stability that
will allow early active mobilization of the joint. These
targets can be achieved with the right timing with indi-
cated material of osteosynthesis8, 11, 12, 13.
Criteria for conservative management included displace-
ment of the fracture ends by less than 5 mm and
retained continuity of the acetabular dome as shown in
three x-ray projections with no traction applied and a
CT-scan 4, 7, 8, 9, 14.

The aim of this study is to present the results of
surgical treatment of a series of acetabular fractures, to
evaluate the functional outcome, as well as to establish
the outcomes of surgical treatment in these fractures.

MATERIALS AND METHODS
From July 2006 to July 2015, 32 acetabular

fractures (25 males and 7 females) were managed in
our hospital surgically. The age range was from 28-62
years, an average of 36.7 years.

The main cause of injury was road traffic acci-
dent (85% of cases). Pre-operative radiologic evalua-
tion constituted of a plain AP view of the pelvis as well
as CT-scan. The indication for surgery was based on
the initial evaluation of these radiographs. Other factors
that influenced surgical indication were presence of as-
sociated injuries and the general condition of the patient.
Fractures were classified according to the Judet –
Letournel classification8 and according to this 14 poste-
rior column fractures (43.75%) 10 both column frac-
tures (31.25%) and 8 anterior column with posterior wall
fractures (25%) were included (Table 1). Fractures that
were displaced by more than 5 mm with concomitant
disruption of the bony continuity of the acetabular dome
were treated surgically.

Posterior dislocation of the hip was present in 9
patients (28.13%); six were reduced with immediate
closed reduction, while the remaining one was reduced
intra-operatively. Pre-operative skin traction was applied
on all patients. Open reduction and internal fixation was
performed 1-8 days following the initial injury (mean: 4
days). Kocher-Langenbeck approach was performed in
22 cases and ilioinguinal approach in 10 patients with
involvement of anterior column.

Before the surgery, patients were examined

clinically and radiologically. Simple anteroposterior ra-
diograph and computed tomography was applied for
documentation of diagnosis and preoperative planning.
The computed tomography with three dimensional
technique is essential for a more detailed pre-operative
planning (choice of approach, extent of displacement,
evaluation of coexistence of loose bodies13.

The main operative goal was to achieve
reconstruction of the anatomy of the innominate bone
and the articular surface of the acetabulum. 22 patients
were performed surgery with Kocher-Langenbeck
approach and 10 patients were done with ilioinguinal
approach. Fixation of the fracture was achieved with
4.0 mm or 3.5 mm interfragmentary screws combined
with a reconstruction plate in all fracture types. Intra-
operative findings included loose intra-articular osteo-
chondral fragments in 13 cases (40.63%), chondral
lesion of either the acetabulum or the femoral head in 6
hips (18.75%) and depression of the articular cartilage
of the acetabulum in 4 hips (12.5%).

Physiotherapy exercises were started from the
1st day of surgery and he was mobilized to high sitting
position with quadriceps training. Following the surgical
drain removal, patients were mobilized with non-weight
bearing using walking frame for 1 month, partial weight
bearing for the following 3 weeks and started full weight
bearing from 2 months onwards. Hip abductor and
quadriceps strength training was continued through out
these 2 months. All patients received low molecular
weight heparin thromboprophylaxis for 2 months.

RESULTS
The follow-up schedule was 3, 6 and 12 months

post-operatively and subsequently at two years when
the operative outcome had been finalized and final
evaluation of fracture healing and functional outcome
could be performed quite reliably. Post-operative
follow-up ranged from 6 months to 5 years with a mean
of 3.2 years. Fracture fixation outcome was
radiologically evaluated with an AP X-ray of the pelvis
from the mean displacement in the basic projection. And
patients were functionally evaluated with the D’Aubigne-
Postel scoring system 12 (Table- 5) with the parameters:
the pain, the motion of the hip and the ability of walking.

Fracture reduction and fixation was checked with
early post-operative X-rays, while at a later stage
X-rays helped in the evaluation of the presence of
complications such as osteonecrosis, post-traumatic
osteoarthritis and heterotopic ossification. Based on the
radiologic criteria used by Matta  8 the result was
considered excellent when the hip joint had a normal
appearance on plain X-rays, good when a small degree
of subchondral sclerosis, joint space narrowing and
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osteophytosis were present, fair when joint space was
narrowed up to 50% and considerable osteophytosis and
subchondral sclerosis were present and poor when the
joint space was narrowed by more than 50%, a degree
of femoral head collapse as well as clear signs of
osteoarthritis were present. Based on the above-men-
tioned radiologic criteria the result was excellent in 18
patients (56.25%), good in 10 (31.25%), fair in 2 (6.25%)
and poor in 2 (6.2%) (Table-3).

Clinical assessment was performed according
to the D’Aubigne-Postel scoring system, with pain, abil-
ity to mobilize and joint mobility being evaluated. Ac-
cording to those criteria our results were excellent (17-
18 points) in 23 patients (71.9%), good (15-16 points) in
6 (18.7%), fair (12-14 points) in 2 (6.3%) and poor (<12
points) in 1 (3.1%). (Table-4)

Results were evaluated as regards the fracture.

In this procedure it was evident that out of the 14
posterior column fractures 12 (85.71%) had an excel-
lent or good result and the remaining 2 (14.28%) a fair
or poor. Out of the 10 both column fractures 9 (90%)
had an excellent or good result and the remaining 1 (10%)
a fair or poor. Out of the 8 anterior column with poster
wall fractures all (100%) had an excellent or good
result.

Immediate complication included uncontrollable
bleeding in one patient through the suction drain which
lasted for 7 days.  There was superficial wound
infection in 3 patients which were subsequently healed
with appropriate antibiotics and wound care, Sciatic or
other nerve paresis was not recorded.

Late complications included femoral head
osteonecrosis in one patient (Case 5) after 1 year of
surgery. He has undergone a total hip replacement.

Acetabular fractures - Clinical outcomes of surgical treatment
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CASE 1

CASE 2

CASE 3

CASE 4

CASE 5

CASE 6

DISCUSSION
Surgical treatment of displaced acetabular

fractures is beyond any doubt the treatment of choice,
because it gives the better chances for anatomical
reconstruction of the joint6, 7, 8, 10, 15. The goals of surgi-
cal treatment are the correction of significant
deformity, prevention of late deformity and instability,
and restoration of pain-free function5, 7, 8, 13. By far the
commonest complication of these fractures is post-trau-
matic osteoarthritis of the hip, which often leads to a
total hip replacement5, 7, 8. Other less frequent
complications are osteonecrosis of the femoral head,
osseous defects of the acetabulum, shortening of the
affected limb and heterotopic ossification3,5,6,7,8,16

The main criterion for surgical management is
the degree of displacement of the fracture ends of the
acetabulum. In our series the criterion used for surgical
management was a fracture displacement of more than
5mm. This was the criterion suggested by Matta8 and
Johnson et al4. Patients in our series were operated upon
between the 1st and 8th day following the initial injury,
with a mean of 4 days. Delay of operative management
was usually the case in polytrauma patients with
various other injuries that were in ICU for prolonged
periods of time. Most authors prefer to place the
patient in a prone position for the approach of such
fractures 6,8,10. We feel that the approach and position-
ing we used, allow for adequate exposure for the
fixation of the fractures of the posterior column of the
acetabulum, which are the commonest fracture pattern.
The goal of operative management was anatomic
reduction of the fracture and subsequent stable internal
fixation, with combination of interfragmentary screws

Acetabular fractures - Clinical outcomesof surgical treatment
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and a reconstruction plate. Anatomic reduction was
achieved in 18 (56.25%) of cases, which is considered
to be very satisfactory8,9,10,15. The post-operative
application of skeletal traction is a contentious issue and
most authors nowadays suggest that it should not be used
provided that the internal fixation achieved is rigid
enough7,8,9. We have not used skeletal traction post-op-
eratively in all our patients, which in turn would prolong
their rehabilitation time and we feel that implementation
of post-operative skeletal traction can be totally
abolished in cases where internal fixation is stable
enough.

Our results were evaluated on the basis of both
clinical and radiologic criteria, as well as according to
fracture type8,10,13. Radiologic evaluation showed 88.5%
of excellent or good results and 12.5% of fair or poor
results, while clinical evaluation showed 90.6% of
excellent or good results and 9.4% of fair or poor
results. An analogy between clinical and radiologic
results was recorded in our cases, a fact supported by
the literature as well7,8,13. The rate of excellent and good
results in our series 90.6% is considered very
satisfactory. Similar results have been reported by
Letournel10 and Matta12,13,14. If results were associated
with the fracture type it was clear that simple fractures
gave a better outcome than complex fractures, as ex-
pected, because in simple fractures anatomic reduction
was achieved more often.

Heterotopic ossification was not a seen in our
series of patients. The rates of heterotopic ossification
reported by various authors in series of acetabular
fractures surpass 50% in some series 2,3,5,8,15,21. Matta12

in a series of 262 patients where no prophylaxis against
heterotopic ossification was administered reports a rate
of heterotopic ossification as high as 82%. We
administered indomethacin to all of our patients and we
believe it  has drastically lowered the rate of heterotopic
ossification. Indomethacin is believed to decrease the
rate of this complication to about 30-45%.

Femoral head osteonecrosis was recorded in
one patient who subsequently underwent a total hip
replacement. Matta14 reports a rate of femoral head
osteonecrosis of 3%, while Moroni33 brings it up to 7%.
Post-traumatic osteoarthritis was recorded in 1 patient
(5%) who underwent a total hip replacement. This rate
of post-traumatic osteoarthritis is considered quite
satisfactory, in view of the fact that rates of 20-55% are
reported in the literature 4,7,8,10,13,16. The presence of
posterior dislocation of the hip, a chondral lesion of the
femoral head or the acetabulum, failure to obtain
anatomical reduction and complex as opposed to simple
fractures are thought to be the main predisposing
factors for the advent of post-traumatic osteoarthritis

and femoral head osteonecrosis.

CONCLUSION
In conclusion, we believe that surgical treatment

of acetabular fractures leads to a satisfactory outcome,
provided the operation is carried out by an experienced
surgeon within the first few days following the initial in-
jury and anatomic reduction of the fracture is achieved.
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CLINICAL EVALUATION OF LOCKING COMPRESSION PLATE

FIXATION FOR COMMINUTED OLECRANON FRACTURES

Dr. K. Prabakaran, Dr. S. Jaikish,
Department of Orthopaedic Surgery, ATLAS Hospitals, Tiruchirappalli.

INTRODUCTION
Olecranon fractures comprise 10% of all upper

extremity fractures 1. Noncomminuted transverse
fractures with articular displacement are the most
common type. After reduction, they can be effectively
stabilized with tension band wiring 2. Comminuted
fractures of the olecranon, especially those involving the
coronoid process and those associated with a trans-ole-
cranon fracture-dislocation, often require plate fixation
because tension band fixation cannot provide enough
stability to allow early postoperative motion of the
elbow. In addition, plate fixation lowers the risk of
fatigue failure caused by extreme bending stresses. Since
1883, there have been many reports on plate fixation of
comminuted olecranon fractures, with variable results,
as noted by Hak and Golladay in a review article. Plate
fixation is the current gold standard for the treatment of
these comminuted fractures. precontoured plating of the
olecranon, in which the proximal end of the plate is

wrapped around the tip of the olecranon, leads to good
results when used for the treatment of oblique fractures.
Because of the precontoured shape of the plate, orthogo-
nal screw fixation can be used to augment this construct.

This intramedullary & locking screw can be
applied in combination with the locking compression plate
and acts as an internal splint, analogous to an
intramedullary nail, providing more support for the
construct. The purpose of the present study was to
evaluate the results of locking compression plate
fixation when combined with an locking screw in a
consecutive series of patients with a comminuted
olecranon fracture. The results were evaluated with use
of validated outcome scores.

MATERIALS AND METHODS
Between 2011 - 2014, 12 consecutive patients

with an acute comminuted olecranon fracture were
managed with a 3.5-mm locking compression plate. The

ABSTRACT:
Back ground : olecranon fractures comprise 10 % of all upper extremity fractures.
Transverse fractures can be treated with TBW, comminuted fractures managed with
plate fixation, but placement of an axial intramedullary screw may obstruct the place-
ment of bicortical scresws in the ulnar shaft. To overcome this problem, unicortical
screws can be applied with use of a contoured locking compression plate. The present
study was designed to assess the effectiveness of this fixation method.
Materials & methods: 12 patients  presented with comminuted olecranon fractures
were managed with precontoured locking compression plate and locking screws from
2011 – 2014 at Atlas hospitals, Tiruchirappalli. All patients were followed up for a
period of 12 -48 months.  Male : female 9 :3.
Results: All fractures have healed well. The mean time of fracture union was 12 weeks.
Results were analysed according to the mayo elbow score. 10 had excellent, 1 had
good & 1 fair out come. The mean range of elbow movement was from 10 – 140
degrees at the end of one year.
Conclusion: In the treatment of comminuted olecranon fractures, a precontoured lock-
ing compression plate with locking screws provides sufficient stability for early post-
operative functional rehabilitation, with an excellent fracture union rate and very good
clinical outcomes.
Key words: comminuted olecranon fracture, olecranon LCP
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fixation technique consisted of contoured dorsal locking
compression plate fixation with a proximally inserted
3.5-mm intramedullary screw and a minimum of two
unicortical locking screws distal to the fracture. All
patients gave consent to participate in the present study
and were followed at regular intervals at least until the
time of osseous healing, defined as the presence of
crossing trabeculae on both anteroposterior and lateral
radiographs. Fracture union was assessed by the
treating orthopaedic surgeon. All patients were invited
to return for assessment of the elbow at a minimum
duration of follow-up of twelve months, and sixteen
patients returned after a mean duration of followup of
twenty four months (range, twelve to forty-eight months).
At the time of the latest follow-up, the ranges of motion
of the elbow and forearm, varus-valgus instability, nerve
injury, were assesed. Forearm strength in flexion,
extension, pronation, and supination was rated
subjectively with use of a 6-point Likert scale ranging
from 0 (no contraction) to 5 (normal strength).

RESULTS
The study group included four women and eight

men with an average age of 42 years (range, 24 - 68
years). All were acute fractures & two of which were
open and  classified as Gustilo-Anderson grade II one
case & another case grade III B. The coronoid process
was involved in five patients, all of whom had a type-3
fracture according to the system of Regan and Morrey.
Two patients had a posterior fracture-dislocation, and
one had an anterior transolecranon fracture-dislocation.
Nine fractures involved the right upper extremity, and
three #s involved the left. According to the AO system,
there were five multi fragmentary metaphyseal ulnar
fractures (type A3.2); four intra-articular proximal ulnar
fractures, including one multi fragmentary olecranon
fractures (type B1.1), one simple fractures of both the
olecranon and the coronoid process (type B1.2), and two
multifragmentary combined intra-articular extra-articu-
lar ulnar fractures (type B1.3);  The mechanism of in-
jury was a fall from a height for two patients, and motor-
cycle accident for ten patients. The interval between
the injury and operative treatment was 3 – 12hrs. All
fractures were healed. The mean time to union was three
months (range, two to five months). These patients were
followed at least until osseous union. The postoperative
arc of flexion at the time of the latest follow-up was
from a mean extension deficit of 10(range, 0 to 30;) to a
mean flexion of 140 (range, 120 to 150). The arc of
rotation of the forearm was from a mean supination of
71 (range, 10 to 80) to a mean pronation of 74 (range, 10
to 80). Results were analysed with mayo elbow score

Dr. Prabakaran et al

includes pain 45 pts, motion 20 pts, stability 10pts,
function of elbow 25 pts. Scores were greater that 90-
excellent, 75-89 good, 60 – 74 fair & scores below 60 is
poor. In our series 10 patients had excellent, 1 had good
& 1 fair results. One fair result case is an elderly patient
with grade III open injury of elbow with radial nerve
palsy with uncontrolled NIDDM under gone wound de-
bridement & internal fixation with olecranon LCP and
SSG was done in same sitting. 12 weeks later he had
undergone tendon transfer for radial nerve palsy. He had
superficial infection in the follow up and restriction of
extension of 30, flexion of 100 degree and restriction of
supination & pronation.

DISCUSSION
The aims of operative treatment of comminuted

intraarticular olecranon fractures are realignment of the
longitudinal axis, restoration of joint stability, articular
congruity, normal strength, and a pain-free functional arc
of motion of the elbow. Postoperatively, immediate
functional rehabilitation of the elbow is essential given
that immobilization after an injury, even for a period of
as short as three weeks, has been shown to adversely
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affect the range of motion of the elbow and the func-
tional outcome. Therefore, stable fixation is important.
Furthermore, long-term reliability of plate fixation is cru-
cial because extreme bending stresses at the proximal
part of the ulna occasionally can lead to fatigue failure
of internal fixation devices. The locking compression plate
differs substantially from similar devices in that it allows
for the insertion of distal unicortical locking screws.
In the present case series, we found the locking
compression plate fixation technique to be a secure and
effective treatment option as it led to a 94% rate of good
or excellent results, with no instances of construct
failure, nonunion, or major complications after a mean
duration of follow-up of nearly two years. The main
complication encountered was hardware prominence,
especially when the patient leaned on a table. Our
findings are comparable with those reported in previous
studies of olecranon plating. Anderson et al. reported on
thirty-two patients who were managed with congruent
plate fixation for the treatment of olecranon fractures,
nine of which were comminuted. That type of plate has
several differences from the locking compression plate.
It does not have locking capability, and therefore it re-
quires bicortical screw fixation. In the study by Ander-
son et al., 92% of the patients had a good or excellent
result, but among the patients with a comminuted
olecranon fracture the mean DASH score (26) and mean
MEPI score (88) were slightly less favorable than the
scores in our patients. Bailey et al., in a retrospective
study, reported on the use of plate fixation for sixteen
patients with comminuted olecranon fractures. After a
mean duration of follow-up of three years, 94% of the
patients had a good or excellent outcome and the mean
DASH and MEPI scores were 11 and 88, respectively.
No significant relationship between functional outcome
and fracture patterns was found. Finally, Simpson et al.
reported a good or excellent result for twenty-seven
(73%) of thirty-seven comminuted olecranon fractures
that were treated with contoured low-contact dynamic

compression plating. The average arc of elbow motion
in those studies ranged from 107 to 130 of flexion to 9 to
14 of extension deficit, and postoperative motion was
therefore comparable with that in our series. Limited
extension may have been caused by the proximal part of
the plate, although none of the patients had radiographic
signs of hardware impingement with the elbow in
extension. Nevertheless, when applying this plate, the
surgeon should be sure that impingement in the olecra-
non fossa does not occur when the elbow is extended.
The limitations of the present study include its
retrospective nature, the small number of patients, and
the relatively short duration of follow-up. As
osteoarthritis develops over the course of many years,
no conclusions can be drawn from the present series
with regard to the rate and severity of ulnohumeral
osteoarthritis. Nonetheless, the present study had sev-
eral strengths, such as the inclusion of consecutive pa-
tients and the use of multiple validated patient-based as-
sessment scores.

CONCLUSION
In summary, this method of pre contoured

fixation of comminuted olecranon fractures seems to
provide enough stability to allow for the early start of
postoperative functional rehabilitation with a predictably
high rate of fracture-healing.
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RESTORING ANATOMY IN DISTAL HUMERUS INTER CONDYLAR

FRACTURES WITH LCP FIXATION

Dr. Yuvarajan Palanisamy , Dr. S. Jaikish
ATLAS Hopsitals, Trichy

Abstract
Introduction: Distal humerus fractures remain some of the most challenging injuries to
manage. They are commonly multifragment occurs in osteopenic bone and have com-
plex anatomy with limited options for internal fixation.Treatment outcomes are often
associated with elbow stiffness, weakness and pain. ORIF of distal humeral fractures
using modern locking plate fixation principles is considered the standard treatment.
Material and methods: 22 patients of distal humeral fractures treated in ATLAS hospi-
tals during the period from 2011 to 2014 with follow up was ranging from 12 months to
48 months.Distal humeral fractures with intercondylar extension were included in this
study.mechanism of injury was fall in outstretched hand-12 cases,RTA-8 cases and fall
from height -2. In our series, 2 fractures were type A3, 3 fractures were type B1, 7
fractures were type C1, 6 fractures were type C2, and 4 fractures were type C3. 17
cases were managed with triceps flap approach and 5 cases were done with olecranon
osteotomy approach.17 cases were male patients and 5 patients were female patients.
Age group was ranging from 22 years to 72 years. All these patients were treated with
modern LCPfixation. Elbow immobilization done with above elbow slab for 4 weeks.
Elbow mobilization was started after 4 weeks. Results were analysed using MEPS Score-
excellent in 5, good in 15, fair in 1 and poor in 1 .Conclusion Modern locking plate
fixation is an excellent method of fixation in intercondylar fractures of distal humerus.
Olecranon osteotomy affords the best visualization of the articular surface of the distal
humerus and is a valuable approach for comminuted articular fractures.
Key words: Distal humerus, intraarticular fracture, comminuted fracture, LCP fixation

INTRODUCTION
Elbow is a hinged joint with single axis of

rotation (trochlear axis).Trochlea is a center point with
a lateral and medial column. Medial and lateral columns
diverge from humeral shaft at 45 degree angle.The
columns are the important structures for support of the
“distal humeral triangle”. The fracture pattern may be
related to the position of elbow flexion when the load is
applied. Radial nerve is the most commonly injured nerve
followed by median nerve.

Injuries involving distal end of the humerus
represent a constellation of complex articular fractures.
Distal humeral fractures account for 2%-6% of all
fractures and about 30% of all elbow fractures1. These
fractures are usually treated by open reduction and
internal ûxation (ORIF) in order to restore anatomical
alignment and allow functional rehabilitation soon after

surgery.2,3.Ever since the description of these fractures,
the fractures management has passed through various
stages like bag of bones technique,cast or splint,k-wire
fixation,External fixator,open reduction and elbow
arthroplasty.4,5,6,7,8,9.However,with respect to anatomic
reduction,reconstruction of the  joint congruity,stable fixa-
tion and functional outcome,it is generally accepted that
internal fixation gives the most favorable outcome for
distal humerus fractures .10,11The standard method cur-
rently used by most surgeons is to apply two plates per-
pendicular at 90 to each other or parallel plates.12,13.The
multi-fragmentary component  of these fractures with
comminution of the articular surface makes  challenging
task for  an operating surgeon to do anatomical reduc-
tion and fixation .Conventional plates have a high  inci-
dence of implant failure and substantial stability espe-
cially in osteoporotic bone.11.The high incidence of fail-
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ure rate in these fractures is due to insufficient area for
insertion of many screw in a small sized distal
fragment,resulting in poor stability at bone-plate
interface.14,15.Pre-countored distal humerus locking
compression plate (LCP)provide higher stability by
multiple screw purchase in small distal fragment.16,17.
The present prospective study was planned to evaluate
the result outcome following restoration of the distal hu-
merus anatomy by using LCP-DHP.

MATERIALS AND METHODS
In our series, 22 patients with distal humerus

fractures were treated in our hospital with pre-contoured
LCP during the period from2011 to 2014 with follow up
ranging from 12 months to 48 months.Distal humerus
fractures with intercondylar extension were included in
our study. Mechanism of injury was fall in outstretched
hand in 12 cases, RTA in 8 cases and fall from height in
2 cases. 17 cases were male patients and 5 patients were
female patients. Age was ranging from 22 years to 72
years. We classified the fracture pattern as per the OTA
classification. In our series, 2 fractures were type A3, 3
fractures were type B1, 7fractures were type C1, 6 frac-
tures were type C2, and4 fractures were type C3. Most
of the cases were type C fractures followed by type B
and type A. Radiographic exam by Anterior-posterior
and lateral radiographs .Traction views may be helpful
to evaluate intra-articular extension and for pre-opera-
tive planning (creates a partial reduction via
ligamentotaxis).Traction remove overlap.CT scan was
helpful in selected cases like Comminuted capitellum or
trochlea .Patient was positioned in lateral decubitus
position.17 cases were done with triceps flap approach
and 5 cases were done with olecranon osteotomy
approach.
Surgical technique:  All the patients were operated in
the lateral decubitus position with the affected elbow
flexed at 90*.17 cases were done with triceps flap
approach and 5 cases were done with olecranon
osteotomy approach. Ulnar nerve was routinely identi-
fied and isolated. The nerve was transported anteriorly
in all cases. After exposure, first step in the procedure
was reduction of the condyles and reconstruction of the
joint surface. Medial and lateral condyles were fixed to-
gether with a cancellous lag screw. The next step was
to anatomically reattach the condyles to the humeral
shaft. While doing this, we checked for proper
restoration of the three dimensional alignment (coronal
plane -carrying angle and internal rotation of the humeral
condyle, saggital plane –anterior humeral angle) of the
humeral condlyes. We always ensured the adequate
restoration of the trochlea width .Column stabilistaion
was done with two orthogonal or parallel plates. In 14

cases, plates were applied in an orthogonal mode
.whereas; parallel plates were used in 8 cases. All these
patients were treated with Modern LCP fixation. Elbow
immobilization was done with above elbow slab for 4
weeks. Elbow mobilization was started after 4 weeks.
The MEPS score was used to evaluate functional re-
covery. It includes assessment of pain (45points), mo-
tion (20), stability (10), function (25) and the total score
of 100 points. Score >90=excellent, 75 -89 = good, 60-
74 =fair, <74=poor.

RESULTS
In this study patients were followed up for up to

2 years. The average time to union was 14 weeks (range
10-16weks).12 patients had >100* while 10 patients had
70-100*ROM at elbow, with all patient exhibiting full
supination and pronation. Excellent results were found
in 5, Good in 15, Fair result in 1 and poor in 1 of cases as
per MEPS scoring system. Postoperative performance
of Type A was significantly better than the type B and
type C fracture. No patient had deep infection, implant
failure, Non-union of fracture site or olecranon osteotomy
site. Only minor complications occurred in these study.2
patients had superficial wound infection, 1 patient had
transient ulnar nerve palsy, and 1 patient had metal
prominence (olecranon k wires). Superficial wound in-
fection settled with oral antibiotics.

 Functional Anatomy

 Surgical Anatomy
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Restoring anatomy in distal humerus inter condylar fractures with LCP fixation

DISCUSSION
Intercondylar fractures of the distal humerus are

difficult to treat because of the nature of injury and the
fact that it is one of the greatest challenges in terms of
surgical fixation and absolute anatomical reduction.
Surgical expertise is of paramount importance.19, 20.
According to Gupta et al, it is due to complex anatomy
of the elbow, small sized fracture fragments and the
limited amount of sub chondral bone in the distal
humerus .18 The risk of functional impairment following
a displaced distal humeral fracture is high, and it is now
generally accepted that the most favorable outcome of
displaced intraarticular fractures is provided by surgical
reconstructive procedure.14, 18. The treatment principles
in managing distal humeral fractures should be to
restore the anatomy, axial alignment, stable fixation and
to achieve good articular reduction. It provides a good
functional outcome .we managed all the cases with open
reduction and internal fixation. Emergency wound
debridement was done in open fractures along with
definitive fixation performed within 6 hours of an injury.
However, in few selected cases temporary external
fixation was applied and the definitive procedure was
performed in a later stages. Implants were determined
by the fracture pattern, bone quality, working length for
fixation and surgeon’s preference. Intra-articular
fractures were stabilized with Dual locking plate.One of
the frequent clinically reported complication of an usage
of the conventional plates is implant failure that occurs
by loosening of the bone-implant anchorage at distal frag-
ment.21, 22, 23 To prevent such failure two principles
must be satisfied: fixation in the distal fragment must be
maximized and all fixations in distal fragments should
contribute to stability between the distal fragments and
the shaft. This is possible only if as many screws as
possible are placed in the distal fragments; the screws in
the distal fragments lock together by interdigitation

Mechanism of
Injury

Surgical Exposures

Osteotomy Fixation
options

Olecranon osteotomy ,Orthogonal plating

Olecranon osteotomy – single screw fixation
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creating a fixed-angle structure and the plates must be
strong  and stiff enough to resist breaking or bending
before union occurs.22 We preferred Locking
compression plate for the above cited reasons. Locking
reconstruction plate was used to reconstruct the other
column wherever distal fragment was sufficiently large.
RK Gupta et al mentioned that locking plates provide a
fixed plate screw construct with multiple screw options
for easy application in distal complex fractures thereby
providing angular stability.24.Korner et al biomechani-
cally compared dual plate osteosynthesis using
conventional recon and locking compression plate. He
concluded that biomechanical behavior depends more
on plate configuration than plate type. Whereas, recent
studies recommend the usage of locking plates
especially in a complex intraarticular distal humeral
fractures which allows greater perioperative stability and
early rehabilitation. Moreover, invitro biomechanical
assessment has also shown that locking plates provide
better stiffness in bending and torsion than conventional
reconstruction plates.

According to Jacobson et al, there is consensus
over the ideal surface for plate fixation in distal humeral
fractures. Significant controversy exists about whether
orthogonal or parallel plating is superior for fixation of
distal humeral fractures. These construct were stiffer in
coronal plane than the saggital plane25. Though
geometrical (orthogonal) placement of plates provides
better mechanical stability, it encompasses more
extensive soft tissue dissection and potential transposi-
tion of the ulnar nerve. In contrast, posterior placement
of plates does not involve elevation of anterior muscles
and extensive release, thereby reducing the risk of myo-
sitis ossificans. Furthermore, dorsal application of both
the plates provides steady enough configuration, requir-
ing less extensive dissection and ulnar nerve retraction
thereby resulting in a low incidence of complications.24

Patient positioning and adequate exposure of the
fracture site is a prerequisite for treatment of distal
humeral fractures. Although various approaches have
been described for the reduction and fixation, the
posterior approach through an olecranon osteotomy, tri-
ceps-splitting, and triceps reflecting are the most
common surgical approaches to the elbow. In our series,
17 cases were done with triceps flap approach and 5
cases were done with olecranon osteotomy approach.
Triceps flap approach does not appear to be detrimental
to triceps strength and elbow function and is not associ-
ated with iatrogenic risk of hardware complications.
Triceps-splitting approaches have been postulated to have
a negative effect on muscle strength on the basis of di-
rect muscle injury with resultant fibrosis and injury to
intramuscular nerve branches. However proper repair

of triceps muscle and aponeurosis in two layers followed
by supervised physiotherapy does result in regaining nor-
mal triceps strength.24 The exposure of articular
surface by this approach is definitely less than that
achieved by transolecranon approach but this can be
improved by further flexion of the elbow. It has the added
advantage of retaining the whole olecranon to be used
as a template against which the articular fragments of
the trochlea can be assembled.

As per Jupiter et al, transolecranon approach,
provides complete posterior visualization, requires
olecranon osteotomy and is associated with possible
 complications such as prominence/migration of
hardware and possible displacement/nonunion of
osteotomy.14, 26. One patient had metal prominence due
to olecranon k wire. However, in our study, we did not
report any cases of non union of olecranon osteotomy.
All fractures as well as the osteotomy united by 12-16
weeks.

Incidence of ulnar nerve injury has been reported
in 5-15% of patients. In our study, the nerve was
transposed anteriorly in all cases. However, 1 patient
had transient ulnar nerve palsy which was recovered
with conservative treatment.

As per Gofton et al 13% of his type c distal
humerus fractures had postoperative heterotopic
ossification .kundel et al, reported a high incidence of
heterotopic ossificans around 49% in his series of cases.
Whereas, we encountered no case of postoperative
heterotopic ossification which may be due to meticulous
soft tissue dissection, adequate hemostasis, unobstructed
postoperative drainage, early functional mobilization and
prophylactic oral indomethacin.

In our patients we immobilized the elbow for 4
weeks with above elbow slab. Elbow mobilization like
active and active assisted exercise was started after 4
weeks. 12 (55%) patients had >100* while 10(45%)
patients had 70-100*ROM at the elbow. Excellent re-
sults were found in 5(22.7%), Good in 15(68%), Fair
result in 1(4%) and poor in 1(4%) of cases as per MEPS
scoring system. Best treatment outcome was achieved
with type A fractures. Taking the fracture type into con-
sideration, functional results deteriorated with degree of
joint involvement, which is coherent with findings of
Korner et al4 that outcomes from type C fractures are
less promising than type A.24.Moreover, similar results
have been achieved with the use of precontoured LCP
by other authors.27,28

CONCLUSION
An anatomically pre-shaped distal humerus lock-

ing plate is a versatile implant providing stable-enough
fixation and helping restoration of articular surface for

Dr. Yuvarajan Palanisamy et al
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good result and early rehabilitation.
In contrast to conventional plating, we did not

encounter any case of non-union, implant failure even in
elderly patients with osteoporosis.

Olecranon osteotomy affords the best visualiza-
tion of the articular surface of the distal humerus and is
a valuable approach for comminuted articular fractures.

The results of our study shows that DHP sys-
tem is a useful option in distal humerus fractures espe-
cially in  type C injuries with comminuted small distal
fragments, although larger control studies with long term
follow-up may be required before advocating it for wider
application.
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Restoring anatomy in distal humerus inter condylar fractures with LCP fixation
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