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DR.MANGALORE GOPAL KINI: REMINISCENCES

Dr. Vissa Ramachandra Rao
Former Professor & Head, Department of Anatomy, Madras Medical College, Chennai.

FIRST ACQUAINTANCE
It was January 1939 when I was doing

Surgical Posting as a Final Year M.B.B.S. Studentof
Andhra Medical College, Visakhapatnam,in the S II
wards of Dr.Mangalore Gopal Kini@, at King George
Hospital, Visakhapatnam.During the rounds, one
morning, Dr.Kini wanted to know if any of the final year
students would like to help him at collecting some
information from the hospital records for his forth
coming paper on Peptic ulcer. None of the senior final
year students appearing for the Final Year Examination
in April 1939 were keen on responding, and I volunteered
as a Junior Student taking the Final Year
Examination of M.B.B.S. in December 1939.

Dr.Kini took me to the open rack of bound
records of ward case sheets, and told me what infor-
mation I had to pick up and how to record the finding for
the analysis. He asked me to complete the task in 7 days.
I started on the job immediately and completed it in four
days. On the fifth day I presented the material along
with tabular analytical statement to him at his residence
in the evening. He was very much pleased and was sur-
prised that could do it so quickly and well. Later he asked
me to collect some more information and analyse it. It
went on like that from one task to another and my work
was to his liking and satisfaction.

In a month’s time the paper was ready. One
Evening, Dr.Kini sprang a surprise on me, that he was
putting my name as a co-author for the paper entitled:
Some Observations on Gastric and Duodenal
Ulcers in Northern Circars.Even though I protested
that I did not deserve the distinction as I was only a
student and that the help rendered was mostly analytical.
Dr.Kini insisted on the inclusion. Further, he observed,
that on earlier occasions, he has included
Dr.VenkobaRao, House surgeon and Dr.M.N.Rao, a
Research Assistant on Nutritional Studies, as co-authors
to two different papers, in recognition of the help they
rendered. Moreover, he observed that on several
occasions Clinical year students co-authored Workers
on Scientific Papers as Best with Banting on Studies
on Insulin and Jenner on Visual Stria, and that work
of merit should not go unrecognised but due credit
given for help rendered. It is clearly evident how truly
large hearted he was in recognising the spark of merit
and give due encouragement as a true scientist would!

TURNING POINT
One evening on my visit to Dr.Kini at his

residence he was surprised to discover that I was son of
his good friend Professor Vissa Appa Rao, Principal of
the Andhra University Colleges, Waltair. He accused my
Father for appraising him that his (Appa Rao’s) son was
helping him (Dr.Kini) on his paper though they were play-
ing tennis together at the Visakhapatnam Century Club
every evening. As a compensation for the lapse he took
a promise from Prof. Appa Rao that he would let
Ramachandra Rao work with him for three years, so that
he could train him in Experimental and Clinical
Surgery.That was how I came to be attached to Dr.Kini
at Madras Stanley Hospital, First asaSenior
Housemanand later on as an Honorary House
Surgeonduring the years – 1940-1945. I was put on a
Pilot Study of Infections of the Foot. It was the Sub-
ject Matter of an Essay which was to be submitted to
Association of Surgeons of India in response to their
Announcement for Awardof a Prize for the best
Essay on the Topic from Medical Graduates of less
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than Ten Years of studies. Dr.Kini’s guidance was criti-
cal and helpful in that My Essay was adjudged, by
Annual Conference of the Association of Surgeons of
India held at Mysore in 1945. With that as a basis Dr.Kini
could get the Sanction of Finance for the conduct of an
Enquiry into the Infections of the Foot under the
auspices of the Indian Research Fund Association,
which after Independence in 1947, had become the In-
dian Council of Medical Research.

Research Project at Stanley Hospital
It was my privilege to have been selected as

Research Assistant in the Enquiry conducted at the
Madras Stanley Hospital, with Dr.Kini as the Director
of Enquiry for period of 21 months, 1946-1948. As the
Superintendent of the Hospital, Dr.Kini had a Foot Clinic
opened with orders that All Cases of Infections and
Injuries of the Foot be referred to also appointed to the
Enquiry. I could get a lot of Clinical Material, which on
Analysis was the basis of a Research Paper on Tropi-
cal Ulcers in Madras Cityunder the Joint Authorship
of Dr.V.R.Rao, Dr.M.G.Kini and Ananthakrishnan
(Clinical Assistant) and was published in the Indian
Medical Gazette. Also a part of the work done under
the Enquiry served as a basis for submission of my  Thesis
for the award of M.Sc.(Anatomy, Medical) by
Research, of Andhra University in the year - 1949.

The entire Report of the Findings on the
Enquiry into the Infections of the Foot was submit-
ted to the Indian Research Fund Association in 5 Parts.
Later it was published asMemoir No.37 of the Indian
Council of Medical Research in March 1951, under the
Joint Authorship of Dr.V.Ramachandra Rao and
Dr.M.G.Kini. It was on the insistence of Dr.Kinithat my
name was put as the First Author in Recognition of the
hard work done by me (much to the dismay and displea-
sure of the Authorities of ICMR).
Scientific Enquiry and Critical Analysis

Dr.Kini always felt that since the statements and
observations in Text Books written by the Continental
and other Authors were based on the material available
outside India and were not reflecting the Indian condi-
tions, they should not be taken as gospel truths. One
should have an open mind and base one’s experi-
ence on material available in India and in the sub-
continent where one works.He maintained with great
care the Findings of Clinical Material from his Wards,
Outdoor Department and Consultations.He would
meticulously have a Follow-up to note the Progress,
accurately. All his Clinical Notes and Research Pa-
pers were based on such material. He would com-
pare the Findings from his Data with those of the
Textbooks and Research Papers from Other Coun-

tries and Regions.
In recognition of the contributions made in the write up
of an article on Acute Abdomen in general and Ap-
pendicitis in particular was published in the Journal
of Indian Medical Association, 1950, my name was
included as co-author of the paper.
Strict Disciplinarian
Dr.Kini, the Scientist and Surgeon, was very strict.
To maintain Discipline among his Associates and
Assistants, he would tolerate nothing short of Excel-
lence and Superlative in their Efforts. Even a Senior
Assistant of his Team would run through his criticism,
when he answered that he would do his best, pat would
come the retort from Dr.Kini “Your best may be nothing
to me Mister”. He would address his Colleagues, Assis-
tants and House men as ‘Mister’, a practice in vogue
with the British Surgeons. Equally endearing was the
term of address to his students and the housemen as
‘Sony’ and ‘Mammosel’.
            Unfortunately Dr.Kini was of short temper and
would shout at Nurses and Assistants if they fell short of
his expectations or committed any mistakes. And most
surprising was that – at the end of a ‘heavy’ day he
would call his assistants and say, “I am sorry Mister
that I shouted too much at you today”, or “Please
Excuse Me” or “I Excuse You”. He would insist on the
Assistant saying “I Excuse you, Sir” and not leave
him otherwise. He would add that he will not be able
to sleep at night if the assistant did not excuse him
for his short temper.
Many Good Qualities
            Dr.Kini had many Good Qualities of Head and
Heart. Staff nurses shuddered to assist him as Opera-
tion Theatre Staff as he would lose temper and shout at
their shortcomings. Also he was exacting on the work
Schedule. He was too aware of it all, and would
compensate on occasions by giving them
(lavish)presents as rewards for Endurance and De-
votion to work.

‘Work was Worship’ to Dr.Kini. His care for
his patientswas something unique. He would even
forego his lunch while attending to them. He
remembered every patient inclusive of minor details
as to the bed he occupied in the ward and would
identify him when he revisited for a check-up or
report.
Specialisation in Orthopaedic Surgery
Dr.Kini has specialised in Orthopaedic Surgery with a
M.Ch. from Liverpool and F.R.C.P.S. from U.K. As there
was no separate post of Orthopaedic Surgeon in any of
the Collegiate Hospitals in the State of Madras Presi-
dency except in the Government General Hospital, Ma-
dras, he was to be head of a general surgical unit at the
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King George Hospital, Visakhapatnam and later at the
Government Stanley Hospital, Madras. Dr.Kini was very
methodical in his Surgical Craftsmanship. He chose
to do Gastriojejunostomy in a low risk patient under
local anaesthesia ½ % procaine solution. To several
groups of visiting enthusiastic surgeons he had demon-
strated how well the stomach could be mobilised with
procaine. It may be remembered in his connection that
Dr.Kiniserved as anAnaesthetist for three years to
the Surgeon Col.Bradfieldin the General Hospital in
the late twenties, before going abroad on a Fellow-
ship work.
Student Welfare
Dr.Kini was very much interested in student welfare.
He was guiding them in their extra-curricular activi-
ties, sports in particular. He picked up a great liking
for my class mate P.Narayna Rao, a champion ath-
lete throughout the course. Narayana Rao also won
the Gold medal in Clinical Surgeryin the Final Year.
Narayana Rao and I were posted together as House
Surgeons by the Resident Medical Officer for a Term to
work in Dr.Kini’s Surgical Unit at the behest of the Sur-
geon. However, Narayana Rao did not complete the term
as he joined the Short Service Commission as an Of-
ficer in the Armed Forces Medical Corps. He was an
Lt.Colonel at the time of discharge from the Armed
Forces Medical Corps.
Team Spirit
Dr.Kini inculcated a Team Spirit among the Workersin
the Operation Theatres, Wards and the Outdoor De-
partments .Every one of us understood that we were
worth something in the Team, but were worth nothing if
let alone. Each respected the other members of the team
for the Success of our Efforts at getting Relief and Cure
for the Patients.In the Operation Theatre, the Staff Nurse
was the Queen of the Show and Dr.Chalapathi Naidu
was the Chief Lieutenant. The Anaesthetist had always
had his due regard from other members of the team,
while all were subservient with love and devotion to the
boss and Director, Dr.Kini.
Many of us who worked with him for long number of
years, were all aware of the excellence in his work, the
true scientific spirit and his originality. We did not mind
his short temper. All of us from the 1942-48 batch of
Assistants* have prospered in the long run. Memo-
ries of our Association with Dr.M.G.Kini, the Sur-
geon Specialist, Scientist and Humanist are always
Green.
          After the Retirement from Service of
Dr.M.G.Kiniin 1948, I got Selected as a Civil Assis-
tant Surgeon and posted as a Tutor in Anatomy, to
the Guntur Medical College. I hesitated for a while
and gave a telegram to Dr.Kini, who was at Bombay

then, seeking is Advice and Help. He encouraged me to
take up Anatomy as a career, with a reply “Don’t be a
Fool, Stick to Anatomy”.

*1942-48 Batch of Assistants in the Surgical Unit
of Dr.M.G.Kini at the Government Stanley Medi-
cal Hospital, Madras:(Dr.I.Chalapathi Naidu,
Dr.K.Ramesh Pai, Dr.Vissa Ramachandra Rao,
D r . C . V y a g h r e s w a r u d u , D r . P . K . D e v i ,
Dr.K.Ramachandran,  Dr.Panduranga Pai, Dr.Y.V.Subba
Rao,  Dr.Kanakadurgamba, Dr.A.Janaka Mohana Rao,
Dr.A.Ramachandra Rao, Dr.C.E.Rama Rao,
Dr.B.Rajagopalan, Dr.D.Ramachandradas, and
Dr.Ratnakarbaliga)
Who is who of the above Batch# (with the Number
of Years of Total Work Period with Dr.M.G.Kini indi-
cated in Brackets)# (Prepared in 2003)
A.Assistant of Dr.Kini who was his Undergraduate Stu-
dent at the Andhra Medical College, Visakhapatnam
(1937)
1. Dr.K.Ramachandran (6 years), M.S.(Worked as An-
aesthetist for 5 years at the Stanley Hospital; Surgical
Registrar, Stanley Medical College for 2 years; Surgeon
and Director, Horsley Nursing Home, Madurai)
B. Assistants of Dr.Kini who were all his Undergradu-
ate Students at the Andhra Medical College,
Visakhapatnam(1939-40 Batch)
1. Dr. I.Chalapathi Naidu (7 years), M.S. (In later years
worked as Principal and Professor of Surgery at
Osmania Medical College, Hyderabad and Guntur Medi-
cal College)
2. Dr.Vissa Ramachandra Rao (6 years), M.B.B.S.,
M.Sc., MNAMS,FIMSA (With the Andhra Pradesh
Medical Services 1948-1972: Principal and Professor of
Anatomy at Guntur Medical College, Ranga Raya
Medical College, Kakinada, and S.V.Medical Col-
lege, Tirupati; In later years worked as: Professor of
Anatomy, Kakatiya Medical College,  Warangalfor one
year, Professor and Head of the Department of Anatomy,
M.R.Medical College, Gulbargafor 10 years; Professor
Emeritusof Anatomy, Institute of Basic Medical Sciences,
R.M.Medical College,Annamalai University for 3 years)
3. Dr.C.Vyaghreswarudu (5 years), M.S., M.S. (Ortho-
paedics), FICS, FACS, D.Sc. (Hony. from Andhra Uni-
versity), WHO Fellow on Poliomyelitis to USA(worked
as Professor of Orthopaedics, Andhra Medical College,
and Hony. Director, Rehabilitation and Artificial Limb
Centre, Tirupati; AlsoAuthored “Text book of Principles
and Practice of Orthopaedics”)
4. Dr.A.Ramachandra Rao (2 years), M.B.B.S., B.S.Sc.
[In later years worked as Chief Medical Officer(Health)
Municipal Corporation of Madras, and WHO Adviser
and Expert on Cholera]
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5. Dr.A.Janaka Mohana Rao (2 years), M.B.B.S. (In
later years worked as District Medical Officer, Andhra
Pradesh Medical Services)
6. Dr.C.E.Rama Rao (2 years), M.B.B.S., D.O.M.S.
(In later years worked as Ophthalmic Surgeon,
G.T.Madras.
7.Lieutenant Col. Dr.P.Narayana Rao (1 year), M.D.
(Physician and Superintendent, Government Hospital,
Kakinada)
C. Assistant of Dr.Kini who Graduated from Madras
Medical College (1942-43)
1.Dr.K.Ramesh Pai (5 years), M.S.,FRCS(England) (In
later years worked as Prof. of Surgery, Director of
Medical and Health Services, Andhra Pradesh)

D.Assistant of Dr.Kini who was his Undergraduate Stu-
dent at the Stanley Medical College, Madras(3rd Batch,
1935)
1. Dr.M.P.Pai (2 years), M.S., FRCS (Professor of Sur-
gery and Principal, Kasturba Medical College,
Mangalore)

E Assistants of Dr.Kini who Graduated from Madras
Medical College (1939-40 Batch)
1. Dr.P.K.Devi (2 years), M.S., W.M.S. Women’s Medi-
cal and Health Services

2. Dr.Y.V.Subba Rao (2 years), M.S., FICCS (In later
years worked as General Surgeon and Plastic Surgeon,
Government Hospital, Guntur)
3. Dr.Kanakadurgamba (2 years), M.D., D.G.O. (In
later years worked as Deputy Secretary, Health, Gov-
ernment of Andhra Pradesh)
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SHOULD YOU ADVERTISE YOUR

ORTHOPAEDIC PRACTICE ?
Prof. A. Devadoss, Chairman & Chief of Orthopaedics

Devadoss Multi Speciality Hospital
Institute of Orthopaedic Research and Accident Surgery, Madurai.

INTRODUCTION
When I started my Orthopaedic practice in 1968,

we never heard of any advertisement for starting your
practice. The medical council was very strict in this
respect and even the size of your name board should be
of certain size only. There was no question of any neon
sign for your hospital or your name. Marketing and
advertising in the medical profession has been
undergoing a transformation in the past 15 years, which
as a senior Ortohpaedics surgeon finds it difficult to
swallow. The past 5 to 10years websites have become
the dominant marketing and advertising medium for
Orthopaedic surgeons resulting in a major change in the
way many patients access information. However one
has to keep up with the change and not to grumble about
it. In this article I thought that I will highlight some
aspects of how to be a successful orthopaedic
practitioner.

SERVICE QUALITY
In our profession, in treating a fracture shaft of

femur in a 28 year old young man one has to look for
associated injuries like fracture neck of femur or chest
injury and deal with them accordingly. Sometimes you
have to do damage controlled orthopaedics if there is a
severe chest injury. One cannot rush in for an intramed-
ullary nailing and get into the trouble of patient
developing ARDS. Our quality of service must be
excellent. After having done a nailing, patient rehabilita-
tion must be of a high order so that the patient will have
excellent functions of the neighbouring joints and the
fracture will heal in the proper time. Accordingly doc-
tors are better off perfecting their service delivery rather
than spending money an advertisement.

What is the point of advertising?
The most effective way to drive patient traffic

is word of mouth. The shaft of femur patient operated
by us will inform his friends and relatives about the
quality of services at each stage of treatment and stay

at hospital rendered to him. It is service quality that drives
patient satisfaction, which leads to word of mouth
referrals. Patient- to- patient referrals are the best form
of advertising. Service delivery and the attitude of the
doctors and staff can have the biggest impact on the
success of a practice.

 However the orthopaedic surgeon starting in a
new town to practice or who have moved to a new area
do need some form of  advertising or marketing to
enable people in that area to know his service are avail-
able which was not there in their town.

Too much Promotion?
The orthopaedic surgeon is regarded as God. If

we do too much of advertising it might create negative
impression by patients and public and they may wonder
why, and may become suspicious. Advertising will not
work if the Orthopaedic surgeon ignores patients or is
dismissive of their concerns.

WEBSITES
Websites have rapidly become the most

common form of advertising and marketing in our
profession. Many specialist surgeons have their own
websites where they market directly to patients. Be
careful when you are having own websites. Please see
that there is no tall claim about price and / or cost for
Total Hip or Knee Replacements and claims about time
eg. how quickly patient can expect results.

CONCLUSION
We have all come the hard way in our practice

by giving quality service and built up our practice only by
word of mouth from patients and relatives. Now the
pendulum is swinging toward advertising and marketing.
But we have to accept change, as long as it is not too
much of promotion creating a negative impression to the
public. Please strike via media and have both, but never
leave the quality of service to satisfy your patients.
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TUBERCULOSIS OF THE LUMBOSACRAL JUNCTION

Dr. Nalli R Uvaraj, Dr. Nalli R Gopinath, Dr. Aju Bosco
Spine Unit, Institute of Orthopaedics and Traumatology,

    Rajiv Gandhi Government General Hospital and Madras Medical College, Chennai-3.

Abstract:
Study design: Case report and review of literature.
Objective: To analyze the surgical difficulties in restoring global stability and to describe an
effective surgical option for tuberculosis with extensive destruction of the lumbosacral junction.
Summary of Background Data: Tuberculosis of the lumbosacral junction is rare. Advanced
tuberculosis with extensive destruction of the lumbosacral junction results in a kyphosis or a
hypolordosis, resulting in back pain and difficulties during child birth. The main goal in treating
lumbosacral tuberculosis is to restore or preserve a normal lumbosacral angle and global
sagittal stability. Instrumentation at the lumbosacral junction is technically demanding due to the
complex local anatomy, the unique biomechanics and difficult fixation of the surrounding
diseased bone.
Methods: We report a 21-year-old girl with extensive tuberculosis from L1 to S2 with back
pain and spinal instability. Radiographs showed a hypolordotic lumbar spine. MRI and CT scans
showed extensive destruction of the lumbar spine and lumbosacral junction. An instrumented
spinopelvic stabilization combined with anterior debridement and reconstruction with a free
fibular strut graft was performed.
Results: Radiographs during follow-up showed a near normal lumbosacral angle. Fusion analysis
at five years follow-up using multiplanar tomography showed excellent graft incorporation and
fusion.
Conclusion: Anterior column reconstruction with a free fibula strut graft lessens and prevents
the progression of kyphosis and helps in restoring a near normal lumbosacral angle and normal
lumbosacral biomechanics. Posterior stabilization augments the spinal stability and increases
the compressive forces across the strut graft preventing graft slippage and accelerating graft
incorporation and fusion. In L5-S1 tuberculous spondylodiscitis with extensive destruction of
sacral promontory with disease free sacral ala, sagittal stability can be restored by spinopelvic
stabilization using alar screws with supplemental iliac screws. Spinopelvic stabilization is
biomechanically stable and is a necessity in managing advanced tuberculosis of the lumbosacral
spine.

INTRODUCTION
Tuberculosis of the lumbosacral junction is rare

(2-3%) 1, 2. The treatment goals of spinal tuberculosis
are, to cure the disease and prevent spinal deformity,
instability and neurodeficit. Early stages of lumbosacral
tuberculous spondylitis can be treated successfully with
chemotherapy alone. Advanced tuberculosis with
extensive destruction of the lumbosacral junction, with
loss of normal lumbar lordosis and the lumbosacral
biomechanics, requires surgical management. The main

goal in treating lumbosacral tuberculosis is to restore or
preserve a normal lumbosacral angle and global sagittal
stability. Instrumentation at the lumbosacral junction is tech-
nically demanding due to the complex local anatomy, the
unique biomechanics and difficult fixationof the surround-
ing diseased bone. We have discussed the difficulties en-
countered during the surgical management of a 21-year-
old girl with extensive tuberculosis from L1 to S2, and
described an effective surgical option for the same.
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CASE REPORT:
A 21-year-old woman presented with pain in the lower
back, of six months duration in March 2008. The patient
was diagnosed with pulmonary tuberculosis three months
ago, and first-line antitubercular drugs were started em-
pirically. Initially, the pain was bearable. After three
months, she started experiencing severe pain in her lower
back, radiating to both her lower limbs. She was unable
to sit and had difficulty in standing, walking and per-
forming her activities of daily living. She was completely
bedridden with fever, malaise and loss of weight, with
weakness of both her lower limbs, since a month before
presenting to us. Physical examination revealed a loss
of normal lumbar lordosis, tenderness over the lumbosac-
ral spine, bilateral sensory blunting below L1, grade 4
strength of muscles in lower limbs, a negative Babinski
sign and normal cystorectalsphincter function. Lateral
radiographs showed a lumbar hypolordosis measuring
eight degrees. Magnetic resonance image (MRI) (Fig-
ure 1) and computed tomographic (CT) scan (Figures
2a, 2b) showed extensive bony destruction from L1 to
S2, with a prevertebral and

epidural abscess with cord compression. Spinopelvic fixa-
tion was done through the posterior approach. Pedicular
screws were inserted bilaterally at D10, D11 and D12.
As the body of S1 was destroyed (Figure 3), pedicle
screws were inserted bilaterally into the undestroyed ala
and iliac wings (Figure 4a).

Figure 3. Axial computed tomographic scan showing
destruction of S1 vertebral body.

Figure 4a. Anteroposterior view of immediate postop-
erative radiograph. Figure 4b. Lateral view of immedi-
ate postoperative radiograph showing the anterior col-
umn reconstruction with a 12.6cm long fibular graft span-
ning across 5 disc spaces.

Screws were not deployed in S2 for biomechani-
cal reasons. In a second surgery(four weeks later), an
anterior debridement with drainage of abscess and re-
construction with a free fibular strut autograft of 12.6cm
length extending from D12 to inferior end plate of L5
was done (Figure 4b). Further details on the patient’s
disease process are given in Table 1.The patient was
put on antituberculous treatment (Cat I, DOTS regimen)
for a total period of 12 months. She had returned to her

Figure 1. Magnetic Resonance
sagittal image showing tuberculous
involvement from L1 to upper sacral
vertebral bodies with prevertebral,
presacral and epidural abscess with
spinal cord compression.

Figure 2a and 2b.
Sagittal and coro-
nal computed to-
mographic scans
showing extensive
vertebral body de-
struction from L1
to S1 vertebral
bodies.
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activities of daily living in three months. Lateral radio-
graphs taken at five years follow up (Figure 5) showed a
near normal lumbar lordosis( 18 degrees ).At five years
follow-up, her Oswestry Disability Index (ODI) and
Scoliosis Research Society (SRS) scores showed marked
improvement as compared to her preoperative and early
postoperative levels. CT shows excellent incorporation
and consolidation of the graft with maintenance of ver-
tebral body height (Figure 6).

DISCUSSION
The treatment of tuberculosis of the lumbosacral junction
remains difficult and controversial. There are a few de-
tailed studies on the surgical strategies in advanced lum-
bosacral junctional tuberculosis.  Punet al1reported that all
cases treated nonoperatively ended up with a kyphosis as-
sociated with trunk shortening. Advanced tuberculosis with
extensive destruction of the lumbosacral junction results in

a kyphosis or a hypolordosis, resulting in a higher incidence
of back pain and difficulties during child birth.1. The treat-
ment goals of lumbosacral tuberculosis are to prevent lum-
bar kyphosis, to restore or preserve a normal lumbosacral
angle and maintain the vertebral height and global sagittal
stability. Anterior debridement and fusion with a strut graft
can prevent and lessen kyphosis1, but there is a high inci-
dence of graft-related problems3 and rehabilitation is slower.
Supportive posterior instrumentationhelps withstand the
shear forces across the lumbosacral junction, preventing
graft slippage, and accelerates graft incorporation and fu-
sion, allowing early mobilization and rehabilitation4,5. Instru-
mentation at the lumbosacral junction is technically demand-
ing due to the complex local anatomy, the unique biome-
chanics and difficult fixation in the surrounding diseased
bone. In tuberculosis with extensive destruction of the lum-
bar spine and lumbosacral junction requiring long fusions to
the sacrum, as in this case, spinopelvic fixation is an effec-
tive surgical option. Loss of sacral bone for implant anchor-
age (Figure 2a, 3) changes the fixation options available in
such cases6. The S2 pedicle screw remains dorsal to the
lumbosacral pivot point of McCord7 and does not add much
to the overall strength of the lumbopelvic fixation construct.
Therefore, a biomechanically stable fixation was achieved
with screws in the disease free sacral ala and ilium bilater-
ally. Though free fibular grafts spanning more than two
disc spaces are known for their complications like graft
fractures and failure of graft incorporation3, the patient at
five years follow-up showed excellent graft incorporation
and fusion with a near normal lumbosacral angle, with good
functional results.

CONCLUSION
Spinopelvic stabilization along with free fibular strut graft
reconstruction is a safe and effective surgical option in
managing advanced tuberculosis of the lumbosacral spine.

REFERENCES
1. Pun WK, Chow SP, Luk KDK, Cheng CL, Hsu LCS, Leong JCY. Tuberculosis
of the lumbosacral junction.J Bone Joint Surg [Br] 1990;72:675-8.
2. Tuli SM. Current concepts: Severe kyphotic deformity in tuberculosis of the
spine. Int Orthop (SICOT) 1995;19:327-31.
3. Rajasekaran S, Soundarapandian S. Progression of kyphosis in tuberculous
spine treated by anterior arthrodesis.J Bone Joint Surg [Am] 1989;71-A:1314-23.
4. Moon MS, Woo YK, Lee KS, et al. Posterior instrumentation and anterior
interbody fusion for tuberculous kyphosis of dorsal and lumbar spine.Spine
1995;20:1910-6.
5. G.D. Sundararaj, et al. Role of posterior stabilisation in the management of
tuberculosis of the dorsal and lumbar spine.J Bone Joint Surg [Br] 2003;85-
B:100-6.
6. Asher M, Lai SM, Burton D. Maintenance of trunk deformity correction
following posterior instrumentation and arthrodesis for idiopathic scoliosis.
Spine2004;29:1782 – 8.
7. McCord DH, Cunningham BW, Shono Y, Myers JJ, McAffee PC.
Biomechanical analysis of lumbosacral fixation. Spine 1992;17 (8
Suppl):S235-43.

Figure 5. Lateral radio-
graph of the lumbosacral
spine (taken at 61
months) showing excel-
lent graft incorporation
and consolidation.

Figure 6. Fusion analysis at 61 months post-surgery
with multislice multiplanar computed tomography with
3D reconstruction and implant subtraction imaging
showing excellent graft consolidation and fusion with
no subsidence.
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NON-TRAUMATIC VERTEBRAL FRACTURES – AN

UNCOMMON COMPLICATION FOLLOWING THE FIRST

EPISODE OF A CONVULSIVE SEIZURE. A CASE REPORT

AND REVIEW OF LITERATURE.
Dr. Nalli R Uvaraj, Dr. Nalli R Gopinath, Dr. Aju Bosco
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ABSTRACT
Introduction: Non-traumatic vertebral fractures that occur solely as a consequence of the
muscle forces that develop during a convulsive seizure, has rarely been reported in the
orthopaedic literature.
Case report: We present a case of non-traumatic vertebral compression fractures in an
18-year-old male, who presented with severe back pain following a convulsive seizure, which
occurred while he was sitting in his bed. He had no other reported trauma and no previous
history of seizure. A detailed neurological work up revealed no organic cause for the seizure.
His bone mineral density measurements, hormonal and metabolic profiles were normal.
Discussion: Forceful muscle contractions that develop during a single episode of
convulsive seizure, occurring for the first time, can result in vertebral compression fractures,
even in a normal healthy individual. Vertebral fractures occurring in a healthy young
(non-epileptic) male, with normal bone mineral density, presenting with back pain after a con-
vulsive seizure is a rare clinical presentation. These vertebral fractures can appear clinically
asymptomatic and can easily be overseen, especially in the absence of overt signs of external
trauma and possible postictal consciousness disturbance, which may fail to provide clue to early
diagnosis.
Conclusion: A high index of clinical suspicion is needed in patients presenting with back
pain after a tonic-clonic seizure even in the absence of a fall or a significant trauma. Such
patients may be subjected to a systematic musculoskeletal examination and a thorough radio-
logical evaluation to rule out potential bony injuries.

Keywords: seizure, epilepsy, non traumatic, vertebral fracture

INTRODUCTION
Vertebral fractures occur in patients with con-

vulsive seizures. It has been reported in literature that
the incidence of vertebral fractures associated with
convulsive seizures varies from 0.95-16 % [1, 2]. These
fractures usually result from trauma due to a fall or
accident occurring during the seizure. These patients
have an associated osteopenia induced by long term an-
ticonvulsive medications or other bone mineral density
decreasing agents. However, non-traumatic vertebral
fractures that occur from violent contraction of the
paraspinal muscles during a convulsive seizure is very
rare(0.3%)[3].Non-traumatic vertebral fractures that
occur solely as a consequence of the muscle forces
that develop during a convulsive seizure, has rarely been
reported in the orthopaedic literature.

We present a case of non-traumatic vertebral com-
pression fracture in a healthy young male, with normal bone
mineral density. The patient is not a known epileptic and
had experienced the first episode of a convulsive seizure.

Case report:
An 18-year-old male presented to the medical

department with a history of fever with chills and rigor
of one week duration and loss of appetite. On the night
after admission, he developed an episode of generalized
tonic-clonic seizure for the first time while sitting on his
couch, during the early morning hours. His mother was
a witness to the seizure. There was no history of overt
trauma as reported by the mother. He had no history of
previous seizure episodes and a detailed history in this
regard also did not throw light as to the cause of the
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seizure. Next morning, the patient complained of mild
back pain and chest pain which were ignored due to the
absence of any signs of significant external trauma. His

Figure 1: (A) – Anteroposterior plain radiograph of the
dorsolumbar spine, showing a loss of height of D5, D6
and D7 vertebral bodies. (B) Lateral plain radiograph of
the dorsolumbar spine, showing a loss of height of D5,
D6 and D7 vertebrae.

neurologic examination was unremarkable. As the back
pain persisted on the third day, the patient was referred
to the orthopaedic department for further evaluation. A
thorough musculoskeletal examination revealed a
paraspinal muscle spasm and tenderness in the mid
dorsal region with no obvious deformity. Plain radiographs
showed loss of height of D5 and D6 vertebrae (Figures
1A, 1B). An MRI (Magnetic Resonance Imaging) scan
confirmed compression fractures of D5, D6, D7 and D8
vertebrae (Figure 2). His hormonal and metabolic pro-
files and BMD (Bone Mineral Density) were normal. A
detailed neurological work up(computed tomography of
the brain and EEG(Electroencephalogram) revealed no
Figure 2:  T2 weighted MRI imaging of the dorsolumbar
spine showing compression fractures of the D5, D6, D7
vertebral bodies and fracture of the superior end plates of
D5, D6, D7 and D8 vertebrae. There is no spinal canal
narrowing or cord edema at the level of the fracture.

Organic cause for the seizure. The patient was fitted
with a thoracolumbar orthotic support. Pain at the
fracture site subsided after 2 weeks when rehabilitation
was started, following which the patient resumed nor-
mal activities. Radiographs taken at follow – up, showed

that his spine was stable with no further loss of vertebral
body height and no progression of kyphosis (Figures 3A, 3B).
Patient was kept on anticonvulsants medication and was

Figure 3: (A) Follow up anteroposterior plain radiographs
of the dorsolumbar spine, showing no further loss of height
of the vertebral bodies. (B) Lateral radiographs (at fol-
low up), showing no further progression of kyphosis of
the dorsal spine.

followed up periodically. On regular follow- up there has
been no further episode of seizures for the past four years.

DISCUSSION
In 1907, Lehndorff [4] was the first to suggest that,

strong muscle contractions during a convulsive seizure can
cause vertebral compression fractures. Violent contractions
of the paraspinal muscles and the muscles of the neck,
abdomen and pelvis, occur during convulsive seizures. With
increasing muscular tension of the posterior spinous and
abdominal muscles, the spine flexes forward and is
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Non-traumatic vertebral fractures – an uncommon complication following the first episode of a convulsive seizure.

subjected to axial loading and flexion compressive forces,
directed along the anterior and middle columns, which can
cause vertebral compression or burst fractures [5, 6]. For
biomechanical reasons, seizure induced non-traumatic ver-
tebral fractures have a predilection for the mid-thoracic spine
(T3-T8), as in this case [6, 7]. In contrast traumatic verte-
bral fractures affect the cervical, thoracolumbar or lum-
bosacral junction. Cervical fracture and lumbosacral dislo-
cation have been documented on rare occasions [8]. Most
vertebral fractures induced by seizure are inherently stable
with no neurological deficit.

Vertebral fractures are most frequent in patients
whose attacks occur during sleep and in patients with a
history of  status epilepticus [7]. There has been a previ-
ous case report of a vertebral compression fracture which
was the only presenting feature of an unwitnessed
nocturnal seizure [4].But in this case report, the mother
witnessed the tonic-clonic seizure which occurred
during the early morning hours, which was the only and
the most valuable clinical clue to the diagnosis. Most
vertebral fractures (80.9%) resulted from recurrent con-
vulsions, due to a repetitive additive mechanism in pa-
tients with a history of convulsive status epilepticus [5].
But, here is a case of a non-epileptic who presented
with a vertebral compression fracture from the first epi-
sode of convulsion.

There have been reports of non-traumatic verte-
bral fractures in seizures secondary to osteopenia induced
by long term anticonvulsive medications or other bone
mineral density decreasing agents, diabetic hypoglycemia,
electrolyte imbalance, hypocalcaemia, electroconvulsive
therapy or trauma during the convulsive
episode[1,9,10,11].Patients with increased muscle mass,
anticonvulsant induced osteoporosis, a prolonged seizure
or recurrent seizures are at increased risk for fractures
[1,7 ]. Our patient was not a known epileptic and was not
on any anticonvulsive medication. His bone mineral
density was normal. This is a rare case of a vertebral
compression fracture that occurred in a normal healthy
individual during the first episode of a convulsive seizure.
Hence, the fracture was the sole result of violent muscle
contractions alone that occurred during tonic-clonic con-
vulsion. Vertebral fractures occurring in a healthy young
(non-epileptic) male, with normal bone mineral density,
presenting with back pain after a convulsive seizure is a
rare clinical presentation which could easily be missed
unless there is a high index of clinical suspicion.

Vasconseles [7] suggests a rate of 15% of
primarily asymptomatic fractures caused by seizures.
This emphasizes the importance of a critical musculosk-
eletal examination and a radiographic assessment in
patients presenting with back pain after a tonic-clonic
seizure even if an event of fall or accident is neglected
by the patient. In a young patient, absence of overt signs
of trauma, post-ictal amnesia or an inadequate clinical
history provided by the patient or family members may
mislead the clinician into the evaluation of a
spontaneous nonporotic spine fracture which is often
equated with a metabolic disorder or metastasis[4].This
may lead to an unnecessary costly diagnostic workup.

CONCLUSION
Forceful muscle contractions during a single

episode of convulsive seizure occurring for the first time,
can result in vertebral compression fracture, even in a
normal healthy individual. These vertebral fractures can
appear clinically asymptomatic and can easily be over-
seen due to absence of external trauma and also due to
possible postictal consciousness disturbance, which may
fail to provide clue to early diagnosis. A high degree of
clinical suspicion is needed whenever an epileptic patient
complaints of back pain. Such patients may be subjected
to a thorough radiological evaluation to rule out potential
bony injury, especially in the presence of symptoms.
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Abstract:
Prospective study of thirty six cases of unstable burst fracture of thoracic and lum-

bar spine  treated in Sri Ramachandra Medical centre  from April 2010 to  April 2013 . The
inclusion criteria were burst fractures of thoracic or lumbar  spine  complete or incomplete
neurological deficit. The inclusion criteria were burst fractures of thorcolumbar spine with
neurological deficit or with mechanical instability. The exclusion criteria were pathological
fractures, chance fracture, stable burst , wedge compression  and osteoporotic compression
fractures .
               The results were analyzed during the follow-up using the Pain – Visual analogue
scale, fusion status  and radiographic parameter – K-angle. Mean pre-operative K-angle was
28o. Mean post op K angle was 140.Average loss of correction at final follow up was 3o.Average
TSM subsidence was 3mm .Anterior surgery achieves more complete and reliable decompres-
sion with interbody strut graft fusion along the lines of axial loading which was so very important
in the biomechanics of the spinal functioning in this region.
            Anterior surgery had better advantage of canal clearance than posterior pedicle screws
and plates system. For early rehabilitation program aimed at shorter hospitalization and with
intention to return the patient to full time work, it is necessary to have stiff anterior construct
with TSM(Titanium Surgical Mess) bone grafting and implants.
Indexing: Burst fracture,TSM-Bone graft

INTRODUCTION
The Dorsolumbar junction is the most common

site for non-osteoporosis related spinal column fractures.
Dorsolumbar segment of spine is an unstable zone
between fixed dorsal and mobile lumbar spine. A wide
variety of injury patterns and clinical presentations are
encountered in dorsolumbar region. Burst fractures are
the commonest injuries of dorsolumbar spine. In
indicated cases, surgery is the treatment of choice.
Significant controversy exists regarding surgical
intervention for these fractures. Among all surgeries
anterior decompression is ideal not only because of com-
pression anteriorly is relieved but also maintains the bio-
mechanics near normal by positioning the implants as
per rules of IAR1,2. The choice of treatment for burst
fractures of the dorsolumbar spine with neurological
deficit is controversial. Posterior decompression,
anterior decompression and instrumentation, and
combined anterior decompression and posterior instru-

mentation have been recommended in various studies.
Here we are going to evaluate unstable burst fractures
of dorsolumbar spine treated by isolated anterior decom-
pression and instrumented fusion with TSM-(Titanium
Surgical Mess)Bone graft composite.

AIM OF THE STUDY
           The aim of the study is to evaluate the functional
and radiological outcome of unstable burst fractures of
thoracic and lumbar spine treated by isolated anterior
decompression and instrumented fusion with
TSM(Titanium Surgical Mess)-Bone graft composite.

MATERIAL & METHODS
        Prospective study of thirty six cases of unstable
thoracic and lumbar spine fractures  treated in Sri
Ramachandra Medical centre during the period between
April 2010 to  April 2013 .The inclusion criteria were
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burst fractures of thoracic or lumbar  spine with either
complete or incomplete neurological deficit. The
exclusion criteria were pathological fractures, chance
fracture, stable burst , wedge compression  and
osteoporotic compression  fractures . The criteria for
instability were Kyphosis angle more than 20 degrees3

,loss of anterior vertebral body height (more than 30%),2
or 3 column involvement(Denis Classification4)
Neurological deficit5 ,Gaines score 6(7 or > 7). Age of
the patients ranged from 20 years to 46  years with
minimum follow-up of one year .
          Twenty patients had L1 fracture, ten had D 12
fracture while L2, D9, D7 fractures were seen in two
patients each. Fourteen patients had complete
neurological deficit while twenty two had incomplete
neurological deficit. All the patients were assessed by
ASIA impairment scale. The pre op ASIA grading  and
timing of presentation were as per table1 and 2
respectively. All the patients were evaluated with
radiograph of D.L. spine– A/P and Lateral view, Trauma
series X-ray  and M.R.I. of  the D.L.spine.
          All patients underwent surgery through the
thoracoabdominal (Transpleural) approach. For all cases
anterior decompression by partial corpectomy and
discectomy and fusion with interbody titanium surgical
mesh(TSM) and bone graft composite stabilized with
screw and rod construct was done. For stabilization,
monoaxial screws of 5mm and rods of 5 mm diameter
were used. Resected rib & corpectomy material was
used as bone graft in titanium surgical mesh.ICD was
removed according to the collection ranging from 3rd  to
5th  day following  surgery.Sutures removed on 12th
day.Post operatively patients were mobilized with TLSO
corset. Post operatively passive exercises of both lower
limbs started. Bladder training was given. [CSIC].All
patients were reviewed neurologically and radiologically
at 6weeks, 3 months, 6 months and 1 year.

 The results were analyzed during the follow-up
using the Pain – Visual analogue scale, SF 36 questionaire,
Fusion status 7 and radiographic parameter – K-angle 8.For
pain score were given as 3,2,1 for absent ,moderate and
severe pain respectively. Regarding fusion status score of
3,2,1 were given when fusion was good, fair and no sign
of fusion respectively. When loss of correction was mild,
moderate and severe 3,2,1 scoring was done respectively.
Results are graded as Excellent (7 to 9 score), Fair ( 4 to
6 score) and Poor( <4 score).Fusion was assessed using
inamdar et al criteria9.

Table 1:Pre-op ASIA Grade

  ASIA Grade         No. Of Patients Percentage

        A                          14                       38.88 %

        B                            2                        5.55 %

        C                         10                   27.77 %

        D                           8                   22.22 %

        E                            2                        5.55 %

Table 2: Time Of presentation

Time Of Presentation No. Of Patients

Day -1 12

1Day – 1 Week 14

1Week – 1 Month   6

1Month – 6 Month   4

RESULTS
          None of the patients had neurological deteriora-
tion in incomplete lesion after anterior decompression
and instrumented fusion. Mean pre-operative K-angle
was 28o. Average loss of correction at final follow up
was 3o.Mean post op correction of K-angle was
140.Moderate to severe loss of correction of K- angle
was observed in 4 patients. Mild to moderate pain in 5
patients treated with analgesics. Average TSM subsid-
ence was 3mm 2.Functional outcome at the end of 1
year was done using SF 36 questionnaire as per table 5.

Table 3: Results

Results       No. Of Cases  Percentage

Excellent(case 1)              26   72.22 %

Fair        8               22.22 %

Poor (case 2)                    2                5.55 %
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Table 4:Pain-Visual analogue Scale

Maximum     Minimum    Average

Pre op 8       6           7.3

Post op (2nd day) 3       1           1.95

Post op (6 mth) 1       0           0.05

Post op (12 mth) 1       0           0.05

Table 5: Results of functional outcome using the Short
Form 36

Parameter       Mean Score

Physical functioning 57

Physical role 54

Bodily pain 65

General health 64

Vitality 58

Social functioning 72

Emotional role 86

Mental health 81

Table 6:Complications:

Complication No. Of  Patients

U.T.I 6

Loss of correction 4

Bed sore 2

D.V.T 1

1 YEAR

Final followup 3 yrs ASIA Grade F
Loss of correction 10
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DISCUSSION
Acute injuries of the dorsolumbar spine with neuro-

logical deficit are one among the common causes of severe
disability, yet treatment options of these injuries varies10,11.
From our study it is seen that males in the age group of 20 to
30 years most commonly sustain this injury. The common
modes of injury in our study  were  RTA followed by fall
from height, fall of heavy object. This is similar to the west-
ern literature where most common mode of injury is
RTA12.The goals of the treatment in dorsolumbar spinal frac-
tures are to stabilize & protect against further injury, restore
spinal  alignment and biomechanical stability and to facilitate
rehabilitation13,14. Post-traumatic residual kyphosis and cord
compression leads to chronic back ache and increased ten-
sion on the axonal tracts necessitates anterior decompres-
sion and stabilization 15,16. The aim of surgery is to promote
earlier and better rehabilitation.In general if the human body
lies for an extended period of time in the unphysiological  supine
position, this can lead to long lasting cardio-pulmonary distur-
bance which often tends in multi organ failure .By doing sur-
gery these patients are rehabilitated better and earlier, so pro-
longed recumbency is avoided .
             Indication for the anterior decompression of the spi-
nal column in patients who have thoracolumbar burst frac-
ture is radiographic evidence of obstruction of the spinal ca-
nal with or without neurological deficit and presence or im-
pending deformity or demonstrable instability6,17,18. Compres-
sive tissue after burst fracture are invariably located in ante-
rior portion of the spinal canal 19.Many investigators found
that better results can be obtained with direct removal of
retropulsed fragments & debris from spinal canal through
anterior approach20.

              TSM-Bone graft composite provides stable biome-
chanical support to deficient anterior column in burst frac-
tures and allows early rehabilitation 20. Anterior
neurodecompression  after a few days of patient’s stabiliza-
tion  still remains the practice in many institutions, although
experimental data had shown that early neurodecompression
is crucial for regeneration of nerve tissue21 .
            Our results of isolated anterior decompression and
instrumented fusion with TSM-Bone graft composite is com-
parable to results of Dunn11 et al, Kostuik12 et al, Kaneda et
al 13 , Zielke et al10(table 7). Complication  are minimal(table
6). Average loss of correction at final follow up was 3o which
was acceptable. The Mean correction of K-angle was 140

and no case of progression of neurological deficit was com-
parable  to these studies.

Table 8: Comparision to various studies
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1 YEAR

Anterior surgery achieves more complete and reliable
decompression with interbody strut graft fusion along
the lines of axial loading which is so very important in
the biomechanics of the spinal functioning in this region.
Anterior surgery had better advantage of canal clear-
ance than posterior pedicle screws and plates system.
For early rehabilitation program aimed at shorter hospi-
talization and with intention to return the patient to full
time work, it is necessary to have stiff anterior construct
with TSM bone grafting and implants. Edelker22 et al
showed that two motion segment stabilization with pedicle
screws and VSP plates along with anterior bone graft-
ing addresses effectively the anterior and middle col-
umns.

CONCLUSION
Goals of the surgery of unstable burst fracture

of the D.L. spine should be decompression of spinal ca-
nal, restoration of spinal alignment & stability and to speed
the rehabilitation process. Decompression of the entire
anterior aspect of thecal sac was achieved under direct
vision. TSM-Bone graft composite provides stable bio-
mechanical support to deficient anterior column in burst
fractures and  allows early rehabilitation & mobilization.
Neural recovery may occur after anterior decompres-
sion, stabilization and fusion with TSM-Bone graft com-
posite in dorsolumbar burst fractures with incomplete
cord injury.
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INTRODUCTION
Spinal epidural abscess in children is rare and

pathophysiologic process distinct from abscesses in
adults1. Diagnosis may be delayed and rapid progres-
sion of abscess may lead to irreversible neurologic
damage and high mortality.

There are no reported cases of primary
extensive epidural abscess involving whole spine in
children. We report a case of an extensive epidural
abscess extending from C1 to S1 with multiple soft tis-
sue abscesses. Consent was obtained from his parents
for the publication of this report.

CASE REPORT
A seven-year-old boy presented with high-grade

fever with chills for 15 days duration, neck pain and
inability to walk for the last 5 days due to severe pain in
the neck, back and hip. There was no history of bowel or
bladder incontinence. He had no history of pulmonary
tuberculosis or other infections in the past. On presenta-
tion he was febrile (100ÚF), had torticollis to the left side,
fullness over lower back and tenderness over cervical
and lumbar spine. His neurological examination revealed
no deficits. He had dental caries of upper molars. 

Laboratory examination revealed hemoglobin of
10.4 g/dL(grams/ deciliter), white cell count of 25,800 /
µL( microlitre), Erythrocyte sedimentation rate of 39
mm(millimeter) at 1 hour and C-reactive protein of 169
mg/L(milligram per liter). Differential counts were
neutrophils 74 %, lymphocytes 18 %, and monocytes
6%. His liver function test and renal function tests were
normal, HIV serology was negative. MRI scan revealed
posterior extradural abscess in spinal canal extending
form C1 – S1 with maximum thickness of 8mm pushing
the cord anteriorly (Fig 1 and Fig 2), altered marrow
signal intensities in L3 body with lytic area in spinous
process with adjacent right posterior para spinal soft
tissues extending paravertebrally. Soft tissue abscesses
in temporal muscle, right subscapularis muscle, left
presacral region involving left pyriformis muscle and in
left gluteus maximus muscle.

Figure 1 : MRI of the Cervico-dorsal spine – Saggital T2
weighted image showing hyperintense collection
posterior to the cord occupying approximately 50% of
the canal.

Figure 2 : MRI of the Dorso-lumbar spine – Saggital T2
weighted image showing hyperintense collection
posterior to the cord occupying almost 50% of the
canal.
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Abscess drainage was done from thoracic (T6 and T7
laminotomy) and lumbar spine. In the lumbar spine the
pus was pouring out once the incision was made over the
dorsolumbar fascia (Fig 3). The pus had dissected out the
interlaminar space. Hence no laminectomy was done in
the lumbar spine.
 On the third post-operative day he was again taken up
for a re-look debridement and drainage of cervical and
gluteal abscess. Staphylococcus aureus was cultured
from the pus and was started on appropriate antibiotics.
TB PCR was positive for Mycobacterium tuberculosis
bacteria so he was started on anti-tubercular therapy. He
improved clinically and was mobilized after applying a
CTLSO brace. CRP level decreased to 74 mg/L on 3rd
post-operative day and to 5 mg/L on 9th post-operative
day. His initial and repeat blood cultures were negative.
His serum quantitative total IgG, IgA, IgM and IgE
concentrations were performed and found to be normal. 
Nitro blue Tetrazolium slide test was done as screening
test for chronic granulomatous diseases which was
normal.
 
DISCUSSION
  Spinal epidural abscess is an uncommon
infectious disease in both children and adults1.  Left
untreated, it results in catastrophic and irreversible
neurological damage. First mentioned by Morgagni in
1761,this condition was not clearly defined as a clinical
entity until 1820 by Bergamaschi. In the early 1970, the
incidence ranged from 0.2 to 1.3 per 1000 hospital
admissions per year2.  Peak incidence is in sixth and
seventh decades of life.
Predisposing factors include - Compromised immunity
(Diabetes mellitus, intravenous drug abuse, chronic
renal failure and systemic immunodeficiency, long term
steroid use, Malignancy, Pregnancy, Alcoholism,
Cirrhosis), Disruption of spinal canal (Degenerative

disease, Trauma, surgery / instrumentation,
Chemonucleosis and central neuraxial block). Local
predisposing factors include spine trauma, spinal surgery,
and extrathecal injection or catheter placement into the
vertebral canal.
Staphylococcus aureus is the most common infectious
agent. The source of infection is respiratory tract,
urinary tract, venous (drug abusers / indwelling vascular
catheters). Whereas in about 20% of patients, no pre-
disposing conditions can be identified.
Heusner provided a description of the four stages of
spinal epidural abscess:
Stage 1 - severe back pain, fever, local tenderness in the
area of the spinal column
Stage 2 -signs of spinal irritation and neck stiffness
Stage 3 - weakness of the voluntary musculature, fecal
or urinary incontinence, with or without sensory deficit
Stage 4 - complete paralysis.

Clinically patient presents with high-grade fever with neck
and backache with rapid progression. Motor or sensory
deficits along with bladder or bowel disturbance may be
seen.
Laboratory evaluation shows an elevated WBC, ESR
and CRP. MRI scan should be done early to confirm
diagnosis and to know the extent of abscess3,4  . On T2-
weighted images, the hyperintense signal of the epidural
mass can be differentiated from the non-enhancing
thecal sac and neural elements. When vertebral
osteomyelitis is present, gd-MRI also provides excellent
imaging of the infected bone with a sensitivity of 96%
and specificity of 92%.

Differential diagnosis includes other infections in and
around spinal column, degenerative disease of disc and
vertebra, primary or secondary tumours, vascular and
neurological disease, and meningitis. It can also mimic
sciatica secondary to disc herniation and transverse
myelitis in an HIV positive patient.

Our patient was a seven-year-old boy who presented
with high-grade fever and torticollis and inability to walk.
He had developed this over the past one week. There
were no predisposing factors and no previous illnesses.
His MRI scan showed epidural abscess extending to the
whole spinal canal with multiple soft tissue abscesses.
His laboratory tests showed elevated WBC counts. His
symptoms rapidly resolved after surgical decompression
and with intravenous antibiotics ( Fig 4) .

We evaluated him for any immune deficiency diseases
and granulomatous diseases, as we could not find any

Figure 3 : Intra-operative picture showing pus coming
out immediately upon opening the dorsolumbar fascia at
the lumbar level
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predisposing factors, which were negative.

CONCLUSION
Spinal epidural abscess though rare in children

is a very serious and potentially fatal disease. A high
index of suspicion and low threshold for an early MRI
scan, even in the absence of predisposing factors, is
necessary for early diagnosis and treatment. Early
surgical drainage provides rapid symptomatic relief and
a short hospital stay.

Figure 4 : 1 year post surgery, patient is pain-free and
has near normal flexion of the spine.
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ABSTRACT:
INTRODUCTION : SNRB was first described by Macnab in 1971 for diagnostic purposes.
Further studies showed therapeutic uses, for patients in whom non operative treatment of
intractable sciatica has been chosen. Recently however epidural steroid injections are most
commonly performed. However, the usually dorsally or caudally introduced epidural steroids
are mainly distributed in the dorsal epidural space, although the primary goal is to reach the
dural disk interface. The transforaminal application performed with SNRB should be more
accurate in this regard.
AIM: Evaluation of Selective Nerve Root Block in the treatment of discogenic lumbar
radiculopathy.
MATERIALS AND METHODS: Prospective study done in Sri Ramachandra Medical
College involving 72 patients between April 2011 and October 2013. Of these, 46 of them had
IVDP, and 26 had Lumbar canal stenosis. Of the IVDP group, 22 had disc bulge, 17 had disc
protrusion and 7 had disc extrusion.
RESULTS: Only 5% of disc bulge , 18% of disc protrusion and 29% of disc extrusion patients
required second blocks. And only one person who belonged to the disc extrusion group required
surgical intervention.
DISCUSSION : SNRB is a valuable tool for the treatment of lumbar radicuopathy secondary
to lumbar disc herniation. Results are ideal in cases of disc bulge and and disc protrusion, but
less favourable in cases of disc extrusion.

INTRODUCTION
The term lower back usually refers to lumbar

region of the spine, which extends from L1 vertebra to
the S1 vertebra. Lumbar spine offers function like move-
ment, and protection of vital structures such as the spinal
cord and the spinal nerves. Low back pain is a common,
benign, self limiting disease that affects almost all persons
with a lifetime prevalence of upto 84% . In contrast, sci-
atica affects only 40% of all persons in the western indus-
trialized countries. On the basis of recent concepts of pain
generation in sciatica, it is assumed that it is not the me-
chanical compression alone, but rather a concomitant
chemical irritation of the nerve root caused by the disc
material that is the decisive factor for the development of
severe sciatica. Therefore, local application of corticos-
teroids in the area of the compressed and inflamed nerve
root appears to be a reasonable treatment option.

Selective nerve root blocks (SNRB) were de-
scribed by Macnab in 1971 as a diagnostic test for the

examination of patients with negative imaging study find-
ings and with positive clinical findings of nerve root irrita-
tion. For therapeutic purposes, in cases in which non-op-
erative treatment of intractable sciatica has been chosen,
epidural steroid injections are most commonly performed.
However, the usually dorsally or caudally introduced epi-
dural steroids are mainly distributed in the dorsal epidural
space, although the primary goal is to reach the dural disc
interface. The transforaminal application performed with
SNRB should be more accurate in this regard. Moreover,
the amount of corticosteroid and local anaesthetic can be
reduced compared to the amount of these agents admin-
istered with the epidural steroid. Fluoroscopy guided thera-
peutic SNRB is therefore a good procedure for non-op-
erative therapy of intractable sciatica.

PURPOSE
Evaluation of Selective Nerve Root Block in the
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treatment of discogenic lumbar radiculopathy.

MATERIALS AND METHODS
• Study was done in Sri Ramachandra Medical Centre.
• Done between April 2011- October 2013.
• This is a prospective study.
• A total of 46patients  who were diagnosed to have
Inter Vertebral disc prolapse after radiological evalua-
tion were included in our study.
• Disc Bulge- 22 patients (12 females, 10 males).
• Disc protrusion- 17 patients (10 females and 7 males).
• Disc extrusion- 7 patients (4 males, 3 females).

CLINICAL STUDY

Disc Extrusion 15%

Disc Bulge 48%

Disc Protrusion 37%

INCLUSION CRITERIA:
• Patients over the age of 21.
• Lumbar radicular pain with disc herniation (disc bulge,
disc protrusion or disc extrusion) with no neurological
deficit.
• All patients should have completed their course of non-
operative management of six weeks.

EXCLUSION CRITERIA:
• Pediatric age group.
• Cauda Equina Syndrome.
• Neurological deficit.
• Infective causes.
• Acute trauma.
• Hypersensitivity of patient to the drug used.
• Lack of radiologically detectable abnormality.
• Lack of substantial radicular pain as the presenting
symptom.
• Patients will be excluded from the study if he/she goes
in for surgery midway through the study.

• Patients who have already undergone surgery on their
lumbar spine.

The indication and determination of the thera-
peutic SNRB level was established by the spine surgeon
after all the diagnostic test results had been obtained
and after a detailed discussion with the patient.

During the discussion, all queries by the patients
are answered and if the patient is still willing to pursue the
proposed line of treatment and shows willingness to be in-
cluded in our study, a written consent is obtained from the
patient and his/ her attenders. An ethical committee clear-
ance to proceed with the study has also been obtained.

TECHNIQUE

 •POSITION : Patient is placed in the floppy lateral po-
sition with the painful side upwards or prone position
with C-arm in 45 degree rotation.
Confirmation of proper positioning of the subject is done
by taking a C-arm shot which shows the characteristic
“Scotty dog” appearance.

Figure 7 : Illustrating the floppy lateral position with C-
arm position

Figure 8: Ilustrating the Floppy lateral positioning
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Figure 9: Foot End view of floppy lateral position with
C-arm positioning

Figure 10:  C-arm image after placing the subject in
Floppy Lateral position.

ANESTHESIA:
• 1% xylocaine is infiltrated 10cm lateral to the midline
and just above the level of the transverse process of the
appropriate vertebra.

PROCEDURE:
L1-L4 NERVE ROOTS:
Ø 22 gauge x 4.75 inch spinal needle with a short bevel
is to be placed under C-arm guidance.
Ø The C- arm is rotated until the ventral aspect of the
superior articulating process is midway between the an-
terior and the posterior aspects of the ventral body of
the superior end plate.
Ø The superior end plates of this vertebral body should
appear superimposed at fluoroscopy. The vertebral body
serves to limit the depth of the of needle penetration.

The nerve root normally passesa few millimetres infe-
rior to the pedicle (eye of the “Scotty dog”) and 1 to 2
cm superficial to the vertebral body.

Figure 11: Needle placement after ensuring proper pa-
tient positioning.

Ø The dye used is an Iodine based dye (200mg Iodine
per milli litre).

Figure 12:  Nerve Root identification and steroid admin-
istration after contrast material takes effect.

L5 NERVE ROOT:
Ø Often, the area in which the needle has to be passed
is a tiangular window (“safe triangle”) which is formed
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by the inferior margin of the transverse process of L5,
the superior articulating process of S1, and the iliac crest.

Figure 13: Diagrammatic representation of “Safe tri-
angle” for injection

Ø If one is unable to achieve a position that places the
superior articular facet at the midpoint of the vertebral
body , it signifies that the best possible angle that allows
visualization of the upside-down triangle has been ob-
tained.
Ø In this case, needle insertion is performed from a
medial to lateral direction to pass medial to the iliac crest
with the tip of the needle projecting inferior to the pedicle.
S1 NERVE ROOT:
The C-arm can remain in the straight AP projection or
at most, a 5-10 degree ipsilateral lateral angulation.
Ø The S1 sacral foramen is seen as a round lucency in
the upper sacrum.
Ø There is no depth indicator for sacral needle place-
ment.
Ø Therefore, one must be careful not to pass through
the foramen into the pelvis, and so it is important to
monitor the needle trajectory in the AP and lateral views
for S1 injections.
Ø It should be noted that for S1 nerve blocks the needle
is placed parallel to the nerve sheath. Therefore, there
is often epidural spread of the injectate and thus this
procedure is identical to an S1 transforaminal epidural
injection.

Ø After confirming the correct placement of the spinal
needle with the help of contrast, a soultion of 1ml of
0.5% sensorcaine with 1 ml of Triamcinolone Acetonide
(Inj. Kenocort) is injected.
Ø While injecting, the patient is asked about the similar
radicular pain which they get because of nerve root com-
pression.
Ø Patient is observed for the next 2 hours for any weak-
ness or any side effects of the injection.

Figure 14: Illustrating the location of administering the
block

POST- INJECTION PROTOCOL:
Ø The patient is discharged into the care of a respon-
sible person.
Ø The patient is asked not to drive or perform any other
tasks that require quick reaction time for the remainder
of the day, specially if sedation is administered.
Ø A 2-3 day non-renewable prescription for a narcotic
pain reliever and/ or a muscle relaxant is given to the
patient.
Ø Adhesive bandages maybe applied to the patient’s
back, which should remain dry for atleast 24 hours, fol-
lowing which it can be removed.
Ø Patients are instructed to continue to take their pre-
scription medication , although pain medication maybe
tapered as indicated.
Ø A discharge sheet should be given to the patient.
Ø The patient is allowed to choose to receive as many
as 4 injections at any time within the follow up period.
Ø  The injection therapy is considered to be failed if the
patient opted for operative treatment.
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IMAGE ANALYSIS AND MONITORING OF EF-
FECTIVENESS:
 Post-operatively the VAS score is evaluated again and
compared with the pre-op VAS score.
• Pre-op disability is ascertained using the Oswestry dis-
ability index is also compared post-operatively.
• Patient is followed up at 3 weeks, 6 weeks, 3 months,
6 months, 9 months and 1 year interval, and ODI and
VAS score outcomes are compared with previous visits.
SCORING SYSTEMS:
VISUAL ANALOGUE SCORE:

        3 wks   6 wks    3 mnths   6 mnths  9 mnths
1 yr
 Back

 Leg

The VAS score is given a scoring system graded on a
scale ranging from 1 to 10. The patient is given the scor-
ing sheet with a scale graded upon it. The grading on the
extreme left of the scale has a value of 0 and signifies
that the patient is pain free. The grading on the extreme
right of the scale has a value of 10 and denotes the pa-
tient being in distressing/ debilitating pain.

OSWESTRY DISABILITY INDEX
1) PAIN INTENSITY:
§ I can tolerate the pain without having to use pain kill-
ers.
§ The pain is bad but I can manage without taking pain
killers
§ Pain killers give complete relief from pain.
§Pain killers give moderate relief from pain.
§ Pain killers give very little relief from pain
§ Pain killers have no effect on pain and I don’t use
them.
2) PERSONAL CARE ( E.g., Washing, Dressing):
§I can look after myself normally without causing extra
pain.
§I can look after myself normally but it causes extra
pain.
§It is painful to take care of myself, and I am slow and
careful.
§I need help, but I am able to manage most of my per-
sonal care.
§I need help everyday in most aspects of my care.
§I do not get dressed, I wash with difficulty, and I stay in
bed.
3) LIFTING:
§I can lift heavy weights without increased pain.

§I can lift heavy weights, but it causes increased pain.
§ Pain prevents me from lifting heavy weights off the
floor, but I can manage if the weights are conveniently
positioned ( eg: on a table).
§ Pain prevents me from lifting heavy weights, but I can
manage light to medium weights if they are conveniently
positioned.
§ I can lift only very light weights.
§ I cannot lift or carry anything at all.

4) WALKING:
§ Pain does not prevent me from walking any distance.
§ Pain prevents me from walking more than 1 mile. (1
mile = 1.6 km)
§ Pain prevents me from walking more than 1/2 mile.
§ Pain prevents me from walking more than 1/4th mile.
§ I can walk only with crutches or a cane.
§ I am in bed most of the time and have to crawl to the
toilet.

5) SITTING:
§ I can sit in any chair as long as I like.
§ I can only sit in my favorite chair as long as like.
§ Pain prevents me from sitting for more than one hour.
§ Pain prevents me from sitting for more than ½ hour.
§ Pain prevents me from sitting for more than 10 min-
utes.
§ Pain prevents me from sitting at all.

6) STANDING:
§ I can stand as long as I want without increased pain.
§ I can stand as long as I want, but it increases my pain.
§ Pain prevents me from standing for more than one
hour.
§ Pain prevents me from standing for more than half an
hour.
§ Pain prevents me from standing for more than 10 min-
utes.
§ Pain prevents me from standing at all.

7) SLEEPING:
§ Pain does not prevent me from sleeping well.
§ I can sleep well only by using pain medication.
§ Even when I take medication, I sleep less than 6 hours.
§ Even when I take medication, I sleep less than 4 hours.
§ Even when I take medication, I sleep less than 2 hours.
§ Pain prevents me from sleeping at all.

8) SOCIAL LIFE:
§ My social life is normal and does not increase my pain.
§ My social life is normal, but it increases my level of
pain.
§ Pain prevents me from participating in more
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energetic activities. (Eg: sports, dancing).
§ Pain prevents me from going out very often.
§ Pain has restricted my social life to my home.
§ I have hardly any social life because of my pain.

9) TRAVELLING:
§ I can travel anywhere without increased pain.
§ I can travel anywhere, but it increases my pain.
§ My pain restricts my travel over 2 hours.
§ My pain restricts my travel over 1 hour.
§ My pain restricts my travel to short necessary journeys
under ½ hour.
§ My pain prevents all travel except for visits to the phy-
sician/ therapist or hospital.

10) CHANGING DEGREE OF PAIN:
§ My pain is rapidly getting better.
§ My pain fluctuates but is over all definitely getting bet-
ter.
§ My pain seems to be getting better but improvement is
slow at present.
§ My pain is neither getting better nor worse.
§ My pain is gradually worsening.
§ My pain is rapidly worsening.

SCORING:
A = 0
B = 1
C = 2
D = 3
E = 4
F = 5

Total score can range from 0 ( highest level of function)
to 50 ( lowest level of function). If a patient does not
respond to every section, clinician’s can calculate a “
percentage of disability” on the basis of the total points.
Fairbanks and colleagues who originated the index cal-
culate “percentage of disability” as follows:
0% to 20% — Minimal disability.
20% to 40% — Moderate disability.
40% to 60% — Severe disability.
60% to 80% — Crippled.
80% to 100% — Bed bound ( or exaggerated symptoms).

RESULTS
• 46 cases of IVDP were studied.
• DISC BULGE: Of the 22 patients followed up in the
study period of 1 year. Only 1 of them required a second
block. None of them required surgery.
• DISC PROTRUSION: Of the 17 patients studied, 3 of
them required a second block.
• DISC EXTRUSION: Of the 7 patients studied, 4 of

them did well following one block and 2 of them required
second block. One patient underwent surgical decom-
pression.

DISCUSSION
Ø In 1997, a prospective study by Weiner and
Fraser investigated the success of selective nerve root
block in 30 patients with foraminal and extra-foraminal
disc herniation. They concluded that in total, 22 of 28
patients (79%) had a substantial and permanent pain
reduction during a 1- 10 year follow up ( Average Fol-
low- Up: 3.4  years).

Ø In our study, disc herniations were included as
study groups, and we found that from our over all group
of 46 patients, all our patients had immediate relief fol-
lowing the first block (to varying degrees), and 40 pa-
tients (87%) had a substantial pain reduction throughout
the 1 year period that they were followed up. The re-
sults are comparable but in their study there is no men-
tion of the breakup of the time intervals for follow-up, so
we have to follow up with our patients to confirm whether
the pain scores go down or not.

Ø In 2001, Martin Narozny and Marco Zantti et.
Al studied the effectiveness of nerve root injections in
30 patients and found that 60% of them had permanent
resolution of pain and successfully avoided surgery over
an average of 16 month follow up period.  3.3% of them
required a repeat injection. 36.7% of their subjects landed
up with surgery over an average of 16 months.

Ø  In our 1 year follow-up study, we found that, of
the 46 patients followed up for a period of 1 year, 2%
patients landed in surgery, during the course of our fol-
low up. She was diagnosed to have lumbar disc extru-
sion and opted for surgery 3 weeks following the first
nerve root injection although the option of subsequent
nerve root injections (upto 4) were offered to her. Our
results on comparison were found to be better as 12
years on, the technique of delivering the nerve root block
is becoming more precise.

Ø Viton. JM et. Al in 1998 described the effect of
nerve root injections in 40 patients in a short term as-
sessment and found that upto 90% of them had substan-
tial reduction in VAS scores following the nerve root
injection and found that the effect lasted for the entire
duration of the study (3 months) in 85% of them.

Ø In comparison, follow up of our study groups at
3 months found that of the 46 patients followed up, 87%
of our patients had substantial reduction of VAS scores
while 6 of them (12%) required second blocks and 1 of
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them required surgery. The average VAS scores at 3
month follow up of the IVDP group dropped from 4
(pre- injection) to 1.49.

Ø According to Hui CWF et, al 20 in 2005 who
studied 31 patients found a decrease in the  Oswestry
Disability Index (ODI) from 46.20% to 25.83% and a
decrease in the VAS score from 5.67- 3.00% .

Ø In comparison, in our study of 46 patients with
disc herniation followed up for a period of 1 year, the
average VAS score (pre-injection) which was 4.06
showed a substantial drop to 2.28 at 1 year follow up.
And the ODI score decreased from 48% to 38%. Of
these 46 patients, 6 patients required a second block
while 1 of them who was diagnosed to have disc extru-
sion went in for surgery.

CONCLUSION
Ø Selective nerve root block are effective and less
invasive intervention, and serve as an adjunct to non
operative treatment.
Ø Local steroid injection gives a short term relief
and not a long term effect because of the benign natural
history of the disease.
Ø The block is more accurate and less amount of
corticosteroid is required as compared to conventional
epidural steroid injection.
Ø The blocks gives the best result in disc bugle
cases, followed by favorable results in disc extrusion
also. But the results are not so favorable in patients with

disc extrusion.
Ø The results are better in our study as compared
from other western/ European studies and they maybe
because of high pain threshold for our Indian patients, as
most of the patients are from rural areas and engaged
more strenuous activities.
Ø The only drawback of our study is that it’s only
a 1 year follow up. We need to have a longer follow up
to comment upon the long term efficacy of steroid injec-
tion.
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ABSTRACT
Study Design : Retrospective review of case records
Objective: To study the clinical, functional and radiological results of posterior short segment
fixation including the fractured vertebra (PFV) for unstable thoracolumbar injuries of Load
Sharing Classification (LSC) e”7 at a minimum of 2 years.
Background: Traditional short-segment fixation of unstable thoracolumbar injuries can be
associated with progressive kyphosis and implant failure. LSC recommends supplemental ante-
rior reconstruction for fractures of score e” 7. Posterior fixation including the fractured verte-
bra (PFV) has biomechanical advantages over conventional short segment fixation. However
its superiority in severe thoraco-lumbar injuries that would require anterior fixation (LSC e” 7)
has not been studied.
Methods: 32 patients with an unstable burst fracture of LSC e”7 treated with PFV were
studied. Demographic data, injury details, surgical parameters, segmental kyphosis angle, ver-
tebral wedge angle, percentage loss of anterior and posterior vertebral height, treatment-re-
lated complications and functional outcomes were analysed.
Results: None of the patients had post-operative implant failure at the final follow-up. The
mean pre-operative kyphosis angle was 22.9±7.6°. This improved significantly to 9.2±6.6°
after surgery (p=0.000). There was a loss of mean 2.4° (mean kyphosis angle of 11.6±6.3°) at
the final follow-up. The mean pre-operative wedge angle was 23.0±8.1°. This was corrected to
9.7±6.2°(p=0.000). There was a loss of kyphosis (mean 1.2°) in the follow up period. The mean
anterior vertebral height and posterior vertebral height also showed significant improvements
post-operatively, which were maintained at the final follow-up. The mean ODI score and VAS
score at the end of two years was 17.5% and 1.6 respectively.
Conclusion: Reduction of unstable thoracolumbar injuries even of LSC e”7 can be achieved
and maintained with use of short-segment pedicle screw fixation including the fractured verte-
bra, avoiding the need for anterior reconstruction. In the current era of evolving concepts of
fracture fixation, the relevance of load sharing classification in the management of unstable
burst fractures is questionable.

Introduction
Management of unstable thoracolumbar burst fractures
traditionally involves posterior pedicle screw fixation, with
pedicle screws at the levels immediately adjacent to the
fractured vertebral body. However in some fractures,
this method of stabilization can be associated with pro-
gressive loss of fracture reduction and screw breakage
1,2. The biomechanical failures following short segment
posterior fixation has been attributed to the deficient
anterior column3. To prevent implant failure, various ef-
forts to reconstruct the anterior column either by direct

anterior reconstruction4-7 or through a posterior approach
like transpedicular bone grafting, vertebroplasty8, and
augmentation with calcium hydroxy-apatite9 have been
described. McCormack et al proposed a Load Sharing
Classification (LSC) in 1994 to predict unstable thora-
columbar injuries that would require supplemental ante-
rior reconstruction10. They proposed that fractures with
LSC e™7 require anterior reconstruction because pos-
terior short segment fixation alone would result in im-
plant failures. However direct anterior vertebral
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corpectomy and reconstruction in the setting of trauma
can be associated with significant morbidity.
A balance between avoiding anterior surgeries and pre-
venting failure in posterior surgeries can be achieved by:
increasing the number of fixation points along the poste-
rior construct11, using intracorporeal filling tech-
niques8,9,12-14 and using ‘intermediate’ screws at the level
of the fracture15-18. The use of intermediate screw is a
novel technique to increase the fixation strength of a
posterior short segment constructs16. Biomechanical stud-
ies have shown that addition of a screw at the level of
the fracture, in a short segment fixation (Posterior fixa-
tion including Fractured Vertebra-PFV) increases the
stiffness of the construct and protects the anterior col-
umn during loading3,16,17,19.

Previous studies in the literature have shown that the
use of intermediate screws have better outcomes than
patients with short segment posterior fixation alone17,18,20.
But there are no studies that have specifically studied
the effectiveness of short segment posterior fixation with
intermediate screws (PFV) in fractures of LSC e™7.
The present study describes the midterm clinical and
radiological results of 32 patients who underwent PFV
for unstable thoracolumbar injuries of LSC e™7.

MATERIALS AND METHODS
The study was performed in a tertiary spinal care

centre and was approved by the institutional review board
of the hospital. It was a retrospective review of case
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records of all patients with unstable thoracolumbar frac-
tures of LSC e™7, who had completed a minimum fol-
low-up of two years. A total of 277 patients with thora-
columbar fracture had been treated in the institute dur-
ing the study period. Out of these, 32 patients of LSC
e™7 had undergone a posterior short segment fixation
including the fractured vertebra (PFV), with a minimum
follow up of at least 2 years.
The patients’ demographic, clinical and injury details (age,
sex, mode of injury, time to surgery from injury occur-
rence, associated injuries, pre and post-operative neuro-
logical status, peri-operative complications) were stud-
ied (Table 1). All patients had pre-operative radiographs
and CT scan of the thoracolumbar spine. Load sharing
score was calculated based on the scoring system de-
scribed by McCormack et al (Figure 1).

Figure 1: Load-sharing classification. Three factors are ana-
lyzed.  A: Comminution of vertebral body as seen in sagittal
CT: grade 1 = <30%; grade 2 = 30% to 60%; grade 3 = >60%. B:
Apposition of fragments as seen in axial CT: grade 1 = minimal
displacement; grade 2 = e”2 mm displacement of <50% cross
section of the body; grade 3 = e”2 mm displacement of >50%
cross section of the body. C: Amount of kyphosis correction:
grade 1 = correction on lateral radiograph d”3°; grade 2 =
correction of 4° to 9°; grade 3 = correction e”10°. In the case
illustrated above, the score is calculated as follows: a, Commi-
nution of 30 to 60% (score 2), b, separation of fragments greater

than 50% (score 3) and c, more than 9 degrees kyphosis cor-
rection from 34 to 13 degrees (score 3) constituting a total LSC
score of 8

In the radiographs, the following parameters were stud-
ied: segmental kyphosis angle, wedge angle, ante-
rior vertebral height loss and the posterior vertebral
height loss (Fig 2).

Figure 2: In the lateral radiographs, the segmental kyphosis
angle was measured between the proximal end plate of proximal
vertebra and the distal endplate of distal vertebra (yellow line –
2a). The wedge angle was calculated between the proximal and
distal end plates of the fractured vertebra (red line – 2a). The
anterior vertebral height loss is defined as the anterior height
of the fractured vertebral body in comparison to the anterior
height of the intact adjacent vertebra (red line – 2b). The Poste-
rior vertebral height loss is defined as the posterior height of
the fractured vertebral body in comparison to the posterior
height of the intact adjacent vertebra (yellow line – 2b).

The presence of screw breakage, screw pull out,
peri-implant loosening and rod breakage were consid-
ered as criteria for Implant Failure. The significance of
the changes in the radiographic parameters between pre-
operative and post-operative radiographs was statisti-
cally studied using Student’s T-test. The patient’s func-
tional outcome was assessed by Visual Analogue Scale
(VAS) score for pain and Oswestry Disability Index
(ODI) scores.
Surgical procedure:

A standard posterior midline approach was per-
formed and pedicle screws were inserted into the verte-
bra cephalad and caudal to the fracture. Screws were
inserted into the pedicles of the fractured vertebrae (‘in-
termediate’ screws), either free hand or under fluoro-
scopic guidance. The intermediate screw heads were
intentionally left slightly proud to achieve reduction of
kyphosis and also act as a push point. Intermediate
screws were inserted in both the pedicles of the frac-
tured vertebra; however if the pedicle walls were found
to be broken, no screw is inserted into that pedicle. No
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extra effort was taken at achieving complete reduction
of kyphosis or restoring vertebral height by rod over con-
touring, compression or distraction. In fractures with
neurological deficit or if the spinal canal compromise is
greater than 50%, a midline decompression was per-
formed at the level of the pedicles. The degree of ky-
phosis correction and the position of screws were as-
sessed by the post-operative radiographs. In patients with
co-existent fractures at adjacent levels, additional verte-
brae were fixed. All patients were periodically followed
up with clinical and radiological evaluation. Radiographs
were performed at 3, 6, 12 and 24 months.

RESULTS
Patient Demographics and Injury Information

32 patients with a mean follow up of 26.5 months
(range: 24 - 34) were analyzed.  The pre operative clini-
cal data is presented in Table 1. The mean age of the
patients was 39.8 (range: 16-52) years. The male – fe-
male ratio was 25:7. The mean time to operate from the
time of injury was 2.65 days. 71.8% of patients were
operated within 48 hours after the injury and all the pa-
tients were operated within a week.
Injury Details:
Among the vertebral fractures, L1 was the most com-
mon affected vertebra (n=12), followed by L2 (n=8 frac-
tures), T12 (n=6 fractures) L3 (n=5 fractures) and T11
(n=1 fracture). Thirteen patients had normal neurology
(American Spinal Injury Association –ASIA E), 16 had
incomplete deficits (ASIA B,C,D) and three had com-
plete deficit (ASIA A). All the fractures had a load shar-
ing score e” 7. 23 patients had a score of 7, 8 patients
had a score 8 and one patient had a score of 9.  Fall
from height was the most common injury mechanism
(n=23) and rest of the injuries occurred in a road traffic
accident.

Surgery Details:
Posterior instrumented stabilisation was per-

formed in 13 patients (all ASIA E) and midline decom-
pression with stabilisation was performed in 19 patients
with neurological deficit. In 28 patients, only a three level
fixation has been used (one screw each at one level
above, below and at the fracture level). In 4 patients,
four levels were fixed due to co-existent fractures at
adjacent levels. The mean operating time was 112 ± 36
minutes, the mean blood loss was 264 ± 95 ml and the
mean duration of hospitalisation was 5.1 ± 2.6 days.
Patients with complete neurological deficit (n=3) did not
show any neurological recovery. All three ASIA B pa-
tients improved to ASIA C. Five ASIA C patients im-
proved to ASIA E. The remaining 5 ASIA C patients
improved to ASIA D. All three ASIA D patients improved

to ASIA E. None of the patients had any post-operative
implant failure at the final follow-up. All patients received
only posterior surgery and anterior decompression sur-
gery was not performed in any of the patients.

Radiographic Evaluation:
The mean pre-operative kyphosis angle was 22.9

± 7.6 degrees. This improved significantly to 9.2 ± 6.6
degrees in the immediate post-operative period (p=0.000).
There was a loss of mean 2.4 degrees (mean angle of
11.6 ± 6.3 degrees) at the final follow-up (Fig 3).

Figure 3: a, Mean Kyphosis angle and b, wedge angles be-
fore and after surgery (6,12,24 months)

The mean pre-operative wedge angle was 23.0 ± 8.1
degrees. This was corrected to 9.7 ± 6.2 degrees (sig-
nificant, p=0.000) in the immediate post-operative pe-
riod. There was a loss of kyphosis (mean 1.2 degrees)
in the follow up period resulting in a mean wedge angle
of 10.9 ± 5.6 degrees. The mean anterior vertebral height
was 13.8 ± 4.2 mm as compared to 27.4 ± 3.3 mm in the
immediate adjacent normal vertebra. This improved to
21.6 ± 4.9 mm in the immediate post-operative period
(p=0.000). At the final follow-up, the mean anterior ver-
tebral height was 21.1 ± 4.6 mm indicating no significant
height loss during the follow-up period. The mean poste-
rior vertebral height was 25.7 ± 4.4 mm as compared to
29.5 ± 3.2 mm of normal adjacent vertebra. After sur-
gery, the mean height improved to 28.1 ± 2.9 mm. This
was significant (p=0.001). This height restoration was
maintained till the final follow-up (28.1 ± 2.6 mm)
(p=0.729) (Fig 4).

Figure 4: the mean anterior (a) and posterior (b) vertebral
height loss as compared to normal vertebra. The height
restoartion in the immediate and final follow-up is noted.
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At final follow-up, the average VAS score for back pain
was 1.6 ± 0.9 (range, 1–4).  The mean ODI score at
final follow up was 17.5% (range from 11 to 22.8%).

DISCUSSION
Short segment posterior stabilisation of the in-

jured vertebral motion segments is one of the standard
methods of stabilization for unstable thoracolumbar inju-
ries. The advantages include the familiarity and simplic-
ity of the approach and lesser complications as com-
pared to anterior surgeries1,2,21,22. But this technique has
been criticised because of risks of implant failure and
progression of symptomatic kyphosis1,2. This was attrib-
uted mainly due to the defective anterior weight bearing
column of the spine.
The LSC was developed by McCormack et al to iden-
tify fractures that will need supplemental anterior re-
construction. They retrospectively analysed 28 patients
who had been operated for thoracolumbar injuries with
Steffee plates. After a mean follow-up of 3 years, they
observed implant failures in 10 patients. They identified
three important factors in predicting posterior fixation
failure and each factor was scored on a point system
from 1 to 3, with a higher number indicating increased
severity. They observed that anterior vertebral recon-
struction is essential in patients with a score LSC e” 7 to
prevent implant failure. The classification has been vali-
dated through biomechanical studies and has been re-
ported to have a fair inter-observer reliability23.

Why posterior short segment fixation fails?
The anterior and middle column carry about 80-

90% of the load and the posterior column carries the
rest of 10-20% in the normal upright position. When burst
fracture occurs, anterior column is compressed into a
wedge by vertical violence and the posterior vertebral
wall (middle column) is broken and retropulsed into ca-
nal. Thus, the load sharing balance of the three columns
is disrupted as both anterior and middle column are in-
volved. Following a posterior short segment stabilisation,
most of the load now will be distributed on the pedicle
fixation system and the posterior column, thus leading to
implant failure.

Studies based on LSC
Wang et al. created a bovine L1 burst fracture

model by axial compressive impact with different en-
ergy and showed significant positive correlation between
load sharing score and spinal instability24. Dai et al23 and
Elzinga et al25 through independent studies have shown
high levels of agreement when the LSC was used to
assess thoracolumbar burst fractures. Parker et al. stud-
ied 46 thoracolumbar and concluded that the LSC was

the most successful way to predict successful short-seg-
ment thoracolumbar spinal fracture repair26. Aligizakis
et al. concluded that LSC could predict the functional
outcome in conservatively treated patients and the au-
thors suggested patients with a score of 6 or less might
be suited for conservative therapy27. However, some
authors have disagreed with the LSC28. Scholl et al. re-
viewed 16 patients treated with short-segment posterior
instrumentation and fusion, and 7 patients among them
developed implant failure. The authors concluded that
the LSC was not predictive of posterior instrumentation
failure28.

Disadvantages of LSC
It has been almost 20 years since the classifica-

tion was first published in 1994 and since then, it has
been cited in 522 articles. However the article has sev-
eral pitfalls including that it is a retrospective study of
only 28 patients, injuries of all severity including fracture
dislocations have been included, and older generation
Steffe plates and screws were the implants used to sta-
bilize the fractures.

With significant improvements in spinal
stabilisation systems, there have been various modifica-
tions in the surgical concepts and approach regarding
spinal trauma care. Anterior approach and vertebral body
reconstruction can be potentially morbid surgeries in a
patient with spinal fracture, and hence various modifica-
tions to posterior stabilisation have been made to im-
prove stiffness of the construct and reconstruct the an-
terior column. This includes transpedicular morselized
intra-corporeal bone grafting, vertebroplasty and
kyphoplasty with Hydroxyapatite or calcium phos-
phate8,9,11-14. Other biomechanical measures to improve
the strength of the construct include the addition of cross-
links, the use of a supplemental hook ûxation at the lev-
els of the screws and the addition of an ‘intermediate’
screw15,17,18,20. The concept of an ‘intermediate’ screw
to increase the stiffness of a short segment construct
was first proposed by Dick et al.

In an animal cadaveric burst fracture model,
Anekstein et al concluded that addition of intermediate
screws signiûcantly increased the strength of a short
segment pedicular ûxation15. In a human cadaveric study,
Mahar et al showed that axial torsion stability improved
by 2-fold with intermediate screws, especially in ûexion-
extension and lateral bending18. Biomechanically the ‘in-
termediate’ screws can function as a push point with an
anterior vector, creating a ‘lordorizing’ force that addi-
tionally corrects the kyphosis. The three-point ûxation
afforded decreases the cantilever effects that cause
kyphosis.

There have been prior clinical studies using the
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PFV technique for stabilization of thoracolumbar burst
fractures. In a prospective randomized study by Farrokhi
et al20, 80 patients with thoracolumbar fractures treated
with posterior pedicular fixation were randomized into
two groups receiving either the short segment fixation
only (bridging group), or including the fracture level (in-
cluding group). There was a high rate of instrumentation
failure in the ‘‘bridging’’ group. They concluded that in-
termediate screws offer a better kyphosis correction,
fewer instrument failures and a comparable clinical out-
come. In a study conducted by Guven et al., the authors
observed that fracture level fixation had lowered the rates
of correction failure and are useful to achieve and main-
tain kyphosis correction17.

Though the biomechanical advantages provided
by intermediate screws have been proved in clinical stud-
ies, its role in the management of burst fractures of LSC
e™7 has not been studied previously. The present study
clearly indicates that even in fractures with severe ver-
tebral comminution and kyphosis, the use of intermedi-
ate screws provides good clinical and radiological out-
comes (Fig 5).

Figure 5: 32 year old male with load sharing score of 8. (a-c)
The lateral radiograph and sagittal, axial CT images show burst
fracture of T 12 vertebra with significant retropulsion of frac-
ture fragments. (d) The fracture has been treated by PFV tech-
nique. (e) The kyphosis angle of 28 degrees has been cor-
rected to 2 degrees which is maintained as 6 degrees in the
final follow-up.

The technique obviates the need for vertebral
body augmentation techniques and anterior vertebral re-
construction. In the present study, the mean pre-opera-
tive kyphotic angle was 22.9 degrees. This improved to
mean 9.2 degrees in the immediate post-operative pe-
riod (59.8% correction of kyphosis). The average of 11.6o

of kyphosis correction achieved after fracture healing
assumes importance considering that all these fractures
had a high pre-operative load sharing score (e™7). The
mean pre-operative wedge angle was 23.1 degrees. This
improved to 9.7 degrees in the immediate post-operative
period. There was a loss of kyphosis in the follow up
period resulting in a mean wedge angle of 10.9°. The
parallel changes in mean kyphotic angle and the wedge
angle indicate that majority of kyphosis correction oc-
curs at the fractured vertebral body itself (Fig 6).

Figure 6: 26 year old male with load sharing score of 8. (a) The
lateral radiograph shows burst fracture of L1 vertebra with sig-
nificant wedging of 31 degrees. (b) The fracture has been treated
by PFV technique. (c) The wedge angle has been corrected to 6
degrees which is maintained as 8 degrees in the final follow-up.

Proponents of anterior surgery in thoracolumbar frac-
tures cite the ability for complete kyphosis correction
and direct spinal cord decompression as important ad-
vantages. In the present study, indirect reduction and
stabilisation with PVF resulted in mean kyphosis of 11
degrees at the final follow up. It has been well docu-
mented in many studies that there is no direct correla-
tion between the amount of kyphosis and clinical symp-
toms and functional outcome2,3,29,30. The patients’ in the
present study had a good functional outcome indicated
by a mean VAS score of 1.6 and a final mean ODI score
of 17.4%.

Burst fractures are usually associated with vary-
ing degrees of canal compromise due to the retropulsed
fracture fragments. There are studies to prove that the
geometry of the canal is not a good guide to the extent
of neurological dysfunction31-33. Neurological injury is pri-
marily due to the mechanical damage to the cord at the
time of the injury. Wen Jer Shen et al had demonstrated
that the retropulsed fragments gradually reabsorb ap-
proximately 50% within 12 months with remodelling of
the canal34.

In the present study, no attempt was made to
achieve complete reduction or restore normal height by
over contouring rods, distraction or compression of screws.
The reduction achieved during positioning the patient prone
and fixation of the rod to the screws was accepted. Com-
plete reduction of the fracture and restoration of the ver-
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tebral height can lead to creation of a void in the fractured
vertebral body. This lack of anterior column support could
create a powerful bending moment on the screw and the
rod causing implant failure.

Concerns with inserting a screw in the fractured body
There are theoretical concerns regarding the use

of pedicle screws into the fractured vertebra as to
whether it is safe to insert a screw through a broken
bone without risking breach into the spinal canal. In most
patients with burst fractures, the walls of the pedicle are
usually intact. So inserting a screw is similar to pedicle
screw insertion in other vertebrae. Our follow-up CT
images have also demonstrated good containment of
screws even within the broken pedicles (Fig 7). Another
concern is the hold (pull out strength) of the screw in the
fractured body. It is well accepted that the pedicle con-
tributes approximately 80% of the stiffness and 60% of
the pullout strength at the screw-bone interface2,35-37.
As long as the integrity of the pedicles is maintained, the
screws inserted into the fractured level will have good
stiffness and pullout strength.

Figure 7: (a,b) An unstable burst fracture treated by
PFV and (c,d) post operative CT images show good
containment of the screws in the sagittal and axial im-
ages.

CONCLUSION
Reduction of unstable thoracolumbar injuries

even of LSC e™7 can be achieved and maintained with
use of short-segment pedicle screw fixation including
the fractured vertebra. This technique allows good cor-

rection of segmental kyphosis, vertebral wedging and
vertebral height loss. The radiological correction achieved
is maintained even at the end of two years and reflected
in good functional outcomes. In the current era of mod-
ern pedicle screws and evolving concepts of fracture
fixation like the use of intermediate screws, the relevance
of LSC in the management of unstable burst fractures is
questionable.
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MIGRATED K WIRE IN NECK FROM

ACROMIOCLAVICULAR JOINT
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INTRODUCTION
Pins used to stabilize the acromioclavicular joint

have a colourful,  interesting history of migrating into
remote , life threatening locations such as lungs1, spinal
cord2, the neck3, posterior to the carotid sheath and the
pleura or close to it4. Vessels in the thorax and neck
have also been the recipients of pin migration injury.

Case Report:
35 yr male came with history of RTA was diag-

nosed to have grade 3 Acromioclavicular dislocation
which was treated with combination of ligamentous
repair and reinforcement with k wire fixation and ten-
sion band wiring 3 yrs back. Patient was advised to have
regular check up and need for early implant exit. But
patient lost follow up and presented to us with broken
migrated k wire in neck. Patient was evaluated properly
and with help of vascular surgeon broken k wire  from
neck was removed.

Immediate Post op

3 years Follow up

DISCUSSION
In the most incidences pin migration can be

prevented by bending a hook on the portion of the pin
that protrudes from the acromion process. However  the
pins can break and then part of the pin is free to
migrate. Patients must be prepared and warned of the
possible necessity of pin removal and the complications
of pins that are not removed.

Some of the theories behind pin migration in the
thoracic region are muscle action, the great freedom of
movement of the shoulder, negative intrathoracic pres-
sures associated with respiration, regional resorption of
bone, gravitational force .

Post op X-ray
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Broken implants

Lyons and Rockwood5 reviewed 37 reports of
pin migration in operation around shoulder. They
recommended that pin use should be avoided in
operations about the shoulder. When pins are utilized,
they should be bent or have restraining devices to
decrease the risk of migration.The patient should be
informed of the risks. Close follow up should be
performed and pins should be removed at the conclu-

sion of the therapy or whenever migration is noted. The
pin migration may have devastating consequences Eight
out of thirty seven patients died.

Even though K wire fixation and tension band
wiring is one of the modes of treating acromioclavicular
dislocation  K wire fixation should be kept as the last
resort while planning the treatment. Complications of k
wire migration can be lethal. Hence k wiring in acromio-
clavicular joint should be done with utmost caution.
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INTRODUCTION
       Intramedullary nailing is the most common tech-
nique for fixation of both closed and open tibial frac-
tures. Isolated Extensor hallucis   longus (EHL) weak-
ness leading to dropped hallux is a rare complication
after nailing of tibial fractures. Of 77 tibial fractures
treated with intramedullary nailing 7 patients (9%) de-
veloped EHL weakness with sensory loss in the dorsal
1st web space of foot. Peroneal nerve dysfunction was
confirmed by nerve conduction studies in all patients and
by electromyogram in two patients. All patients had im-
provement in MRC grade of muscle power. No patients
had any functional disability or required any surgical in-
tervention.

PATIENTS AND METHODS
       We studied prospectively 77 tibial diaphyseal frac-
tures with or without fibular fracture. All patients were
evaluated clinically for any neurological injury preop-
eratively. They were treated with closed or open method
with a sandbag behind flexed knee. Tourniquet was not
used. Skeletal traction was not used. All patients were
evaluated clinically for any signs of compartment syn-
drome or any neurological deficit in postoperative pe-
riod. Patients who had EHL weakness with sensory
deficit in first dorsal web space of foot without clinical
involvement of tibialis anterior and extensor digitorum
longus were followed up regularly to assess the improve-
ment in neurological status.  Nerve conduction study
was done in all patients. Electromyogram was done in
two patients.

DROPPED HALLUX AFTER INTERLOCKING

NAILING OF TIBIAL FRACTURES
Senthilkumar Ranganathan , Singaravadivelu Vaithiyanathan

Institute of orthopaedics and traumatology, Madras medical college,Chennai

Figure 3 Post op                     Figure 4- Lateral View
Anteroposterior view

RESULTS
      Out of seventy seven patients, Seven (9%) patients
developed EHL weakness (MRC grade 0) with sensory
deficit in first dorsal web space of foot  in immediate
postoperative period  in our study from May 2012 to
November 2013.
      Out of seventy seven patients sixty six were males
and eleven were females. Out of sixty six males six de-
veloped EHL weakness. One patient among the eleven
female cases developed EHL weakness.
     Out of seventy seven patients, forty five were right
sided tibial fracture and thirty two were left sided tibial
fracture. Out of forty five right sided tibial fractures three
developed EHL weakness. Out of thirty two left  sided
tibial fracture four patients developed EHL weakness.
     Thirty seven tibial fractures were closed injuries and
forty were open injuries. Out of forty open tibial frac-
tures twenty were grade1, thirteen were grade2 and
seven were grade3 Gustilo and Anderson. Out of thirty
seven closed injuries four developed EHL weakness. Out
of forty open injuries three developed (all three were
grade 3a) developed EHL weakness.
    Closed nailing was done in fifty nine cases and open
nailing was done in eighteen cases. Four out of fifty nine
closed nailing cases and three out of eighteen open nail-
ing cases developed EHL weakness.
    Fibular fracture was noted in upper third in one case,

Figure 1
Preoperative
Anteroposte-
rior  view

Figure 2
Lateral View
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middle third in one case, lower third in three cases, in-
tact in two cases who   developed  EHL weakness. Fibu-
lar resection was done in  one  case.  All proximal and
distal locking screws were done transversely, except for
one case where distal antero-posterior locking was done
who developed EHL weakness.
 Nerve conduction studies confirmed the peroneal nerve
dysfunction.  Extensor hallucis longus involvement with-
out involvement of tibialis anterior and extensor digitorum
longus was confirmed by electromyogram done in two
of seven patients who developed EHL weakness. EMG
showed pattern of denervation in extensor hallucis lon-
gus and extensor digitorum brevis and normal potentials
in tibialis anterior and extensor digitorum longus.
All patients showed improvement in grade of muscle
power from initial grade 0 to  grade 4 after 4 to 6 months.
Complete motor recovery was not noted in any patient
till date. All patients had sensory recovery after 4 to 6
months. No patient had any functional disability.

Figure 5 – Immed. Post op    Figure 6- 2 months
Showing EHL paralysis         follow up

                    showing no recovery

DISCUSSION
      EHL weakness is not uncommon after interlocking
nailing of tibial fractures. It is under reported since most
of it  were due to transient neuropraxia and due to fail-
ure to notice it post operatively. EHL weakness is re-
ported after interlocking nailing of tibial fractures, high
tibial osteotomy,  proximal  fibular graft harvesting and
external fixator application and after arthroscopy5of knee.

In our study we had 9% (7 out of 77 patients)
incidence of EHL weakness following nailing of tibial
fractures . Robinson et al 1 reported 5.3 % developed
this complication in his series of 208 patients. Bryon et
al 2 in his series of 246 patients reported 0.8%. They had
done nailing within 48hrs in most of the cases whereas
we had done nailing after a delay of more than 48 hrs in

all cases needing more manipulation to reduce the frac-
ture which might have caused the increased incidence
in our study.

In our study we couldn’t find any significant as-
sociation of sex, side of the fracture to occurrence of
EHL weakness. We found increased incidence of EHL
weakness in grade 3A (43%) compound injuries than in
grade 1 or grade 2 compound injuries or closed injuries.
In Robinson et al1 study one grade 1 open injury devel-
oped this complication. The incidence of EHL weak-
ness was found to be increased in open nailing (16%)
than in closed nailing (7%). The exact cause of occur-
rence of EHL weakness could not be pinpointed though
more manipulation to reduce fracture, use of retractors
might have caused this complication.  One case devel-
oped compartment syndrome post operatively and de-
veloped EHL weakness.

Figure 7 – 4 months Figure 8- 6 months
follow up follow up
showing recovery                      showing recovery

         The site of lesion of the deep peroneal nerve was
distal to origin of branches to tibialis anterior and exten-
sor hallucis . If the deep peroneal nerve was involved
proximally at the level of its origin then tibialis anterior,
extensor digitorum longus, extensor hallucis longus would
be affected. These patients developed extensor hallicis
longus weakness with dropped great toe with sensory
deficit in first web space without involvement of tibialis
anterior and extensor hallucis longus .This points that
the lesion is in the distal part of deep peroneal nerve .
          Cadaveric studies done by shingade et al3 found
deep peroneal nerve gives branches to tibialis anterior
and extensor digitorum longus at a higher level at head
of fibula whereas the branch to extensor hallucis longus
originate at lower level leading to sparing of the proxi-
mal muscles .Moreover proximal muscles  receive mul-
tiple short thick  branches whereas extensor hallucis lon-
gus receives a single long thin branch  vulnerable to is-
chaemia (tourniquet) , traction, retraction, compartment
syndrome, proximal screws .

Electromyographic studies were done in two
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patients. They showed a pattern of denervation in ex-
tensor hallucis longus and extensor digitorum brevis .They
also showed normal activity in tibialis anterior and ex-
tensor digitorum  longus confirming the level of lesion in
the distal part of the deep peroneal nerve.

Moorman et al4 had reported spontaneous re-
generation of the nerve may take upto 1 year in 80 per-
cent of cases and may not recover in 20% of cases. All
cases had improvement in MRC grade from 0 to 4 No
case recovered to grade 5 muscle power may need more
time for further improvement in grade of muscle power.
No patient required any surgical intervention in our study.

CONCLUSION
           Isolated EHL weakness is an underreported com-
plication following tibial interlocking nailing. This is an
iatrogenic injury and can be prevented by minimizing the

risk factors. This is presented to make aware of such
complication to be recognized .Though the site of lesion
could be determined more studies are needed to find out
the exact cause for this complication.
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INTRODUCTION
Open dislocation of index metacarpo phalangeal

joint is complex and usually cannot be reduced by closed
technique. The metacarpophalangeal (MP) joint is resis-
tant to injury due to its strong capsuloligamentous struc-
tures, which include the volar plate and deep transverse
metacarpal and collateral ligaments. Complex MP joint
dislocations are, by definition, irreducible by closed means
and require open reduction, as the volar plate becomes
entrapped between the metacarpal head and proximal
phalanx.  In almost all cases, an open reduction will be
necessary to re-establish the normal relationship between
the second metacarpal and the proximal phalanx.

Case report
We report a rare case of isolated open complex

dislocation of the metacarpo - phalangeal joint of the sec-
ond finger. R. Thirty two year old gentleman was first
examined on the second day following the road traffic
accident and sustained an open injury to the left hand
with a lacerated wound on the palmar aspect, and
diagnosis of open complex dislocation of 2nd MCP joint
was made.

Fig. 1. - The head of the
metacarpal was seen

exposed and buttonholed
outside the wound.

Fig.2 - Isolated dislocation
of the  second  metacarpal

joint dislocation.

Fig.3 - Arrow pointing the
osteochondral fracture

fragment

Physical examination revealed a lacerated
wound of 3cm over the distal palmar crease of the left
index finger. The wound was contaminated and defect
on the head of the metacarpal was noticed on the medial
aspect (fig 1)

The wound was irrigated in the emergency room
with saline and contaminants as identified were removed
under wrist block and closed reduction was attempted.
The patient was shifted to x-ray for further evaluation.

Fig.4 – Arrow pointing the
index   sesamoid

Roentgenograms (figure 2) revealed dorsal
dislocation of MCP joint of left index finger with clear
view of the Sesamoid in the joint (figure 4) and an
associated osteochondral fragment on the dorsoulnar
aspect of the head in (figure 3) of the second metacarpal.
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Technique
A four-centimeter curved dorsal incision over

index metacarpophalangeal joint is made, the ulnar ex-
pansion is cut to expose the capsule of the joint. The
capsule is incised in line with the skin incision to be re-
paired latter. The volar plate caught over the metacarpal
head was retracted. The volar plate is cartilaginous and
sometimes mistaken for the head of the metacarpal and
difficult to identify. The button holed head on the palmar
aspect was pushed in after retracting the skin edges.
The wrist is flexed to relax the tension on the flexor ten-
don and allowed to slip around the metacarpal head. The
capsule was sutured with 3-0 non absorbable and the
ulnar expansion with 3-0 vicryl. The wound on the volar
aspect was thoroughly irrigated, debrided and approxi-
mation was done with loose skin sutures. The hand was
splinted with gutter splint for 3 weeks.

Fig.5  Post reduction – congruent joint

DISCUSSION
In a complex dislocation of the index finger, the

metacarpal head is flanked on the radial side by the lum-
brical muscle and on the ulnar side by the flexor tendons
(3,4). At the small finger, the flexor tendons lie on the
radial side together with the lumbrical muscle (4). Con-
cerning MCP dislocation of the second finger, in our

cases, the flexor tendons and lumbrical muscles were
located on the ulnar side. These structures play a limited
role in the entrapment mechanism, and the replacement
of the flexor tendon in its normal position does not allow
reduction. We found as others (1,2,4), that in a disloca-
tion of the MPJ, the volar plate, which is detached from
its weakest attachment to the neck of the metacarpal, is
always interposed into the joint and represents the most
important element preventing reduction. The deep trans-
verse ligament lies in direct continuity with the volar plate
; this anatomic relationship is also, in part, responsible
for the irreducibility (1,3,4). Our findings did not sup-
port the suggestion to divide the deep transverse liga-
ment to aid in reduction of the volar plate. We also found
the dorsal approach to be simple and effective in our
cases. It avoids the risk to damage the digital nerve and
it allows better access to the frequently associated os-
teochondral fracture of the metacarpal head (2,3).

CONCLUSION
These dislocations require open reduction as in

this case presented. We found the dorsal approach to be
simple, effective and avoid damage to the digital nerve.
The frequently seen fracture on the dorsoular aspect
can be treated by immobilization. The clear view of in-
dex sesamoid in the joint indicates the entrapement of
valar plate and sign of irreduciblity.
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Abstract

Aim: To Study the Functional outcome of various Treatment modalities available for Intraarticular
Distal Radius fracture along with medial column involvement.
Materials: A Retrospective cum Prospective study conducted during the period Jan 2012-Oct
2013  in  the Institute of Orthopaedics &Traumatology, Madras Medical College & Rajiv Gandhi
Government General Hospital , Chennai. A total of 21 patients (23 study group), all patients
were classified by AO method & they belong to either Type B or C distal radius fracture with
medial column involvement.
Methods: In the first group nine patients had fixation for radius with Volar LCP fixed angle
variable screw & the medial column fracture, (ulna) was not stabilized. Average Mayo score:90.
 In the second group Eight patients had fixation of all three column, of which radius was fixed
with ( Volar LCP-2, Ellis plate-2, & K wire fixation-4). The Ulnar styloid was stabilized with
(TBW-4,K wire fixation-3 & 1/3 tubular plate for one)         . Average Mayo score:80.
 In the last group 6 patients had radius fixation only, of which four were Compound injury, they
are managed by Ligamentotaxis & K wire fixation. The other Two in this group had been
managed by closed reduction & K wire fixation for radius alone. Average Mayo score:70.
Results & Complication : Volar LCP fixation alone group had Excellent functional outcome
even without ulnar styloid fixation,since most of them operated with 48 hrs &  with good
anatomic reduction ,better fixation & early mobilization. Three column fixation group have
Good functional outcome , since all of them belong to type C2 or C3 with severe intra-articular
comminution & 3 of them were operated after 1 month. Compound injury group have poor
functional outcome.
Conclusion: Good anatomic reduction of intra-articular fragments of Distal Radius by early
definitive internal fixation with standard protocol of early post operative mobilization yield ex-
cellent functional outcome irrespective of ulnar fixation.

INTRODUCTION
Distal Radius fracture has a Bimodal age distri-

bution, among these one with younger age group who
sustained injury due to high-energy trauma and another
group of elderly patients with relatively low energy
trauma.

Due to its high energy association, now most of
the distal radius fractures are associated with other long
bone fractures. So much of importance is given in treat-
ing long bone fracture fixation, and neglecting distal ra-
dius fracture which results in poor functional outcome.
The importance of fixation of distal radius fractures

evolved over the past two decades from century old treat-
ment of cast immobilization through Kirschner wire fixa-
tion to internal fixation with various plates. After tre-
mendous improvement in functional outcome of wrist
had been observed following fixation of intraarticular
fractures with diverse available volar locking plates and
also improvement in surgical technique leading to less
disfigurement. Most of the distal ulna fractures will fall
into its anatomical position , if good anatomical reduction
of distal radius is achieved by definitive internal fixation

The goals of the treatment of distal radius frac-
tures are to restore joint line congruity, joint stability and
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alignment with minimal soft tissue dissection to allow for
early mobilization and establishment of good function,
but this early mobilization can be started only after stable
internal fixation and not by mere K wire fixation. Some
studies have revealed that even after better fixation of
distal radius fractures alone ,when medial column is not
addressed resulted in distal radio ulnar joint instability
and hence poor functional outcome at later years.

DRUJ stability is maintained through the bony
anatomy of the joint as well as by various soft tissue
stabilizers. Because the radius of curvature of the sig-
moid notch is greater than that of the seat of the ulnar
head , the bony geometry of the DRUJ contributes only
approximately 20% of total joint stability.

The primary stabilizer of theDRUJ is the trian-
gular fibrocartilaginous complex (TFCC), specifically the
dorsal and palmarradioulnar ligaments.These ligaments
arise from the dorsal and palmar margin of the sigmoid
notch and converge to insert on the base of the ulnar
styloid and the fovea . Both ligaments consist of superfi-
cial and deep components (the deep component is also
called the ligamentum subcruentum), each with a differ-
ent role.The superficial fibers of the radioulnar ligaments
insert onto the base of the ulnar styloid, and the deep
fibers insert onto the fovea.

In addition to the radioulnar ligaments there are
secondary soft tissue stabilizers of the DRUJ, such as
the interosseous membrane (IOM), the extensor carpi
ulnaris (ECU) and its subsheath, the joint capsule, and
the pronator quadratus, which can be static or dynamic
in nature. The function of the DRUJ can be adversely
affected by the fractures of the distal radius and ulnar
styloid in several ways. A distal radius fracture that is
intra-articular at the DRUJ can lead to posttraumatic
arthritis, particularly if the fracture heals with a step-off
at the sigmoid notch.

Good functional results were reported with ei-
ther modality in low energy fractures in elderly but the
ideal treatment for high energy injuries with comminuted
distal radius fractures is
still being debated. This justifies a separate review on
internal fixation of distal radius fractures.

Purpose :
Ulnar styloid fractures commonly occur with

distal radius fractures . Ulnar styloid fractures that in-
volve the insertion of the radioulnar ligaments can cause
DRUJ  instability, and the literature suggests that these
ulnar fractures should be treated with open reduction
internal fixation  during radius fixation. However, in the
absence of DRUJ instability, the effects of ulnar styloid
fractures are unknown. The purpose of this study is to
evaluate the functional outcome of  distal radius

fracture coexisting with ulnar styloid fractures without
DRUJ instability after ORIF for distal radius.

MATERIALS AND METHODS :
A Retrosepctive cum prospective study was

conducted during the period Jan 2012 to Nov 2013 in an
Institute of Orthopaedics & Traumatology,
RGGGH,Chennai. A total 23 study group in 21 patients,
two of patient had bilateral distal radius injury. All the study
patients were classified by AO classification and belong
to either type B or type C distal radius fracture with me-
dial column involvement. All 23 patients were available
for regular follow up, and they form the basis for the present
retrospective study. Twenty one patients were male and
rest of two were female. The age group of the patients
range from 19-85,with mean average of 45.

 In the first group, nine study patients underwent
fixed angle volar locking plate for distal radius fracture
through volar Henry approach. The medial column frac-
ture was not addressed in this group. AO type C3 pre-
dominant in this group – 6 patients, and one each in the
C1, C2 & B3 type. All nine patients were managed with
open reduction & internal fixation with fixed angle volar
locking plate through volar Henry approach. The lock-
ing plate were specially designed and there screws were
2.7mm diameter. Stable DRUJ resulted in 7 patients once
both the radial column had been  reduced and secured
with stable fixation. In the remaining two cases DRUJ
instability were stabilized with additional transfixation K
wires for a period of 4 weeks, which was removed after
this stipulated period.

In the second group 8 patients had three column
fixation. The radius was fixed in this group with volar
LCP fixation in 2, Ellis T plate fixation in 2 and Kwire
fixation in 4 patients. The ulnar column in this group had
fixation with Tension band wiring in 4, K wire fixation in
3 and 1/3 tubular plate fixation in one patient. The
medial column fixation were done at the same time of
radius fixation, the choice of fixation was selected by
the surgeon.

In the last group, 6 of the patients had radius
fixation only without addressing the medial column
fracture. Five patients belong to type C3 and one of type
C1. All in these group had radius fixation by closed
reduction and K wire fixation with or without
ligamentotaxis. Three of the patients in this group were
compound fracture, so the operating surgeon preferred
for minimal internal fixation. Medial column
fracture was not addressed in this group also but DRUJ
instability were stabilized with transfixation radioulnar K
wire for two of the patients.

None of the patients had bone grafting in our study.
The average duration of surgery was one hour and 20
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minutes. The reduction of the distal radius and its articular
congruity were confirmed with the image intensifier dur-
ing the fixation. Drain were used in all the ORIF cases.
Mobilization of the wrist & hand were initiated from the
2nd postoperative day as tolerated by patient for the study
group fixed by volar LCP. Those who had undergone K
wire fixation for radius where initially splinted with above
elbow slab for a period of 4 to 6 weeks. The average
followup period in our study was 6 months.

RESULTS
The immediate postoperative radiographs were

evaluated for all the groups by Saremiento’s modifica-
tion of Lindstrom’s criteria as follows. All the 9 patients
in the volar LCP fixation only had excellent radiological
score with mean radioulnar index as 0  mm, average
volar angulation was 6 degrees (range, 4-8) and there
was no articular incongruity in either plane. In the latest
follow up xray the fractured ulnar styloid process was
realigned to its original position in all the nine patients
and there was one nonunion of ulnar styloid out of nine
patients. The nonunion of the ulnar styloid did not have
any impact on DRUJ stability, the articular congruity &
the sigmoid notch contour was well maintained in post
op radiological evaluation and even the MAYO func-
tional outcome score  for this patient was 90.  The radial
column had union in all nine patients and there was no
articular displacement in the latest follow up xray. The
two patients who underwent DRUJ fixation with addi-
tional transfixation K wire were removed after a period
of 6 weeks had stable DRUJ in follow up.

In the second group of three column fixation,
the radiological outcome score was Excellent to Good in
five patients and fair in three patients. Two patients had
0mm radioulnar index and 3 patients had 1+ radioulnar
index and three had 2+ index in the post op radiological
evaluation. The mean volar angulation was 5 ( range, 2-
8 ) and the radial inclination was 16.5 ( range,12-21 )
.Articular incongruity of more than 2mm was noted  in
four patients for whom radius was fixed with K wire.
During the followup period the reduction which was
achieved earlier in the intraarticular distal radius frag-
ments was lost in three patients, for whom K wire fixa-
tion was done and all these three patients also had 2+
positive ulnar variance in spite of ulnar column fixation
by TBW. Ulnar fragment was reduced in all 8 patients
and there was no displacement. Good radiological union
of ulnar fragment was noted in 6 patients and nonunion
in two patients for whom both the radius & ulna was
fixed by k wire, since the reduction was lost in post op

follow-up due to unstable fixation.
The 6 patients in third group had undergone fixa-

tion only for radius by closed reduction and K wire fixa-
tion, three of whom in addition had ligamentotaxis. Five
in this group belong to type C3 AO classification. The
radiological score was +2 radioulnar index in 5 patients,
the average volar inclination was 6 ( range, 3- 8 ) and
the mean radial inclination was 14.5 (range, 2-20 ). Ar-
ticular incongruity of more than 2mm were noted  in five
patients.

DISCUSSION
The incidence of Intraarticular distal radius frac-

tures and its complex nature is in increasing trend both
due to rise in road traffic accident and also due to in-
creased prevalence of osteoporosis. This mandates more
accurate interpretation of the morphology of the marginal
intraarticular fractures of the distal end of the radius.

The study helps the surgeon to plan both the
operative exposure and the placement of internal fixa-
tion devices. In our study 19 out of 23 cases (83%) were
type C distal radius fractures,  which explains the more
and more complex presentation of these fracture
pattern’s.

The average age in our study is 43yr (range, 19-
70). Male predominates in our study group, (Male to
Female -19:4). The increased incidence of high velocity
injury is revealed in our study that 18 out of 23 (78%)
patients were due to RTA and associated with polytrauma.
Left side wrist was predominantly injured in our study
group 56%.

All the patients in our study belong to either type
B or type C of distal radius fractures and graded for se-
verity accordingly. Type C fracture account for 81% in
our study which was comparable with Louis Catalano et
al 80%.

The fixed angled 2.7mm locking plates is the
newer choice of implant , used in 11 out of 23 patients,
with maximum number of screws in the metaphyseal
region in the desired direction of anchorage. These plates
are well tolerated, allows early movement and maintains
position even for intaarticular comminuted distal radius
fractures. In examining the correlation between anatomi-
cal alignment and functional outcomes, Karantana et al.
found that the volar locking-plate group had significantly
better radiographic palmar-tilt measurements at six
weeks and at one year than those of the  group treated
with closed reduction and percutaneous pinning.
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33 yr old male had sustained Rt wrist  injury following RTA
which leads to AO type C1 Distal Radius fracture, for which
radius was stabilized with Volar fixed angle LCP & medial
column fracture was not addressed. 6 months follow up shows
good union of radius & ulna. Functional outcome of this
patient was Excellent & Mayo score is 95.

Later many biomechanical and clinical studies
were undertaken for knowing the distal radius fixation
with placement of locking screws in the metaphyseal
bone 5mm close to the distal subchondral bone without
violating its articular surface. It became evident that more
screw placement in the distal metaphyseal acts as reef-
ing technique.

The importance of the distal ulna is studied after
the three column concept was proposed by Rikkliet al16.
Fixation of the ulnar column was stressed for better func-
tion of the wrist and to avoid late distal radio ulnar insta-
bility stated by Megan & Belloti et al .

Then studies like Douglas Sammer et al stated
that stable DRUJ after fixation of distal radius with angle
stable volar locking plate needs no further surgical inter-
vention for medial column fracture.

But those with persistent DRUJ instability after
distal radius fixation were stabilized by distal radioulnar
transfixation K wire for 4 weeks. Vigorous wrist mobili-
zation protocol after transfixation wire removal resulted
in good functional outcome even in these group. The 4
cases  with  DRUJ instability was stabilized with addi-
tional transfixation K wire for a period of 4 weeks. Re-
moval of these wire after this stipulated period and vig-
orous wrist mobilization resulted in good functional out-
come.

The MAYO score in the first group presented
with 90% of good to excellent functional outcome who
were treated with volar LCP for distal radius alone, the
ulnar column was not addressed in this group.

24 yr old male had sustained Lt wrist  injury
following RTA which leads to AO type C3 Dis-
tal Radius fracture, for which radius was stabi-
lized with Volar fixed angle LCP & medial col-
umn fracture was not addressed. 6 months fol-
low up shows good union of radius & ulna.
Functional outcome of this patient was Excel-
lent & Mayo score is 90.

In the second group of three column fixation,
four patients (50%) had good MAYO functional out-
come score, out of whom three patients had undergone
stable distal radius fixation either by volar LCP/ ELLIS
plate. The remaining four had satisfactory to fair out-
come score, even in spite of ulnar column fixation, be-
cause the radius was not properly reduced initially and
it was stabilized with K wire fixation.

       Pre-op  X ray                     Post-op X ray

7 month follow-up

23 yr old male had sustained Lt wrist  injury following RTA
which leads to AO type C2 Distal Radius fracture, for which
radius was stabilized with T plate & medial column fracture
was addressed with TBW. 6 months follow up shows mal
union of radius & ulna with positive ulnar variance & dorsal
tilt of distal radius fragment. K wire was removed after a period
of 4 weeks. Functional outcome of this patient is satisfactory.
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In the last group all the 6 patients who underwent radius
fixation by closed reduction & K wire fixation with or
without ligamentotaxis had fair to poor functional out-
come. One patient in this group finally landed up in wrist
arthrodesis because of infection.

Case illustration for Third group of study patients,

                Pre-op X ray                             Post-op X ray

8 month follow-up
22 yr old Fe male had sustained Lt wrist  injury following RTA
which leads to AO type C3 Distal Radius fracture, for which
radius was stabilized with closed reduction & K wire fixation
& medial column fracture was not addressed . 6 months follow
up shows  malunion of radius & ulna with positive ulnar vari-
ance & dorsal tilt of distal radius fragment. K wire was re-
moved after a period of 6 weeks. Functional outcome of this
patient is poor.

Another Case Illustration of third group with complica-
tion of early OA changes

Pre-op X ray

Post-op X ray

9 month follow-up

22 yr old male had sustained Rt wrist  injury following RTA
which leads to AO type C2 Distal Radius fracture, for which
radius was stabilized with closed reduction & K wire fixation
& medial column fracture was not addressed . 2 months follow
up shows  malunion of radius & ulna with positive ulnar vari-
ance & dorsal tilt of distal radius fragment. K wire was re-
moved after a period of 6 weeks. Functional outcome of this
patient is poor.

Co-Existence of Ulnar Styloid Fracture with DRUJ
Instability & its Outcome

The base of the styloid fractures with displace-
ment along the line of the distal radius will be aligned
once radial & intermediate column is fixed by definitive
fixation & if necessary DRUJ is stabilized with
transfixation wire.

The clinical assessment of the distal radioulnar
joint becomes difficult in the emergency room setting
but it can be assessed under anaesthesia after rigid fixa-
tion of the distal radius by piano key test.

Improved biomechanical understandings of the
ligaments of the wrist led to the implementation of reef-
ing technique, placement of plate more distally in volar
aspect such that screws in the distal metaphyseal frag-
ment will buttress the fragments well and prevent col-
lapse of the articular comminution .

Various studies of fixation for distal radius are
coming forth. The newer one is the introduction of vari-
able angle locking screws which as ply of 15*-20* in all
direction and also locks with the plate.

Good functional results have been reported with
any modality of treatment in low energy fractures in eld-
erly but the ideal treatment for high energy injuries with
associated distal ulna fractures is still being debated. The
goals of the treatment are anatomical reduction of the
distal radius articular surface and achieving distal radio
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ulnar congruity and early mobilization.

               In our study overall we had 52% of excellent
results based on Mayo wrist score.

MAYO Wrist Score in %

Complications were minimal and are comparable with
standard studies. We had four patients with prominent
wires, one case with superficial infection and four pa-
tients with wrist and hand stiffness. None of our pa-
tients suffered any extensor or flexor tendon rupture.
 In our study two had distal radio ulnar instability identi-
fied after stable fixation of distal radius which necessi-
tates additional K wire fixation and  immobilization in
above elbow slab for 4 weeks. Later it was removed
and vigorous wrist mobilization started. The results of
these subgroup patients were comparable to studies like
Dennison et al.

Complication Case Illustration
Pre op

Follow up

55 yr old male had sustained Rt wrist  injury following RTA
which leads to AO type C3 Distal Radius fracture, for which
radius was stabilized with Volar fixed angle LCP & medial column
fracture was addressed with TBW. 8 months follow up shows
good union of radius & ulna, but the intraarticular comminuted
fragments specifically the DIE PUNCH fragment get resorbed
and  the distal screws violates into the wrist joint leads to
early OA changes.

Primary internal fixation of the distal radius with fixed in
variable angle screws of volar locking plate facilitates
early mobilization and hence earlier return to activities
with good range of movements, especially rotations.

CONCLUSION
From our study, we conclude that
• Early Primary fixation of the distal radius fractures is
essential for good functional outcome and to avoid com-
plication of prolonged immobilization, which facilitates
early return to regular activities.
• Patients with unstable, either volar or dorsally displaced
fractures of distal radius had excellent or good fuctional
outcome when treated with fixed angle volar locking
plate.
• With a stable DRUJ after fixation of distal Radius frac-
tures by means of angle stable volar locking plate main-
tains DRUJ stability. The coexistence of ulnar styloid
fracture and its fixation in these patients did not affect in
terms of functional outcome.
• Furthermore , the size of the ulnar styloid fracture, its
displacement and even the union of the ulnar styloid did
not affect in terms of functional outcome irrespective of
fixation.
• Patients with persistent DRUJ insatiability were stabi-
lized with radioulnar transfixation wire for a period of 4
weeks. Then it was removed and vigorous wrist mobili-
zation resulted in good functional outcome.
• However long term follow-up is needed to further vali-
date our findings.
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Abstract :

Intra capsular  fracture neck of femur has been termed as “unsolved” fracture.   Despite the
ever-increasing literature on hip fractures, current treatment guidelines are conflicting and
provide no authorative, evidence-based recommendations on the ideal timing and modality of
surgical management.
Studies are going on with regard to solve the mystery behind the fracture neck of femur , still
many of the controversial issues are remaining as a big challenge to orthopaedic surgeons
across the world.
We are trying to enlighten few of the controversial issues here with regard to
- Classification of fracture neck of femur.
- Treatment for undisplaced fracture
- Timing of surgery for a young patient with a displaced fracture neck of femur.
- Reduction techniques  of the fracture
- Internal fixation or replacement for displaced fracture neck of femur.
- Positioning of the implant for internal fixation.
- Aspiration of the hip
- Surgical approaches
- Cemented versus uncemented prosthesis.
- Hemiarthroplasty versus total hip arthroplasty
- Post operative weight bearing and moblilization.

Key words: fracture neck of femur, avascular necrosis, capsulotomy, prosthetic replacement.

INTRODUCTION
The complication following fracture neck of

femur is high and  the treatment is also controversial.
Historically the decision about which treatment to use
has been made  more on local preference, tradition and
economic situation.In Scandinavian Countries,the Sur-
geon  favour internal fixation  even in the elderly people
and others preferring replacement.In  India, the Sur-
geons working in small towns are forced to do the best
under the circumstances he is working Sometime  it
clicks and sometimes it does not .On several occasions
our young patients go in for native treatment  and  re-
port late. The surgeon is forced to do a Hemiarthroplasty
at the age of 50years which is not acceptable in the
present scenario.
An attempt has been made in this paper   to review the

literature regarding controversies in the management of
fracture neck of femur(NOF).

Classification
Any classification system should provide  basis

for clinical decision making and correlate with outcome.
Traditionally used classification systems for femoral NOF
are  Pauwels1, Garden`s2 and AO/OTA3 .
Colles4  first classified NOF fractures as “incomplete”
and “complete”. This makes sense because treatment
and prognosis of these two fracture types are different.
Pauwel`s1 classified fracture NOF  based on  inclination
of the fracture, into 3 types.  Pauwel`s classification is
not helpful in decision making for internal fixation (IF) or
prosthetic replacement.On the preoperative x-ray,  incli-
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nation of the fracture line is difficult to draw exactly.On
the other hand, Pauwel`s type 2 & 3 can be differenti-
ated once the fracture is reduced.Many authors have
abandoned the Pauwels classification completely5,6.The
Pauwels angle studied in a series of 335 patients showed
no predictive value for non unions5.
Garden1 claimed  existence of an “un-displaced” frac-
ture (Stage 2) that should be distinguished from the im-
pacted fracture (Stage 1). However,his publications never
showed lateral x-ray with undisplaced fractures7.It`s
based on assumption that more displaced the fracture
more harm to  vascularity with a higher rate of avascu-
lar necrosis.But there is no significant difference in AVN
rate between Garden stages 3 and 4 in studies even in
paper of Barnes8 – Garden was co-author of this paper!
Therefore,Garden classification doesn`t help in preop-
erative decision-making.Finally, the inter-observer varia-
tion in  Garden`s system is unacceptable9,10.
AO/OTAclassification system has poor intra and
interobserver reliability11.Pauwels and AO/OTA classi-
fication systems are reported to be of little value in de-
termining the risk for adverse clinical outcome11-13.
In conclusion, only useful classification of NOF frac-
tures is: undisplaced and displaced11,14.

Treatment for undisplaced fractures:
Generally,undisplaced fractures are treated by

IF. However  literatures are there for the conservative
as well as IF.

Even though the impaction is not rigid in these
cases, the perpendicular plane of  fracture causes so
much of compression  that these fractures can heal with-
out operative stabilization.

Recumbency  and traction15 are practiced  &
require a longer period of bedrest with  high rate of com-
plications like decubitus ulcer,thromboembolism and
mental deterioration.

Cserhat et al16 only one fourth of the
nonoperatively treated patients were able to walk alone
when they left hospital. General complications  in 19%
& early displacement  was noted in 20% of the non-
operatively treated.

IF of undisplaced fractures helps in early mobi-
lization, especially in elderly  in whom prolonged bed
occupancy will have harmful effects16,17.Also early pain
subsidence, better quality of life,and lesser revisions when
compared with conservative management. After IF of
an undisplaced fracture, main complications that may be
expected are non union,( 6-8%) and AVN  of 4%16,17.

As per evidence based medicine Conservative
treatment should be reserved for those who present late
with  resoloving pain, co-morbid patients or else it’s bet-
ter to do IF.

Timing of the surgery- does it matter?
In young patients:

The timing of surgery for NOF fractures remains
controversial, and the available data remain
inconclusive.The justification for urgent fixation is rapid
reestablishment of vascularity,minimizing the risk of
AVN.21,22,23,24.

Swiontkowski et al18,19,reported low rates of
AVN (20%)  and no nonunion in 27 patients aged 15 to
50 years and attributed this to their protocol of immedi-
ate reduction (within 8 hrs) and IF.

Jain et al20 supported Swiontkowski`s findings
when they reported an increased rate of AVN(16%)  in
38 patients (aged<60 years)treated > 12 hours after in-
jury and 0% AVN in patients treated <12 hours.No non
unions were reported. Using the Short-Form- 36 (SF-
36) and theWestern Ontario and McMaster Universities
(WOMAC) Osteoarthritis Index instruments, Jain et al
found no difference in  functional results between the
patients in whom osteonecrosis developed and those
without.They concluded that delayed treatment was
associated with increased AVN rates, but did not affect
the functional outcome.

Haidukewych et al25 retrospectively reviewed
a series of 73  patients between the ages 15-50years,
AVN  developed in 23% . 13 (25%) of   53 patients   had
been treated < 24 hours & in 4 (20%) of the 20  patients
who had been treated > 24  hours .They  found no dif-
ference in nonunion rates(8%) between the two .

Upadhay et al 26, prospective study of 92 pa-
tients showed an overall AVN rate of 16%,with no dif-
ference in those treated before or after 48 hours at 2 –
year follow up. And overall nonunion of 17% without
any difference between two groups.

Undisplaced fracture :
Undisplaced impacted fracture

neck of femur

Parallel screw technique.
2. displaced fracture neck

of femur: - CLOSED
REDUCTION AND

CANNULATED SCREW
FIXATION.
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A metaanalysis  of 18 retrospective studies with
547 patients (15 to 50  years ),showed no difference
between patients treated < 12 hours (AVN-13.6%,Non
union 11.8%) and patients treated > 12 hours (AVN-
15%, Non union -5%)27.

In  our opinion its  better to operate  at the ear-
liest possible,so that patient will not be denied any
benefits,what ever the controversies may be.

Timing of surgery in elderly:
Optimal  timing of surgery  in elderly is contro-

versial. In 31 clinical studies investigating impact of sur-
gical delay on the mortality rates following hip fractures,
13  showed no difference, while 18  reported signifi-
cantly increased mortality rates. 9 recommended sur-
gery < 24 hrs of admission, and 11 suggested surgery be
performed within 48 hours.4  advocated surgery within
72 or 96 hours28,29. Interestingly, studies that showed no
significant difference in mortality following surgical de-
lay continue to support the "operate within 24 or 48 hours"
notion, based on  fact that despite no significantimpact
on mortality,complications, pressure ulcers, and pain are
significantly reduced and return to independent living is
more likely when surgery is done within  48 hours .Based
on the current level II and level III evidence, it`s better
to  do IF within 48 hours to minimize postoperative com-
plications

Should surgery be delayed for medical clearance?
Patients with hip fractures and associated

comorbidities are shown to have raised peri-operative
mortality rates30.  However, patients whom surgery  was
delayed > 4 days  had 2.5 times the risk of dying within
30 days postoperatively.

Cluett et al31 found that patients with significant
cardiac comorbidities, such as myocardial infarction
within  past 2 weeks, had significantly elevated 1- and 6-
month mortality (45.4% and 63.5%,), suggesting that
these patients would benefit thorough preoperative medi-
cal care.

Harty et al32 delay due to antiplatelet medica-
tion increased length of hospital stay (7.4 vs 3.1 days,
respectively) and 30-day mortality (29% vs 4%,
respectively)and suggested that such patients should be
operated early with transfusion of pooled platelets.

Bergeron et al33 demonstrated that preopera-
tive delay for managing comorbidities results in longer
hospital stay but does not lead to mortality.

Bottle and Aylin34 found significantly increased
mortality risk with surgical delays of  24  to 48 hours.

In our opinion,its better to evaluate the patient
and take up for surgery within 24-48hrs.Low spinal or
lumbar plexus block helps to avoid complications.

Reduction techniques:
Studies have shown that intracapsular pressure

after fracture NOF is lowest when the hip is flexed and
externally rotated. Therefore, extension and internal ro-
tation should be avoided prior capsulotomy.Hence, most
clinicians avoid traction 35.

Most commonly fracture tables are used with
patient in supine position.Leadbetter36 described in 1932
his technique for closed reduction.Since then,reduction
maneuver most widely used involves traction, internal
rotation and abduction of the limb.At no point sudden
forceful reduction maneuvers should take place nor should
excessive traction and failed multiple attempts be put on
the limb,which will impair capsular vessels41.

The most common technique include restora-
tion of axial length by disimpacting the fracture in an
externally rotated position.Once correct length has been
achieved, internal rotation  reduces the fracture gap and
adduction compresses the fracture.Over distraction of
the fracture must be avoided.The aim is to achieve an
anatomical reduction or slightly valgus position on AP
view and to restore the smooth curves and anteversion
in lateral view.A varus position must be avoided.Quality
of the reduction is assessed by Garden`s alignment
index for which  reduction angle should be 1600-1700 in
AP view and  close to 1800 in  lateral view.Failure to
achieve an anatomical reduction using these methods is
rare, the main cause for failure is inadequate internal
rotaion.Faced with  sub optimal reduction the surgeon
has to decide whether to fix the fracture in this position
or carry out an open reduction or procced to
arthroplasty.Only an anatomic reduction should be
accepted.If  not possible,one should proceed with open
reduction and IF38.

Upadhyay et al26 compared closed versus open
reduction and IF  in young patients and found no differ-
ence between the two groups with regard to AVN and
union.

To conclude,one should never accept nothing
short of anatomical reduction, improperly reduced frac-
tures leads to failure. So never be hesitant to do open
reduction, if  not achieved by closed means.

Capsulotomy :
Although studies have shown raised intracapsular pres-
sures after fracture NOF  impeding the vascularity in
the femoral head, role of capsulotomy  remains contro-
versial.

Swiontkowski et al18,19 showed low rates of
AVN (20%) with capsulotomy.Capsulotomy results in
decreased intracapsular pressure   resulting in improved
blood flow to  femoral head and reduces femoral head
ischemia.
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Bonnaire et al39 reported that 75% of the pa-
tients  in their study had increased intra-capsular pres-
sure. Harper et al40 used a transducer & showed that
aspiration of hematoma led to significant decrease in
intraosseous pressure (p = 0.037) and increase in pulse
perfusion pressure (p = 0.038).

Str¨omqvist et al 41 and Holmberg42 using  tech-
netium-methylene diphosphonate (Tc-MDP) scintimetry
showed an increased uptake in the femoral head after
aspiration.

On the other hand,Maruenda et al43 measured
preoperative intracapsular pressure in 34 patients and
followed  for an average of 7 years after IF. 5 of 6 pa-
tients in whom femoral head osteonecrosis developed
had an intracapsular pressure that was less than  dias-
tolic blood pressure. Osteonecrosis may be a result of
the vascular damage and not of  tamponade effect.

Other variables  related to osteonecrosis include
amount of fracture displacement 18,25, disruption of the
blood supply at the time of fracture,quality of the frac-
ture reduction8,48 or time between  fracture and reduc-
tion, postoperative time to full weightbearing , fracture
nonunion, loss of fracture reduction, and  associated frac-
ture of the ipsilateral femoral shaft. There is no evidence
indicating which factor is responsible for osteonecrosis.
Hence in our opinion,its better to do capsulotomy. It is
easy to perform and adds minimal time and risk to the
procedure.Most importantly, it may help a small subset
of patients at risk of AVN.

Displaced fracture - Internal fixation or prosthetic re-
placement:

When planning the ideal treatment strategy ,
surgeon needs to consider the “biological age”, “calen-
dar age”, patient's pre fracture mobility, bone quality, and
co-morbid conditions.

In any physiologically active patient < 60 years
19, treatment goals are to preserve the femoral head,avoid
AVN and achieve union.Current guidelines recommend
IF for active patients < 60 years as the preferred treat-
ment option45. For elderly patients, the priority is early
mobilization  to minimize complications of prolonged bed
rest.This goal is best achieved by a primary THR.

Literature suggests that IF generates less surgi-
cal trauma;shorter operating times with decreased blood
loss; and reduced need for blood transfusion, decreased
risk of wound infections and  early postoperative mor-
tality compared to arthroplasty.However  major draw-
back is significantly higher rates of reoperations due to
implant failure or loss of reduction45.

Swintkowski proposed IF in patients between
65 and 75 years of age “with high functional demands
and good bone density”18,19.

The current best evidence comes from several
metaanalyses of RCTs published in last 10 years.These
studies showed an increased risk of reoperation associ-
ated with IF(mean 35%) compared with
arthroplasty(9%).Two highly powered metaanalyses
gave divergent results when evaluating the risks of com-
plications and mortality associated with these 2 treat-
ment methods (IF vs arthroplasty).The meta- analyses
by Bhandari et al46(14 RCTs,1901 patients) found sig-
nificantly higher infection rates,blood loss and an insig-
nificant trend towards higher mortality at 4 months,where
as Rogmark et al47 evaluation of 14 RCTs comprising of
2289 patients showed fewer complications with primary
arthroplasty and no difference in mortality.

Duration of surgery,perioperative blood loss and
risk of deep wound infection were significantly lower in
patients treated with IF. These benefits, however, came
at the cost of significantly higher rates of operative revi-
sion: 28–36 % for IF and 10–16 % for arthroplasty.

As per current evidence based studies,one should
consider “biological age”,“calendar age” should no longer
determine the fate of femoral head.Physiologically ac-
tive patients < 60 years should be considered for IF, those
with physiological age > 60 years, with active life style
and less bone stock will be benefited by Total Hip Ar-
throplasty, while elderly morbid patients with limited hip
function and dependent living status benefit from pri-
mary hemiarthroplasty.

3 screws in inverted triangle fashion

3. displaced Pauwels type III fracture – CR and IF with DHS
& derotation screw
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Internal fixation:choice of implant
Any fracture neck  fixation should ideally allow

interfragmentary compress- ion,resist displacement and
ensure rotational stability during healing process.Options
are multiple compression screws,dynamic- fixed angle
devices such as sliding hip screw(DHS) and static – fixed
angle devices such as blade plate, dynamic condylar
screw(DCS) and proximal femoral locking plates(PFLP).
1.Cancellous screws :Multiple compression screw  in an
inverted (apex distal) triangular fashion35is the most com-
mon technique.The type and number of Cancellous
screws  for effective fixation have been studied in mul-
tiple  studies.A major limitation of these studies is that
they are all based on osteoporotic  models.

Three cancellous lag screws placed parallel to
one another and perpendicular to the fracture line pro-
vide optimal compression at the fracture19. Pauwels
Type-I and II fracture variants are most amenable to
this type of fixation.These three Cancellous lag screws
should be in an inverted triangle configuration  because
there is less risk of  subtrochanteric fracture with this
apex-distal screw orientation than with  apex-proximal
orientation.The lower screw should be placed just supe-
rior to the calcar, with the tip in the subchondral bone
close to the joint line.This gives  three-point fixation at
the femoral head,calcar and the lateral cortex.The sec-
ond screw is placed centrally on  anteroposterior and
touching the inferior cortical bone of the calcar on the
lateral radiograph. Third screw best placed centrally on
both views48. The addition of a fourth screw has not
shown added mechanical advantage,but some  advocate
its use when there is posterior comminution49 .Studies
have shown that two screws do not provide adequate
fixation.However,multiple screw technique is associated
with uncontrolled sliding leading to varus angulation &
postero- inferior displacement of the femoral head.

2.Other implant options:Other implant options, particu-
larly useful in Pauwels type III fractures (known for
higher rates of failure) and nonunion include the angled
blade plate and the DCS. Liporace et al50 looked specifi-
cally at Pauwels type III fractures and found a trend
towards less fixation failure with fixed angle
device(DHS,cephalomedullary nail ,DCS) as compared
to cannulated screws.

Aminian et al51 compared four fixation constructs
in simulated Pauwels type III  fractures in fresh frozen
cadavers and showed superior strength of the PFLP as
compared to DHS,DCS  and 7.3mm cannulated screw
constructs. The authors did mention that although PFLP
was the stiffest construct, implant does not allow com-
pression at the fracture site and affect healing.

Cut-out of the Uppsala-screw,Ullevaal-

screw,screw of the gamma nail & screw of the DHS
were tested in the cadavers. The hold of these four im-
plants in the bone did not differ52,53. Swiontkowski et
al19 treated Pauwels Type-III fractures by open reduc-
tion and IF with three Cannulated screws(with 100%
union). Obtaining an anatomic reduction and adequate
fixation remains the key to successful treatment.
Baitner et al54 found that fixation with DHS resulted in
less inferior  displacement, less shearing ,and a greater
load to failure when compared with  three Cannulated
cancellous screws.Bonnaire and Webe4 evaluated four
different methods of fixation of Pauwels Type-III frac-
tures in cadavers;DHS with  derotational screw, DHS
without  derotational screw,cancellous screws, and a
1300angled blade-plate. They concluded that the DHS
with the derotational screw is the best implant for this
fracture pattern.These large compression screws ,leads
to loss of huge amount of bone,making subsequent re-
construction difficult if required,the risk of disrupting the
blood supply to the femoral head if the hip screw is im-
perfectly placed, and its inability to adequately control
rotation without  an additional derotational screw.

The relative importance of dynamic compres-
sion during weight bearing at the cost of stability in un-
stable fractures has not been studied.Although, theoreti-
cal benefit of fixed angle implants should be considered
in high shear(Pauwel`s type 3) fractures, an advantage
over compression screws has not been clearly shown in
studies. Although the multiple screws remains the cur-
rent standard,trends favouring the fixed angle implants
in the younger population demonstrate the need for com-
parative studies to ensure best practice.

Surgical approaches:
Commonly used approaches for open reduction

of fracture NOF are a lateral Watson-Jone`s approach
and an anterior Smith-Peterson`s approach.

The anterolateral approach (Watson-Jones) 55,is
through the interval between glutei and tensor fascia
lata.It retains the advantage of  iliofemoral approach but
also exposes the trochanteric region laterally.Since there
is no risk to superior retinacular vessels the chances of
AVN  is less.The interval between Gluteus medius &
tensor fascia lata is often difficult to delineate.This ap-
proach provides somewhat limited access to the hip joint
along with the lateral proximal femur.With well-positioned
retractors & adequate soft-tissue releases,it is possible
to perform open reduction of displaced fractures.

Smith-Petersen56 described an anterolateral
approach.It provides the most direct access to the ante-
rior aspect of the hip.The distal extension of the iliofemoral
incision exposes the trochanteric region and the upper
femur.
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Smith-Peterson`s approach provides an excel-
lent direct exposure and there by reduction of the
anterioromedial cortex.It`s also possible to fill up any
defect if needed with bone graft57.

However, a separate incision may be required
for implant insertion.Chances of injuring the femoral nerve
, lateral cutaneous nerve of the thigh.endangering the
vascularity for the head of femur are high compared
with Watson – Jone`s approach. Approach for arthro-
plasty:

Commonly for arthroplasty, Smith-Peterson`s
anterior approach or posterior approach, lateral and tro-
chanteric osteotomy approaches are used.

The anterior approach has  lower risk of post-
operative dislocation but a greater chance of femur frac-
ture  during operation, more blood loss, higher rates of
myositic mass formation when compared with the pos-
terior approach58,59.

Posterior approach is simpler and faster with
less blood loss, but the chances of dislocation,infection
and foot drop are  more.

Astvaldur J Arthursson et al60 compared long-
term survival of primary total hip arthroplasty with lat-
eral with or without trochanteric osteotomy, and the Pos-
terolateral approaches.Lateral approach with trochant-
eric osteotomy had a lower probability of revision than
without trochanteric osteotomy.The lower revision rate
was due to fewer revisions for aseptic loosening and
dislocation. They observed no differences between lat-
eral approach without trochanteric osteotomy and pos-
terolateral approach,except that there were more revi-
sions in Posterolateral approach due to dislocations.

The approach with trochanteric osteotomy has
been associated with trochanteric pain, limp,and dislo-
cation if trochanteric nonunion occurs.The rate of tro-
chanteric nonunion after trochanteric is between 0.8%
and 32% (Wroblewski61and Shelley 1985, Pai67

1997)The advantages are good exposure of the femur
and acetabulum, facilitating cup and stem positioning,
affords the possibility of tightening the abductor muscles
when reinserting the trochanter.This reduces the rate of
dislocation.

The lateral approach to the hip, without trochan-
teric osteotomy, has been blamed for an increased risk
to the superior gluteal nerve as well as to the gluteus
medius muscle,resulting in a high rates of postoperative
limp or dislocation Downing et al.(632001), Masonis and
Bourne (64, 2002). Increased heterotropic ossification
has also been reported Mulliken et al (651998).The
exposure of the femur is more restricted than in the
posterior approach, but it allows good exposure of the
acetabulum and the possibility of good cup positioning.

The posterior approach is considered to have

less effect on gait since the hip abductors are not dis-
sected, but it has been associated with the highest rate
of postoperative instability (Masonis andBourne 2002).
It is difficult to expose the acetabulum for cup position-
ing. Increased  risk of injury to the sciatic nerve,which is
close to the operative field.The advantages are good
exposure of the femur, shorter operation time, and less
blood loss.

Cemented vs uncemented prosthesis:
A number of recent randomized trials have

shown the superiority of a cemented prosthesis to an
uncemented one. In a recent study by gjertsen et al66,from
the Norwagian registry the uncemented prosthesis  re-
sulted in reoperations twice as the cemented prosthesis
at an average follow up of six years. This increased
reoperations were attributable to  periprosthetic
fracture,aseptic loosening, infection.However the ce-
mented prosthesis had unique problem of intra operative
deaths from bone cement implantation syndrome.The
study  quotes death rate of 0.3% and significant cardio
vascular events 0.8%. Parker et al67 have come up with
similar revision rates in uncemented Austin Moore
Prosthesis(AMP) group.In their study  the rate of
reoperations were 3% for the cemented Thompson and
6 % for AMP ,they found that Thompson
hemiarthroplasty led to less pain in the hip, improved re-
turn of mobility and reduced stay in hospital compared
with an uncemented AMP.Similar rates were reported
in Australian Joint Registry (2009)  4% and 6%.

Unipolar vs bipolar Hemiarthroplasty:
The choice between unipolar and bipolar pros-

theses is less clear.The main theoretical advantage of
bipolar over  unipolar prosthesis is  reduction of acetabu-
lar erosion and less pain due to movement taking place
within the implant rather than between the head of the
prosthesis and the acetabulum.

A prospective study showed no differences in

 Displaced fracture neck of femur in an elderly- total hip
replacement.
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Harris scores, loosening or acetabular erosion between
the Moore`s unipolar and Bateman`s bipolar prosthesis
at 3 years (van Thiel et al681988).Recent studies dis-
agree with this,unipolar prosthesis is found to be
assoaciated with 64% erosion rate compared with bipo-
lar rate of 14% (Baker et al,Carl johan et al) 69

In our opinion active older patients (70-79 years)
would benefit more from a bipolar implant. And those >
80 years with house hold ambulation,unipolar prosthesis
is sufficient.

Hemiarthroplasty vs Total Hip Arthroplasty:
This has been the subject of controversy in number of
recent studies.Most of the RCTs have shown that func-
tional results of THR in fitter older  individuals is very
good as compared to Hemiarthroplasty.

Ravikumar and Marsh 71 demonstrated that
hemiarthroplasty was associated with greater pain (45%
vs 6%),decreaed mobility (53% vs 70%),lower Harris
hip scores (55 vs 80) and higher revision rates than THR
(24% vs 6.75%).Keating and colleagues71 evaluated

patient assessed outcomes between hemi and THR at
24 months and demonstrated significant improvement in
hip rating questionnaire and general health level in total
arthroplasty patients. Blomfeldt et al72 in their RCT
comparing THR with hemiarthroplasty have found that
THR is associated with  better hip function compared
with bipolar hemiarthroplasty. Based on the available
evidence,THR is the preferred treatment for the elderly,
functionally independent patients and hemiarthroplasty
is reserved for older household ambulant and dementic
patients with life span .

Post operative weight bearing and moblilization:
The preferred weight-bearing regimen after

operative treatment of a fracture NOF remain
controversial.Restricted weight-bearing can delay the
functional recovery and return to independent living of
elderly patients.Some surgeons are hesitant to early un-
restricted weight-bearing.It has been shown that unre-
stricted weight-bearing does not increase rate of com-
plications after IF of undisplaced fractures. Patients with
displaced fracture, often are restricted to partial weight-
bearing because of risk of failure of fixation and  risk of
nonunion.A RCT showed slightly fewer complications
of fracture healing in patients who were fully weight
bearing compared to those who were partially weight
bearing73.Advising a patient to non weight bear may even
increase the forces across  fracture as these may ex-
ceed those generated by weight bearing.Hence for many
patients it would be advisible to allow weight bearing as
tolerated by them.
Evidence  based studies suggest:
a.An undisplaced  internally fixed fracture in an elderly,
weight bearing is allowed as tolerated by them.They may
not be able to do full weight bearing due to pain and can
be given walking aids. As  fracture heals and pain
reduces,they become less reliable on walking supports74.
b.For an younger patient with a displaced fracture with
IF it`s prudent to advise a period of partial weight bear-
ing because of the potential chances of fixation failure
and nonunion.Younger patients will voluntarily limit
weight-bearing on the basis of the degree of discomfort
that such weight-bearing causes.19

c. For a patient with hemiarthroplasty and THR,total
weight bearing is allowed once  pain subsides.However,
risk of dislocation may be upto 10%, so these patients
should be advised against excessive hip flexion and ro-
tations in the first few weeks after surgery 73,75.

CONCLUSION
          Fracture neck of femur was an unsolved prob-
lem in older days . We are in a  much better position to
treat these patients  in varying age groups to avoid com-

5. capsulotomy images:
source : THE JOURNAL OF BONE & JOINT SURGERY d JBJ S .ORG

VOLUME 90-A d NUMBER 10 d OCTOBER 2008

The Watson-Jones anterolateral exposure of the hip for open
reduction of femoral neck fractures. The interval between the tensor
fasciae latae and the gluteus medius is exposed. A T-capsulotomy is
performed to visualize the femoral neck fracture. (Reprinted, with
permission, from: Swiontkowski MF. Intracapsular hip fractures.
In: Browner BD, Jupiter JB, Levine AM, Trafton PG, editors.
Skeletal trauma. Basic science, management, and reconstruction.
3rd ed. Philadelphia: Saunders; 2003. p 1735.)
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plications and to make them mobile  by Total hip Re-
placement  in physiologically  younger age groups. The
decision making in the problem  to suit the economic
conditions of the patients  and as well as the experience
of the Surgeon.  The Surgeon must be  exposed to lot of
information  during his training period  and continue his
learning thorough  CME Programmes and by the  new
ways of receiving information . The  most successful
Surgeon in life is the man who has the best information.
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ABSTRACT:
This study is taken up to compare the results of DHS and PFN in the treatment of
intertrochanteric fractures of hip. To determine the rate of union, complications, op-
erative risks and functional   outcomes in intertrochanteric fractures treated with
DHS and PFN. To determine the effectiveness of PFN in comparison to DHS in the
treatment of   intertrochanteric fractures of hip. All fifty consecutive patients were
randomized control study into two treatment of Group A for Dynamic hip Screw fixa-
tion and Group B for Proximal femoral nailing.   According to Boyd and Griffin classi-
fication, type I is 6, type II is 27, type III is 9, type IV is 8.  Mean timing of Surgery
after the fracture is 8.92 days in dynamic hip screw and 6.68 days in proximal femoral
nail. There was no significant difference between the two groups in the rate of postop-
erative mobilisation. Despite the difference in per operative blood loss, the haemo-
globin levels and the requirements for blood transfusion were similar in the two groups.
There was no significant difference in the hospital stay between the two groups. It
appeared that PFN had some benefits over DHS in terms of operative time, blood
loss, shortening, neck shaft angle, which has got significant p value. But with respect
to the functional results both the DHS and PFN remains the same.

Key words: Dyamic hip screw (DHS), Proximal femur nail (PFN), Intertrochanteric
fractures

INTRAMEDULLARY VS EXTRAMEDULLARY

FIXATION FOR INTERTROCHANTERIC FRACTURES

– A COMPARISON
Dr. V. Ramnarayan, Dr. Ganesh Babu Natarajan,

Department of Orthopaedics,
Sri Ramachandra Medical College (SRMC),  Porur, Chennai.

INTRODUCTION
Over the past fifty years, a wide variety of im-

plants and fixation strategies have been utilized for the
surgical stabilization of intertrochanteric hip fractures.
Extramedullary devices, ex:-.Dynamic Hip Screw (DHS)
with side plate assembly is the most commonly used
device for the fixation of intertrochanteric fractures .It
is a collapsible fixation device, which permits the proxi-
mal fragment to collapse or settle on the fixation device
seeking its own position of stability. The latest implant
for the management of intertrochanteric fracture is PFN.
This implant is a cephalomedullary device and has many
potential advantages like being intramedullary the  load
transfer is more efficient, shorter lever arm results in
less transfer of the stress & less implant failures, ad-
vantage of controlled rotation is maintained., sliding is
limited by intramedullary location, so less shortening &
deformity, shorter operative time, less soft tissue dis-
section and lesser blood loss. In view of these condi-
tions, this study is taken up to compare the results of

DHS and PFN in the treatment of intertrochanteric frac-
tures of hip. Aim of this study is to determine the effec-
tiveness of PFN in comparison to DHS in the treatment
of intertrochanteric fractures of hip.

MATERIALS AND METHODS
Inclusion Criteria

Age : 50 to 95 years
Sex: both male and female
All Fractures according to BOYD & GRIFFIN
classification and MULLER- AO Classification
of Intertrochanteric Fractures
Fracture less than 6 weeks from date of injury
Associated injuries/polytrauma

Exclusion criteria
Age less than 50 years and greater than 95 years
Fracture more than 6 weeks old
Pathological Fractures/Tumours
Neurovascular injuries
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Pre operative evaluation
Approval for this study was obtained from our

local Institutional Ethical comittee Board. After informed
consent was given, all fifty consecutive patients were
randomized (Randomized Control Study) into two treat-
ment group. Group A for Dynamic hip Screw fixation
and Group B for Proximal femoral nailing. Each patient
was evaluated with a “mobility score”1  that considered
three specific factors, which included the patient’s abil-
ity to ambulate within their place of residence, the ability
to ambulate outside, and the ability to go shopping
(PARKER &PALMER MOBILITY SCORE). HAR-
RIS HIP SCORE is used predominantly in our study to
assess and compare the functional outcome of  patients
following PFN and DHS for Trochanteric fractures. At
the follow up visit 1, 3, 6, 9, 12 months, pain over the
operated site, the hemoglobin, radiological assessment
for the position of the screw and neck shaft angle, range
of motion, PARKER &PALMER MOBILITY
SCORES, HARRIS HIP SCORE were noted.

RESULTS
The youngest patient age is 54 years and oldest

patient is 94 years. There were slightly more right-side than
left-side fractures (56% vs. 44%). There are 23 males and
27 females included in the study. Mean age in the DHS
group was 70 yrs and for the PFN group was 75 yrs.

 According to Boyd and Griffin classification,
type I is 6, type II is 27, type III is 9, type IV is 8.  Mean
timing of Surgery after the fracture is 8.92 days in dy-
namic hip screw and 6.68 days in proximal femoral nail.
Stable fracture in dynamic hip screw is 16 and proximal
femoral nail is 17. Unstable fracture in dynamic hip
screw is 9 and proximal femoral nail is 8.The pre op
mobility status of the patient is assessed by Parker and
Palmer mobility score. The length of incision and blood
loss is very less in PFN group, an average of 3.3 cms
and 160 ml respectively, in DHS group it was 7.8 cms
and 275 ml respectively.There were no immediate and
late complication in the DHS group, but in the PFN group
, there was one screw back out due to the wrong entry
point , which was taken from the lateral cortex of the
femur. The mean varus angle in DHS group is 127de-
grees and in the PFN group it is 133 degrees. There
was no wound infection and nonunion of trochanter. 48
% of patient treated with DHS returned to same job and
in PFN 52% returned to the same job.

CASE ILLUSTRATION 1

Pre-Op X-ray Immediate
Post-OP

24 Weeks
Followup

CASE ILLUSTRATION 2

Pre-Op X-ray Immediate
Post-OP

24  Weeks
Followup

CASE ILLUSTRATION 1

Pre-Op X-ray Immediate
Post-OP

24  Weeks
Followup

CASE ILLUSTRATION 4

Pre-Op X-ray Immediate
Post-OP

24  Weeks
Followup



Tamil Nadu Orthopaedic Journal Vol.40, Issue 1, February 201460

CASE ILLUSTRATION 5

Pre-Op X-ray Immediate
Post-OP

24  Weeks
Followup

Pre-Op X-ray Immediate
Post-OP

24  Weeks
Followup

CASE ILLUSTRATION 6

Statistical analysis:
There was no significant difference between the

two groups in the rate of postoperative mobilisation.
Despite the difference in peroperative blood loss, the
haemoglobin levels and the requirements for blood trans-
fusion were similar in the two groups. There was no
significant difference in the hospital stay between the
two groups. Although the total mobility score was simi-
lar in the two treatment groups , the ability to walk out-
side was significantly better at those time periods  for
the patients who had an intramedullary hip-screw. The
use of assistive devices was not found to differ between
the two treatment groups.
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 The CHI SQUARE test was used to analyse the datas.
Comparing both the result of the group I DHS and the
group II PFN, the p value is 0.9908 which is greater
than 0.05, hence statistical significance was unable to
achieve.

DISCUSSION
       According to D.C.R.Hardy2 et al, In the DHS

group, the mean pre op mobility score was 4.4±2.9 and
the post op score was 3.4±3.4, in our study the pre op
score is 6.68±1.15, and the post op score is 5.24±1.13.
In the PFN group the mean pre op score was 5.2±3.3
and the post op score was 5.3±3.03 and in our study pre
op score is 6.36±1.16 and post op score is 5.32±1.26.
Mean operative time in minutes, in the DHS group was
57± 24.8 and in our study it is 90±0.19. In the PFN  group
it was 71±28.9 and in our study it is 68±0.25.The opera-
tive time is much less in the PFN group in our study .
The blood loss (ml) in the DHS group  is 198± 82.9 in
our study 315±31.12 in the PFN group it is 144 ±120.5 in
our study it is 196±26.4, even though there was decreased
blood loss, it does not the affect the blood transfusion
rates in the post operative  period, hence it becomes
insignificant.

According to the Baumgartner3, in a prospective study
of 135 patients who were treated with a sliding hip screw
or an intramedullary nail, the intramedullary device was
associated with 23% less surgical time and 44% less
blood loss and we also advocate the author’s result be-
cause we had more surgical time in the plate than with
the nail. The complication rate was similar in both the
group three had lateral femoral shaft fracture in the group
of patient treated with nail, two had screw cut out in the

plate group, in our study we had only one screw back
out due to the wrong entry point taken in the lateral cor-
tex of the femur in the nail group. There was no signifi-
cant difference between the two group with regard to
the functional recovery. The author did not recommend
the intra medullary nail in the treatment of stable frac-
tures, but because of decreased operative time and lesser
blood loss it might be the implant of choice for the treat-
ment of all types of Intertrochanteric fractures.

Our study also shows that the time taken to
mobilize with a frame is shorter with the PFN than with
that of the DHS. The reason for this may be  combina-
tions of postoperative factors like pain, muscle dysfunc-
tion and medical comorbidities. The entry point for PFN
is usually through a small incision above the greater tro-
chanter. This entry point causes less damage to the su-
perior gluteal nerve and gluteus medius muscle than other
entry points in the piriform fossa4 .The DHS, however,
requires a larger incision and probably damages more
muscle and soft tissues.

The peroperative blood loss was significantly
less with the proximal femoral nail probably because of
the closed operative technique which requires only a 3
cm incision and a small split in the abductor muscula-
ture, whereas in contrast, the DHS needs a much longer
incision and elevation of the vastus lateralis. Also, we
performed only minimum reaming of the femoral shaft
to reduce medullary blood loss in the PFN. Despite these
advantages we were unable to show any benefit for the
patients, since the postoperative haemoglobin levels and
transfusion requirements of the two groups were almost
similar.
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The mean operative time that was needed to in-
sert an intramedullary hip-screw was significantly lesser
than that needed to insert a compression hip-screw.  There
were no post-operative femoral fractures in either group,
and only one PFN was removed for screw back out.

The better mobility after treatment with the in-
tramedullary hip-screw may be explained by the fact
that these patients had less limb-shortening; this was
particularly true for those who had an unstable fracture.
Two centimeters of shortening or more is not uncom-
mon after treatment of a comminuted intertrochanteric
fracture with a compression hip-screw, and this short-
ening may have prevented these older, sometimes se-
nile, patients from regaining the ability to walk. Never-
theless, the advantages of increased mobility, although
important, are insufficient to alter the other functional
parameters, such as social independence.

The mean intra operative blood loss was 315 ml
in the DHS group and in the PFN group it was 196 ml.
The difference was significant.The shortening in the DHS
group was 1.2 cms, and in the PFN group it was 0.87
cm. This difference was significant.

The neck shaft angle in the DHS group was
123.96 degrees and in the PFN group it was  129.60
degrees. This difference also was significant.The fluo-
roscopy time in the DHS group was 2.02 minutes and in
the PFN group it was 2.84minutes. This difference was
not significant. The mean time to full weight bearing was
1.3 months and in the PFN group it was around 1.2

months. This difference was not significant. Harris hip
function score was more or less same in one year follow
up. In the DHS group excellent result was 60 % , good
was 20% , fair was 12% and poor 4% of the patients
and in the PFN group excellent was 68%, good was
24%, fair was 4% and poor was 4% of the patients .

In the PFN group only one patient had lateral
cortex break. It occurred due to the wrong entry point.

CONCLUSION
It appeared that PFN had some benefits over

DHS in terms of operative time, blood loss, shortening,
neck shaft angle, which has got significant p value. But
with respect to the functional results both the DHS and
PFN remains the same.
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PERCUTANEOUS BONE MARROW CONCENTRATE
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ABSTRACT:
Introduction: Bone marrow is a rich source of osteoprogenitor cells that proliferate and dif-
ferentiate into osteoblasts. Traditionally, autologous iliac bone grafts have been used in treat-
ment of nonunion. This technique has its associated morbidity, which include donor site pain,
infection, scarring, and nerve injury. The use of percutaneous Bone marrow stem cells (BMSC)
avoids these morbidities with comparable clinical results. The aim of the study is to evaluate
efficacy, volume of callus formation and the clinical healing rate. Methods: we studied ten
patients of aseptic chronic non union where bone marrow aspirated , concentrated on a cell
separator, and then injected into the non unions under c-arm guidance.  Each non union re-
ceived a relatively same amount of concentrated bone marrow. Dimensions obtained from
RISPACS software in our institution calculated the volume of callus. Results: There was a
average of 28,418 cu mm of callus formation with an minimum of 4,245 cu mm and maximum
of 69,160.Time of union: The average time of union was 12 weeks with minimum of 6 weeks
and maximum of 24 weeks. Conclusion: the use of bone marrow concentrate injected Percuta-
neously is an effective and safe method for the treatment of an chronic long standing nonunion.

INTRODUCTION AND PURPOSE
Bone marrow aspiration concentrate (BMAC)

may possess a high potency for osseous defect healing
because it contains stem cells and multiple growth
factors. BMAC is obtained through density gradient
centrifugation of bone marrow typically aspirated from
the iliac crest. Similar to PRP, BMAC contains
platelets, growth factors and stem cells.  Mesenchymal
stem cells (MSC) from adult bone marrow are
multipotent that can differentiate into fibroblastic,
osteogenic, myogenic, adipogenic and reticular cells.
These cells may also provide a potential therapy for bone
repair. Bone marrow is a rich source of osteoprogenitor
cells that have the potential to proliferate and differenti-
ate into osteoblasts. Traditionally, autologous iliac bone
grafts have been used in treatment of nonunion. This
technique has its associated morbidity, which include
donor site pain, infection, scarring, and nerve injury. The
use of percutaneous Bone marrow stem cells (BMSC)
avoids these morbidities with comparable clinical results.

AIM OF THE STUDY:
To evaluate bone marrow concentrate efficiency

in healing non-union in long bones.

MATERIALS AND METHODS
Our study consists of ten cases of aseptic non-

union of long bones including femur, tibia and forearm .
The patients were treated with bone marrow

concentrate in Sri Ramachandra Medical College and
hospital between April 2011 to June 2013. This study
was carried out to evaluate bone marrow concentrate
efficiency in nonunion of long bones. All the cases of
non-union were followed up at the regular intervals. Ini-
tially patient underwent necessary clinical, radiological
and laboratory investigations and was admitted to the
ward. Patients were evaluated for anesthesia fitness and
associated medical problems and were referred to re-
spective departments and necessary treatment was
started.
Non union of long bones were classified by Paley et al
classification:
Nonunion, clinically and radiographically, into two major
types nonunion with bone loss of less than 1 cm (type A)
and those with more bone loss (type B).

Type A nonunions are subdivided into nonunions
with a mobile deformity (type A1) and those with a fixed
deformity (type A2). Type A2 is subdivided further into
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type A2-1, a stiff nonunion without deformity, and type
A2-2, a stiff nonunion with a fixed deformity

Type B nonunions are subdivided into nonunions
with a bony defect (type B1), loss of bone length (type
B2), or both (type B3). Both of these classification sys-
tems can be modified further by the presence or ab-
sence of infection

INCLUSION CRITERIA:
Non-infected nonunion of long bones

EXCLUSION CRITERIA:
Aplastic anemia, Blood dyscrasia.

SURGICAL TECHNIQUE:
A) BONE MARROW CONCENTRATE PREPARA-
TION:
The Bone Marrow Aspirate Concentrate protocol in-
volves two separate but related procedures:
1.The aspiration procedure ?Performed by a physician
and assisted by a scrub nurse. 2.The concentration pro-
cedure is?Performed by a circulating nurse.
B) BONE MARROW CONCENTRATE INJECTION
IN NON- UNION;

Patient in supine position under regional anes-
thesia in normal OT table. Parts painted and draped
.Under c-arm guidance thro a stab incision fracture ends
are freshened using a steinmen pin and incision closed
with ethilon using mattress stitch. Thro a new entry frac-
ture site  was approached, bone marrow concentrate is
injected with 18G needle

Postoperative protocol:
Patient discharged at 2nd postop day.
Advised appropriate mobilization as pre injection status
Sutre removal done on 12th POD.
Patient followed up and started on full weight bearing
depending on the postop radiograph.
VARIABLES ANALYZED IN THE STUDY:
 Preoperatively:
a) Demographic data, b) Closed/open fracture, c) Chro-
nicity of the non-union and d) Preop bone tenderness.
Postoperatively:
a) Time of union and b) Volume of callus
A) Time of union: Time of union is observed by regular
follow up of patients and with visible callus formation.
B) Volume of callus:
Using measuring tool in RISPACS in SRMC dimensions
of the callus is obtained excluding the cortical bone.
With the obtained dimensions volume of the callus is
obtained.

RESULTS
On our observation of non-union in 10 cases.

We observed the chronicity of non union , classified by
open / closed and paley classification in which we ob-
served the volume of callus formation and time of union.
There was a average of 28,418 cu mm of callus forma-
tion with an minimum of 4,245 cu mm and maximum of
69,160. Time of union: The average time of union was
12 weeks with minimum of 6 weeks and maximum of
24 weeks.

Case1 :
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DISCUSSION
Our study showed significant union results where

we had 28418 cu mm of callus with average healing
time of 12 weeks.

Case 1 in our series, which was a complex case
with grade 3a open fracture where ilizarov fixation done,
with chronicity of 9months. After BMSC injection we
had a good result, healing in 12 weeks with a callus vol-
ume of 69160 cu mm. Case 4, 4 months chronicity of
non-union healed in 6 weeks. We had callus formation
with volume of 14130 cu mm, which suggests that dura-
tion of the non-union affects the time to union.
 Hernigou et al successfully treated of 53 of 60 tibial
non-unions with bone marrow concentrate7. Also, aver-
age time of union was 12 weeks. This compares well
with our results, which was also 12 weeks.
In 2001 Devnani AS et al5 did a study with plate-fixation
with cancellous bone grafting for the treatment of non-
union of the shaft of long bones where all non-unions
healed on an average in 18 weeks.
In contrast, treatment of non-union with BMSC takes

CONCLUSION
Non-union long bones are challenge to orthope-

dic surgeons in view of poor fracture healing in these
cases.

Our study has shown that BMSC induces healing
even in chronic, long-standing non-union. Hence its use
may be recommended for treating non-union of long bones.
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lesser time to heal and also fewer complications such as
donor site morbidity.
When there is a gap union of more than 1 cm autologous
Bone Graft may be superior to BMSC.
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ABSTRACT:
Segmental femoral-shaft fractures occur in approximately 5% of femoral shaft fractures.  Seg-
mental fractures of the femur result from high-energy injuries and are usually accompanied by
massive soft tissue damage.  20 segmental fractures of the shaft of the femur were treated with
the interlocking nail. 19 fractures united, at an average of 28  weeks, without any additional
procedures.  There were one non-union, andtwo malunions.  6 pts had a knee stiffness of which
5 needed closed manipulation and 1 needed a quadriceps plasty. All fractures located between
the Trochanter and the femoral condyles can be nailed, regardless of the pattern of the fracture
or the degree of comminution.  Interlocked nailing is the treatment of choice for segmental
fractures of the shaft of the femur.

INTRODUCTION
Segmental fractures of the femoral shaft often

are difficult to treat. When the intermediate fragment is
split or either level of the fracture is  comminuted, the
stability offered by most implants is compromised. Con-
ventional closed intramedullary nailing does not provide
adequate fixation when cortical contact of the major frag-
ments of the fracture cannot be achieved. Plating of
segmental femoral shaft fractures is also an option, par-
ticularly when associated with peritrochanteric fractures
has been associated with periosteal stripping, increased
blood loss, increased operating room time and increased
chance of infection. Although technically difficult, in-
tramedullary nailing has been recommended by several
investigators and has demonstrated good results. The
purpose of this review was to analyze our results with
interlocked nailing of segmental fractures of the shaft of
the femur.

When electing intramedullary nailing, care must
be taken for proper nail selection.  Standard interlocking
intramedullary nails may be used successfully for frac-
tures that are distal to the lesser trochanter; however,
this may require leaving the nail “Proud” to ensure proxi-
mal fixation.  Cephalomedullary nails are required for
fractures that are proximal to the lesser trochanter.

MATERIALS AND METHODS
     Between 2007 to 2013, 41 patients who had

a segmental fracture of the femoral shaft who were seen

at Sri Ramachandra medical college and research insti-
tute, Chennai and treated with interlock intra medullary
nailing. Data on clinical and radiographic follow-up to
the time of union or non-union of the fracture were avail-
able for all the patients.

Segmental  fracture can be characterized by the posi-
tion of the segmental component :

 I.    Purely diaphyseal intercalary segment                 :
10 cases.
 II.   Subtrochanteric-diaphyseal intercalary segment  :
8
 III. Diaphyseal-supracondylar intercalary segment    :
2
  Intercalary fracture fragment :  A. Simple intercalary
fragment,
                                                    B. Comminuted in-
tercalary fragment.
     There were 29 male and 12 female patients, and the
average age was 31 years. High-energy trauma sec-
ondary to a motor-vehicle or motorcycle accident or to
being struck by an automobile while walking accounted
for 85 per cent of the fractures. Major associated inju-
ries were sustained by more than one third of the pa-
tients. There were 18 closed and 2 pts had grade I open
fractures. The average time to nailing after fracture was
2 days (range 0 to 8 days).
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    Interlocked nailing were performed, on the basis of
the location and the degree of comminution of the frac-
ture. For diaphyseal intercalary segment standard static
interlocked nailing, was done using 2 screws inserted
proximal and distal to the fracture.  In Subtrochanteric-
diaphyseal intercalary segment, when the fracture ex-
tends to trochanteric or subtrochanteric area, we have
used Cephalomedullary nail (RECON or SIRUS) to have
purchase in the femoral head and neck for better rota-
tional and angular stability. In Diaphyseal-supracondylar
intercalary segment, we have used a nail which has got
3 or 4 interlocking options distally in 2 planes ( SIRUS
NAIL).
      All nailings were performed under fluoroscopic con-
trol with use of fracture table. In 8 patients in whom
closed reduction of one or both fractures was unsuc-
cessful and open reduction was needed, the fascia was
closed after passage of the guide-pin, and the remainder
of the procedure, including reaming and insertion of the
nails, was performed
under fluoroscopic control.
     Postoperatively, the patients were allowed six weeks
of partial weight-bearing on two crutches, followed by
progressive weight-bearing as tolerated. Dynamization
of static interlocked nailing by removal of either the proxi-
mal or distal screws was not performed.
         The time to union of the fracture was defined as
the time from injury to full weight-bearing and healing of
the fracture, with healing characterized by bridging cal-
lus seen on two radiographs made with different projec-
tions. Union was considered delayed if there was ab-
sence of healing as assessed on standard radiographs
nine months after injury; non-union was considered to
be present if there was pain at either site of fracture,
continued need for external support, and no radiographic
evidence of healing at one year after injury; and malunion
was defined as shortening or lengthening of more than
one centimeter, 10 degrees or more of angulation in any
plane, or rotational malalignment of more than 15 de-
grees.

RESULTS
     The duration of follow-up ranged from 10 to 40
months (average, 28 months). Closed nailing was ac-
complished in 80 (33 cases) per cent of the patients. In
the remaining 20 per cent (8 patients), open reduction
was necessary because of failure to pass the guide-wire
across a site of fracture under fluoroscopic control. The
average intraoperative loss of blood was 150 milliliters.
The operating time, including positioning of the patient
on the fracture-table, averaged 140 minutes.

    There were no superficial or deep infections.  37 frac-

tures united without additional intervention. The aver-
age time to union of both segments of the fracture was
28 weeks (range, sixteen to forty-four weeks). The one
non-union was in a patient who had had an open frac-
ture. The closed distal segment healed, but the open proxi-
mal portion failed to unite. At nine months, this pt under-
went Bone grafting.  It healed uneventfully within four
months. There were two malunions: one in a patient who
had a varus angulation of 15 degrees and the other in a
patient who had shortening of 3 cm.
     Of the 37pts, the average flexion of the hip was 115
degrees (range, 90 to 135 degrees) and of the knee, 110
degrees (range, 40 to 140 degrees). No patient had a
flexion contracture of the knee. 6 patients had less than
60 degrees of flexion of the knee. Of which 3 pts needed
extensive physiotheraphy to get 90 degrees of ROM, 2
pts knee ROM increased with manipulation of knee and
1 Pt underwent quadricepsplasty to get 120 degrees of
movement

No infection noticed in this series.3 pts who underwent
RECON type of nail had abductor weakness for 8
months postoperatively which got reduced after the
fracture healed completely.

DISCUSSION
        Internal fixation of segmental fractures of the fe-
mur has gained widespread acceptance in the past de-
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cade as implants and technology have improved. The
rationale for internal fixation is that it restores anatomi-
cal alignment and allows early mobilization of the patient
and the limb. However, stable internal fixation has been
difficult to achieve. The use of a plate to achieve osteo-
synthesis of segmental fractures necessitates a wide
operative exposure and extensive stripping of soft tis-
sue, resulting in increased loss of blood and a longer op-
erating time. The risk of infection is increased, failure of
the plate is common, and the need for primary bone graft
adds additional morbidity to the procedure. Due to the
high rate of complications associated with this type of
fixation, most traumatologists have advocated intramed-
ullary nailing of segmental fractures. Conventional closed
Kuntscher nailing eliminates unsightly scarring of the
thigh, minimizes disruption of the soft tissues at the site
of fracture, reduces the risk of infection, and restores
anatomical alignment. Unfortunately, in comminuted frac-
tures, an unlocked nail cannot completely maintain the
length or rotational alignment of the limb. The use of
supplemental cerclage wires or unicortical plates and
screws for such comminuted fractures negates the full
benefits of closed nailing and does not always provide
secure internal fixation.
       The success of Interlock intramedullary nailing for
simple shaft femoral fractures has prompted the sur-
geons to extend its indications for comminuted and seg-
mental fractures of the femur. But certain introperative
techniques are essential for the success of this proce-
dures in these complex fractrues
        The starting hole is crucial, and care must be taken
to ensure that it is within the piriformis fossa and aligned
with the long axis of the proximal femur in the AP and
lateral fluoroscopic images. A helpful technique, if the
fracture pattern allows, is to reduce the segmental com-
ponent to the proximal fragment and then pass the
guidewire in the center of each fragment using fluoro-
scopic imaging.
        Reaming is then undertaken to the appropriate di-
ameter. Several authors have discussed the theoretical
risk of spinning the central fragment during reaming,
thereby damaging the blood supply and delaying healing.
In our experience, the strong attachment of the soft tis-
sues along the linea aspera prevents spinning in most
patients. However, when the intermediate fragment is
less than ten centimeters in length, spinning is a risk, and
reaming should be performed slowly and carefully.
        After reaming proximally, the distal fracture is then
reduced and the guidewire is passed into the distal frac-
ture fragment.  Reaming then is performed in the distal
fragment to the same diameter as was done proximally.
For fractures with a large comminuted segmental frac-
ture, the guide wire is passed through the proximal and

distal intact femur and reaming is undertaken bypassing
the comminuted injury zone, with care to maintain re-
duction.
         Obtaining and maintaining reduction is often diffi-
cult without an intact diaphysis to use as a template for
reduction.  Also, multiple fracture lines often are diffi-
cult to align with closed manipulative means. Reduction
devices commonly are required to obtain and maintain
reductions. Mallets and spiked pushers, found on the
pelvic reduction tray, are useful to push fragments into
position. Various hooks are also useful if fragments re-
quire a pull to obtain reduction. Schanz pins are frequently
beneficial in aligning intercalary fractures and the distal
metaphysis during guidewire placement, reaming, and
nail placement.

Passage of the nail requires vigilance to main-
tain an appropriate reduction.  Without an intact diaphy-
sis to capture the nail, the nail tends to translate medi-
ally.  This can be particularly problematic in patients with
large buttocks in whom there is difficulty in adducting
the proximal nail and jig against the soft tissues, which
exacerbates distal medial nail translation.  Occasionally,
it may be necessary to guide the nail into the distal meta-
physis with a percutaneously placed hook.  With intro-
duction of the nail into the distal femoral metaphysis,
alignment must be monitored because the nail will have
a tendency for eccentric placement leading to fracture
malalignment.
      Winquist and Hansen reported closed nailing of seg-
mental fractures of the femoral shaft with a Kuntscher
nail. Of their twenty patients, six had more than one cen-
timeter of shortening, and seven needed supplemental
external support after nailing to prevent deformity.
     Wiss, D. et al  has analysed 33 segmental fractures
of the shaft of the femur were treated with the Grosse-
Kempf interlocking nail. 28 of the fractures had been
caused by high-energy trauma. There were twenty-six
closed and seven open fractures. 32 of the 33 fractures
united, at an average of thirty-two weeks, without addi-
tional intervention other than dynamization of the nail.
There were one non-union, one delayed union, and two
malunions. Virtually all fractures located between the
lesser trochanter and the femoral condyles can be nailed,
regardless of the pattern of the fracture or the degree of
comminution. Closed interlocked nailing is the treatment
of choice for most segmental fractures of the shaft of
the femur.
       In this series, all but one fracture united after inter-
locked nailing. 6 pts in our series had less than 60 de-
grees of flexion. Which is due to the extensive periosteal
callus formation in these high velocity injuries reduces
smooth gliding of quadriceps on the femur.3 pts recov-
ered more than 90 degrees with physiotherapy, 2 pts
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needed knee manipulation to get 90 degrees and 1 pt
had to undergo quadriceps plasty to achieve 100 degrees
of movement. This knee stiffness can be prevented by
keeping the hip and knee in 90 – 90 position in the imme-
diate postoperative period.

CONCLUSION
           Virtually all fractures distal to the trochanter can
be nailed, regardless of the pattern of the fracture or the
degree of comminution.  Carefull preoperative planning
, intraoperative techniques and strict postoperative pro-
tocols are necessary for successful outcome of these
complex fractures. We recommend  Standard interlock
intramedullay nails with 2 screws proximally and distally
in diaphyseal intercalary segment fractures,
Cephalomedullary nails for fractures with trochanteric
subtrochanteric extension and Nails with 3 or 4 distal
locking options in 2 different  planes for diaphyseal su-
pracondylar type of fractures.
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ABSTRACT

Introduction: Rigid Equino cavus foot with scared adhesive skin over dorsum of foot is chal-
lenging situation to correct in child. Open surgical procedures are not recommended in view of
adhered scar. This case report highlights the importance of radiological measurements as the
guidance for deformity correction by ilizarov method.
Case Report: We are reporting a case of rigid Equino cavus deformity of 90 degree was
treated by Ilizarov deformity in 12year child with adherent skin over dorsum of foot. The patient
walks with weight bearing on forefoot and unable to ground his heel. He had rigid equinus of
foot with cavus midfoot, hindfoot was in neutral and clawing of all the toes. Since open bony
procedure was not feasible option in this patient, deformity was corrected by progressive com-
pression and distraction method by ilizarov external fixation. In with correction were regulated
by measuring radiological parameters to restore normal foot alignment and to achieve normal
plantigrade foot.
Conclusion: Ilizarov external fixator is the best surgical procedure for progressive correction
of rigid deformities with adherent skin over foot and ankle. Radiological parameters will guide
use to restore normal foot alignment.
Keywords: Equino cavus deformity, Ilizarov external fixator, Radiological foot align-
ment angles.

INTRODUCTION
Rigid foot deformities in children are common,

and open surgical procedures are generally avoided in
view of potential growth of the foot. Also when the con-
ditions of soft tissues are not favourable for open surgi-
cal procedures, Ilizarov method is the only option we
have to correct such a rigid deformity. Ilizarov external
fixator for correction of rigid deformities has been re-
ported in literature [1-6], but using radiological param-
eters as the guidelines and fine tuning correction has not
been mentioned. We report this case were followed
meticulous preoperative planning, execution of surgical
procedure and followed up patient closely, clinically and
radiologically to achieve correction of deformity with-
out much complications.

Case report:
A 12 year old child presented to us with deformity of

foot and ankle. He had snake bite at the age of 5years
and had large wound over dorsum of foot and ankle for
which he underwent repeated wound debridements and
skin grafting. During which surgeon has failed to
immobilise foot and ankle in neutral plantigrade position.
Over period of time, with position of ease, patient devel-
oped equino cavus deformity latter into rigid deformity.
Patient was walking on forefoot due to rigid, fixed de-
formity and was unable to ground his hind foot/heel. Over
forefoot there was thick secondary callosity on the meta-
tarsal heads with clawing of the all the five toes. His
heel appeared small, soft and tucked up compared to
normal limb due to lack of weight bearing. There was
prominence of the dorsum of foot over the midtarsal
joints, and skin over which was adherent, scarred hence
not a feasible option for any open deformity corrective
surgeries. Figure (1a) tight plantar ligament was palpable
on the sole of the foot.
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Figure 1,a- Preoperative clinical picture of a 12year old
child showing deformed scarred rigid equinocavus foot ,
1b- with ilizarov external frame during the period of cor-
rection, 1c- after completed correction during consoli-
dation period, 1d- at the time of 2 years follow up

Preoperative planning was done using standard antero-
posterior and stress dorsiflexion lateral view. We drew
calcaneal axis, talar axis, metatarsal axis and horizontal
line parallel to tibial articular surface on the x-ray trac-
ings. Figure (2a) [7] the normal radiological foot align-
ment measurements are, angle between horizontal line
and calcaneal axis is around 280 (C angle), calcaneal
axis and metatarsal axis is 1300 (CMT angle), horizontal
line and metatarsal axis is around 220 (MT angle), and
horizontal line and talar axis is around 24.50 (T angle)
[7]. Figure-3.In our case these preoperative measure-
ments were deranged due to rigid fixed equino cavus
deformity of foot and ankle. C angle -30, CMT angle
900, MT angle 900, and T angle 580 Figure- 2a. These
base line measurements were taken as our guidance for
the correction.

Figure 2-Red line is calcaneal axis, Yellow line is hori-
zontal line, Purple line is talar axis, Green  line is meta-
tarsal axis. Fig 2a- C angle was -30, CMT angle was
900, MT angle was 900, and T angle was 580 . Fig 2b-
radiological parameters during follow up and Fig 2c at
2years followup for description to see the text.

Figure 3a-Normal foot morphology. (a) The angle be-
tween the longitudinal axis of the calcaneus and the fore-
foot is 130 degrees; The angle between the horizontal
plane and the metatarsal or forefoot axis is 22 degrees.
The hindfoot axis between the horizontal plane and the
axis of the heel is 28 degrees. The angle between the
talar axis and the horizontal plane is 24.5 degrees (this
inclination corresponds to a 115-degree angle between
the longitudinal axis of the talus and the anatomical axis
of the tibia). (b) The same angles as illustrated in Figure
3b- showing the relationships between different anatomi-
cal areas of the foot.

Table 1 showing Radiological parameters normal, pre-
operatively and at the follow up.

We had applied Illizarov frame apparatus to de-
formed leg by, two rings in tibia, connected to calcaneal
half ring and metatarsal half ring. Correction of defor-
mity was achieved by posterior distraction between dis-
tal tibial ring and calcaneal half ring which restores C
and T angles, anterior compression between distal tibial
ring and metatarsal half ring which restores MT angle,
cavus correction was achieved by lengthening of foot or
elongation/flattening of arch of foot by mediolateral dis-
traction which restores CMT angle. We executed dif-
ferential distraction and compression 1:3 for posterior

            Normal angles     Pre op angles     1 month        3 months
                                                                   follow up       follow up

Horizontal and calcaneal axis 280 -30 200 280

Horizontal and metatarsal axis 220 900 500 230

Horizontal and talar axis 24.50 580 380 220

Calcaneal axis and metatarsal axis 1300 900 1100 1280
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and anterior connections of ankle to correct equinus de-
formity, 1:1 distraction for the mediolateral connection
of foot to correct cavus deformity. The rate of distrac-
tion adjusted taking patient’s pain factor, at the rate of
1mm per day. Follow up radiological measurements were
taken as the guidelines for the restoration of radiological
angles during the follow up. Following surgery we edu-
cated the patient to do these corrective distraction and
compression by himself daily at his home. He was asked
to come for follow up once in every two weeks to moni-
tor his clinical improvement, to overlook any complica-
tions and radiological improvement in these angles. We
achieved correction of deformity to plantigrade foot by
11weeks, and left the Illizarov apparatus insitu for about
4weeks after correction for the consolidation of the soft
tissues. Then Illizarov frame was removed after 15weeks
and patient was put on below knee walking cast for
3weeks encouraging him to full weight bearing walking
on the corrected plantigrade foot. After removal of cast
patient was encouraged to walk and physical therapy
was given to improve ankle range of movements. He
was followed up regularly at 4, 6, 12, 18 and 24months.At
the final follow up of two years patient was examined
clinically and radiologically. He has stable ankle joint and
pain free good range of movements 200 dorsiflexion and
600 plantar flexion. Radiologically measurements are C
angle 280, CMT angle 1290, MT angle 230 and T angle
220 Fig 2c ,Table 1and his foot and ankle disability index
(FADI) score is 86.5 and American foot and ankle score
is 92 at the time of final follow up Figure-4.

Figure 4-At the time of 2year follow up.

DISCUSSION
Correction of rigid equino cavus foot in skel-

etally immature foot is challenging situation. With adher-
ent scar over dorsum of foot makes it difficult scenario
for any open surgical procedure and surgical corrective
osteotomy is not advisable in rigid equino cavus defor-
mity of foot and ankle in immature skeleton.  Adherent
scared tissue at incision site can lead to disastrous com-
plications like skin break down, infection, exposure of
the tendons and finally may require amputation[8]. Rus-
sian literature reports that open surgical methods to cor-

rect foot and ankle deformities had given poor results
due to painful foot. Also severe complex deformity war-
rants large size wedge correction leading shortening of
the foot in growing child. The Illizarov compression –
distraction is very useful successfully to correct such
deformities when skin conditions are not good also the
correction can be achieved without any open bony pro-
cedure [1-6, 9-11].

Volkov et al used a hinged distraction external
fixation apparatus to correct deformity of the foot with-
out an open procedure [6, 12]. The Illizarov compres-
sion-distraction apparatus corrects the deformity by slow
and gradual distraction of the capsules and ligaments of
the joints of the foot, Once the desired correction has
been obtained, the position is maintained for an addi-
tional period of time in the device, followed by immobili-
zation in a plaster cast for a specified period followed by
the use of corrective shoes [12, 13].

Talyshinskii et al. suggested that poor results
with external fixation device for the correction of defor-
mity are due to faulty surgical technique, failure to fol-
low the radiological guidelines, severity of complex de-
formity of the foot, and muscular Weakness [11]. The
shape and appearance of foot is altered in case of
contractures secondary to burn or cellulites especially in
growing children. Hence appearance of foot alone should
not be considered as a measure to correct complex foot
deformities in children. The importance should be given
for radiological measure like C angle, CMT angle, MT
angle and T angle to restore normal foot alignment. Plan-
tigrade foot correction can be achieved when these ra-
diological measurements and appearance of foot are
considered.

We report this case of correction of sever de-
formity by Illizarov apparatus, without any open proce-
dure in children with potential growth of the foot. Follow
up radiological measurements were used as the guide-
lines for restoration of angles to correct the limb to plan-
tigrade foot. During the process of compression and dis-
traction patient’s compliance, pain factor, regular follow
clinical photographs and radiological measurement were
taken to analyse the deformity correction. The goal of
radiological measurement was to fine tune the compres-
sion and distraction to achieve pain free plantigrade foot
with normal radiological angles.

In our case we achieved good result as we fol-
lowed meticulous surgical technique, fine tuning our com-
pression and distraction of the apparatus by taking pa-
tients response and radiological guide lines during follow
up visits. So it’s possible to achieve near normal planti-
grade foot by these methods and to restore normal foot
alignment.
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CONCLUSION
A rigid deformity of foot and ankle with unyield-

ing adherent dorsal skin is best corrected by applying
Illizarov principles of deformity correction especially when
open bony procedures are not feasible. Radiological mea-
surements will guide us to end of correction and also to
fine tune our approach to achieve plantigrade foot.
Clinical message: Follow Ilizarov principles to correct
rigid foot deformities in children. Radiological measure-
ments will guide to restore normal foot alignment.
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GIANT CELL TUMOUR OF LOWER END OF THE

TIBIA - A CASE REPORT
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ABSTRACT
              Giant cell tumour is a locally aggressive tumour. Common sites are distal

end of the femur, proximal end of tibia, distal end of radius and proximal humerus.
Presenting a case of 52yr old male with Giant cell tumour in lower end of the right
tibia because of its rare location. Patient came with complaints of pain and swelling in
the right ankle. Histopathology of the tissue shows multinucleated giant cells with
uniform vesicular nucleus and mononuclear cells which are spindle shaped sugges-
tive of GCT. The patient was treated by curettage and bone cement to fill the defect.

Key words : Giant cell tumour , curettage, bone cement

INTRODUCTION
         Giant cell tumor of bones is an unusual neoplasm
that accounts for 4% of all primary tumors of bone and it
represent about (10%) of malignant primary bone tumors
with its different grades from borderline to high grade
malignancy. Usually, the age of patients ranges from 20 to
55 years and the peak age incidence is in the third decade
of life with slight female predominance (1.2 :1) [1]. It is a
locally aggressive tumor which involves the ends of long
bones in skeletally mature individuals. The common clini-
cal symptoms are pain related to affected bone, swelling
and decreased range of movement in adjacent joint [2].
The diagnosis of giant cell tumor of bones depends mainly
on clinical and radiological examination (plain X-ray and
CT scan) on the site of the lesion [2]. The treatment of
GCT is directed towards local control without sacrificing
joint function. This can be achieved by intralesional curet-
tage with autograft reconstruction by packing the cavity
of the excised tumor with morselised iliac corticocancellous
bone or using bone cement as packaging material for the
defect [3].

CASE REPORT
A 52yr old male patient presented with com-

plaints of pain and swelling on the lower end of the right
leg. The patient suffered a twisting injury to the leg one
year ago and had mild pain and swelling for which he
took treatment from the bone setter. The pain reduced
but the swelling persisted. One month ago, the swelling

increased in size and was associated with severe pain
which was exaggerated on walking. There was no his-
tory of fever, night cries, loss of weight and loss of appe-
tite. History of massage therapy was present which was
done 4-5 times.

On examination, swelling was present over the
distal aspect of the leg about 6 × 4cm with well-defined
margins, smooth surface. The skin over the swelling was
normal. Tenderness was present over distal tibia. Ankle
movements were normal. No distal neurovascular deficit.

X-ray (Figure 1 & 2) showed well-defined
expansile lytic lesion at distal end of right tibia with thinned

Fig.1 X--ray AP view          Fig.2 X-ray Lateral View
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 out cortex suggestive of giant cell tumor of distal end
tibia. CT (Figure 3) ankle shows morphology of
subarticular expansile lytic lesion in lower end of right
tibia. No evidence of metastasis.

Figure 3 CT Ankle

The condition and routine investigations done in
preparation for operative procedure were explained to
the patient. Patient was treated with intralesional exci-
sion and curettage and the cavity was filled with bone
cement. On exploration, tumour was reddish grey, fri-
able in consistency, tumour mass was breaching the lat-
eral cortex of distal tibia with intact periosteum and sent
for histopathological examination which confirmed giant
cell tumor. Histopathology of the tissue shows multinucle-
ated giant cells with uniform vesicular nucleus and mono-
nuclear cells which are spindle shaped suggestive of GCT
(Figure 4) . The patient was immobilised in below knee
slab for six weeks  and partial weight bearing was al-
lowed. Patient was followed up for one year, there was
no local recurrence of tumour seen and was walking
independently with full range of ankle movements with-
out pain.

Figure 4 Histopathology

DISCUSSION
Giant tumors are locally aggressive and some

may be malignant. The benign form of GCT has the in-
triguing feature of being able, in rare instances, to me-
tastasize despite otherwise benign characteristics. The
malignant variety of GCT has been defined as a sarco-
matous growth that is either primarily juxtaposed to a
typical benign focus or occurs after a prolonged interval
at the site of a previously treated and documented focus
[4, 5].

Curettage and wide resection have been the
accepted methods of treatment for GCT of bone [6].
Adjuvants such as phenol, hydrogen peroxide used in a
percentage varying from 5% to 80% after completion of
curettage, may be of additional benefit in helping to de-
crease recurrence rates after curettage [7, 8]. Some
recent studies, though, have questioned the role of adju-
vants and filling agents in reducing the recurrence rate
of giant cell tumors. Adequate removal of the tumor
seems to be a more important predictive factor for the
outcome of surgery than the use of adjuvants. The study
by Trieb et al. [9] demonstrated that local recurrence
rate of giant cell tumors located in long bones treated
with or without phenol is similar.

Bini et al. [10] published a paper in which they
treated giant cell tumor with curettage and cementation.
It is postulated that the exothermic reaction of poly
methylmethacrylate generates local hyperthermia which
induces necrosis of any remaining neoplastic tissue; yet
it does not extend to the normal tissues to result in local
complications. The possibility that the polymerization of
poly methylmethacrylate may produce a local chemical
cytotoxic effect cannot be excluded [11]. It is shown
that the addition of cement can reduce the rate of recur-
rence but is associated with higher risk of subsequent
need for joint replacement [12]. Cytotoxic agents like
methotrexate and adriamycin have been incorporated in
bone cement and other drug delivery systems in an at-
tempt to reduce recurrence [12].

Fig. 5 Immed.        Fig. 6 Six months
     Post op                    Post op

Fig. 7.  Post op
weight bearing
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We treated the patient with curettage and use
of bone cement to pack the cavity which showed good
postoperative results without any recurrences and func-
tional problems. We recommend that it is a good treat-
ment option for GCT of lower tibia.

REFERRENCES
1.Dahlin DC. Caldwell lecture. Giant cell tumor of bone: highlights
of 407 cases. American Journal of Roentgenology. 1985;144(5):955–
960.
2. Canale TS, editor. Campbell’s Operative Orthopaedics. 11th edition.
Vol. 1. New York, NY, USA: Mosby; 2007. Chapter 21: Benign/
aggressive tumors of bone; pp. 883–886.
3.Persson BM, Ekelund L, Lovdahl R, Gunterberg B. Favourable
results of acrylic cementation for giant cell tumors. Acta Orthopaedica
Scandinavica. 1984;55(2):209–214.
4. Jaffe HL, Lichtenstein L, Partis RB. Giant cell tumour of bone: Its
pathological appearance, grading, supposed variants and treatment.
Archives of Pathology. 1940;30:993–1031.
5. Campanacci M, Giunti A, Olmi R. Giant cell tumours of bone. A
study of 209 cases with long term follow up in 130. Italian Journal of
Orthopaedics and Traumatology. 1975;1(2):249–277.

6. Sung HW, Kuo DP, Shu WP, Chai YB, Liu CC, Li SM. Giant-cell
tumor of bone: analysis of two hundred and eight cases in Chinese
patients. Journal of Bone and Joint Surgery A. 1982;64(5):755–761.
7. Dürr HR, Maier M, Jansson V, Baur A, Refior HJ. Phenol as an
adjuvant for local control in the treatment of giant cell tumour of the
bone. European Journal of Surgical Oncology. 1999;25(6):610–618.
8. Nicholson NC, Ramp WK, Kneisl JS, Kaysinger KK. Hydrogen
peroxide inhibits giant cell tumor and osteoblast metabolism in vitro.
Clinical Orthopaedics and Related Research. 1998;(347):250–260.
9. Trieb K, Bitzan P, Lang S, Dominkus M, Kotz R. Recurrence of
curetted and bone-grafted giant-cell tumours with and without
adjuvant phenol therapy. European Journal of Surgical Oncology.
2001;27(2):200–202.
10. Bini SA, Gill K, Johnston JO. Giant cell tumor of bone. Curettage
and cement reconstruction. Clinical Orthopaedics and Related
Research. 1995;(321):245–250.
11. Nelson DA, Barker ME, Hamlin BH. Thermal effects of acrylic
cementation at bone tumour sites. International Journal of
Hyperthermia. 1997;13(3):287–306.
12. Gaston CL, Bhumbra R, Watanuki M, et al. Does the addition of
cement improve the rate of local recurrence after curettage of giant
cell tumours in bone? Journal of Bone and Joint Surgery B.
2011;93(12):1665–1669.



Tamil Nadu Orthopaedic Journal Vol.40, Issue 1, February 201477

OSTEOCHONDRAMA AS A CAUSE OF SCAPULAR

WINGING IN AN ADOLOSCENT GIRL - A CASE

REPORT
Dr. N.S.Rajarajan, Dr.S.P. Ilangovan,

ESIC Hospital , PGIMSR, K.K. Nagar, Chennai.

ABSTRACT
Introduction: Although long thoracic nerve palsy is the classical pathogenesis of winging
scapula, it may also be caused by osteochondroma. We report a rare case of a scapular osteo-
chondroma arising from the medial border and causing a pseudowinging of the scapula.
Case presentation:
15 year old girl presented with progressive deformity and painless swelling in the medial aspect
of  scapula. Clinical examination showed bony hard swelling in the medial aspect of scapula and
had full painless range of movement with grating sensation on extreme range of movement.
Patient was  investigated and underwent open surgical excision. A histopathology examination
confirmed the clinical diagnosis of osteochondroma. A clinical examination three months later
showed a painless full range of
motion and absence of grating sensation and disappearance of deformity.
Conclusion: osteochondroma should be considered in the differential diagnosis for any ado-
lescent presents with a winging of the scapula.
Keywords: adolescent, benign tumor, osteochondroma, scapular winging.

INTRODUCTION
Osteochondroma is the most common primary

benign tumor of the scapula with incidence of 3- 4.6
percent.(6). Usually it is a single lesion located on the
anterior aspect of the scapula. It can cause winging
of the scapula.

Winging of the scapula (scapula alata ) is de-
fined as the prominence of the medial border of scapula.

In addition to pain and deformity, it can cause a
reduction in the shoulder strength, and range of motion.

 This entity was first described by velpeau.(1).
Serratus anterior muscle impairment is the classic
etiopathology, secondary to long thoracic nerve
palsy.(2).However, because a broad variety of different
lesions may also account for winging of the scapula (3).
Fiddian and King( 4) proposed a classification of scapula
alata on an anatomic basis. Type 1 lesions are caused
by nerve pathology, Type 2 lesion related to muscle pa-
thology, Type 3 lesions relate to osseous pathology, Type
4 lesions include joint diseases.
      The winged scapula can be either dynamic or static.
In dynamic scapular winging, the omoplate becomes

prominent on movement but demonstrates no pathologi-
cal finding at rest. Scapula alata caused  by serratus
anterior palsy with insufficiency of retaining the omoplate
to the thorax is the protype of dynamic winging.(2).The
patient present with a decreased range of active shoul-
der motion, Shoulder weakness or shoulder discomfort
on exertion. Onexamination , the scapula is abnormally
high, moved,  and winging occurs when the patient per-
forms 90 degree forward flexion. Yet, dynamic winging
can be caused by paralysis of the trapezius muscle. In
this condition, winging occurs when the patient abducts
the shoulder to 90 degree. By contrast, static winging of
the scapula refer to cases where the scapula is  promi-
nent at rest and no appreciable change occurs with ac-
tive movement of the shoulder. Therefore, some au-
thors tend to describe this entity as pseudowinging.(3,5).

Osteochondromas are usually painless, but
symptoms may result from complications such as me-
chanical restriction, fracture of bony stalk of the tumor,
nerve impingement syndromes, malignant transforma-
tion of the cartilaginous cap and large bursa formation.
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CASE PRESENTATION;
A 15 years old girl presented with a deformity

and painless swelling in the right scapula and progres-
sively  increases for the past 6 months .She did not com-
plain about any other symptoms. There was no history
of trauma and family history was not contributory. A
clinical examination showed an important asymmetry of
her scapula with her right side elevated from her left
side. A hard bony swelling was palpable along the
medial border of right scapula. She had a complete
painless and full ROM for both shoulder, but a grating
sensation was felt on the right side when arm was pas-
sively abducted and elevated. Her neurological  exami-
nation was normal.

Plain radiographic evaluation in AP, lateral, ob-
lique views were taken and showed a bony lesion in the
medial border of the right scapula.  The preoperative
diagnosis was osteochondroma of the scapula and it was
further evaluated by CT scan. Considering that the
lesion was painless but it resulted in an important  defor-
mity, surgical resection was planned and performed
under general anesthesia. The incision was  performed
along the medial border of the scapula. The osteochon-
droma was exposed and totally excised from the healthy
scapular base removing the entire cartilaginous cap.
(fig.1,2,3,4).A  histopathologyexamination confirmed the
clinical diagnosis. The patient was discharged on third
post operative day. A  clinical examination three months
later showed full painless ROM and complete disappear-
ance of the deformity.

Fig.1 Fig.2

Fig.3 Fig.4

DISSCUSSION
Though winging of scapula is generally considered to
be synonymous with serratus anterior palsy. (3,5). The
differential diagnosis of winged scapula can be due to
many causes other than serratus anterior palsy. A num-
ber of other causes have been described as
pseudowinging.(4,5).
The differential diagnosis of winged scapula can be com-
plicated. When treating patients with scapular winging,
orthopedic surgeon should be aware of different
etiopathology. Although scapula alata usually indolent,
patients with subscapular osteochondroma often com-
plain of pain and grating sensation. On examination, an
exostosis may be localized by internally rotating shoul-
der joint to produce grating or snapping and accentu-
ated if a large accompanying bursa is formed. Audible
crepitus may be produced with active abduction and in-
ternal rotation of the shoulder.(8).

As anteroposterior radiograpy may not always de-
lineate the subscapular osteochondroma, a true lateral x-
ray  or a CT scan is  necessary to demonstrate the mass
and confirm the diagnosis. The pathognomonic radiographic
picture is the the cortex of the host bone flaring into the
cortex of exostosis and the the cancellous bone blending
with each other. CT scan is not only useful for confirming
diagnosis but also for preoperative planning.

MRI is recommended if malignancy is sus-
pected. The rapid formation of bursa might be misinter-
preted as malignant transformation of the cartilaginous
cap of the osteochondroma.(5,7). MR images allow for
a measurement of the thickness of the cartilaginous cap,
which is a significant predictor of malignant transfor-
mation. A cap thinner than 1cm usually indicates a be-
nign condition , whereas a cap thicker  than 2cm gener-
ally corresponds to malignant transformation. The dif-
ferential diagnosis between bursa and malignant trans-
formation is important in patients with multiple osteo-
chondroma.

Malignant transformation to chondrosarcoma
occurs in approximately 1% of solitary osteochondroma
in adult life. Of interest, in patients with multiple heredi-
tary exostosis, up to 27% may develop malignant trans-
formation.(10). Finally MRI visualizes the effects of the
lesions on surrounding structures.(5).A bone scintigra-
phy is weakly positive or negative in inactive exostoses
of the adult but positive during malignant transformation
and may be taken into consideration to exclude
malignancy.(9).As biopsies carry the risk of spreading
the tumor content, this option is recommended only if
imaging techniques are insufficient to assess the malig-
nancy of the mass.

Operative treatment is recommended in the
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case of pain, decreased range of motion of the shoulder
or local compression of nervous or vascular structures.
Resection of osteochondroma is the treatment of choice
for winged scapula caused by osteochondroma. If ma-
lignancy is suspected, operative resection is inevitable.
Only the cartilaginous component is capable of growth
and should be completely removed with its capsule. The
prognosis of the solitary osteochondroma is excellent.
Local recurrence after surgery is very rare. (9).

CONCLUSION
Dispite of its rarity osteochondroma should be

considered in the differential diagnosis for any adoles-
cent presenting with a winging of scapula.
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JOINT PRESERVING PROCEDURE FOR

UNILATERAL GAINT CELL TUMOUR OF DISTAL

FEMUR – A FOLLOW UP
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Abstract:
Giant cell tumor of the bone (GCT) is one of the most common primary bone

tumors in young adults1. The ideal form of treatment for lesions that arise near major joints
remains unclear. Although extended curettage with adjuvant and local reconstruction is the
standard treatment of uncomplicated giant cell tumors, it carries high recurrence rates in ag-
gressive or recurrent GCT. In these situations, wide resection of the tumor has been accepted
as the standard treatment. But it has always been a challenge to reconstruct the resected gap,
especially across joints.2

                 10 patients with unicondylar GCT were treated with resection and reconstruction
of the defect using d’ Aubingue procedure our institute.
                After a mean follow up of 4.5 years there was no recurrence and the mean range of
flexion was 87° without any instability and pain. All patients are currently free from disease,
and none have had metastases.  Grafts consolidated at a mean of 4.5 months. 70% had move-
ment of more than 90 degrees without pain. 3 patients had excellent outcome with ability to
return back to work and ROM of 90 or more. 3 had fair and 4 good outcome with reduced
ROM but pain free.

By using d’ Aubingue limb salvage procedure, we have been able to achieve satisfac-
tory oncological and functional outcomes in view of the patient age group, socio-economical
status, cost and durability factor in to consideration. However this technique is having some
limitiation that it can be used only for unicondylar GCT with intact quadriceps.

Key words: Gaint cell tumour, d Aubingue procedure, limb salvage, patella pedicle flap

INTRODUCTION
Giant cell tumor of the bone (GCT) is one of the

most common primary bone tumors in young adults1.
Local extensions, regional and systemic tumor implanta-
tion and malignant transformation with widespread me-
tastases are among the reported manifestations of these
neoplasm’s that are indicative of their aggressive and
unpredictable nature. The ideal form of treatment for
lesions that arise near major joints remains unclear. Al-
though extended curettage with adjuvant and local re-
construction is the standard treatment of uncomplicated
giant cell tumors, it carries high recurrence rates in ag-
gressive or recurrent GCT. There has been a great deal
of development in the surgical management of the ag-
gressive, recurrent or peri-articular giant cell tumor to-
wards limb salvage. In these situations, wide resection
of the tumor has been accepted as the standard treat-

ment. But it has always been a challenge to reconstruct
the resected gap, especially across joints.2

The options for reconstruction after resection in-
clude the use of a custom tumor endoprosthesis, an
osteoarticular allograft or an allograft-endoprosthesis com-
posite, or an arthrodesis with intercalary bone grafting.

Endoprosthetic replacement after resection of
the tumour provides an early improvement in function.3

However, the use of custom-made constrained tumour
endoprostheses in this situation is limited by the exorbi-
tant cost and high functional demands of the patients.
Allograft-endoprosthesis composites are an alternative
to endoprosthetic reconstruction. But the high incidence
of complications such as fracture, deformity and infec-
tion, makes the outcome unpredictable.4

 The ideal reconstruction should have biological
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affinity, resistance to infection, sufficient biomechanical
strength and durability. It is really a great challenging to
provide long-lasting survival and function of the limb after
reconstruction with biological solutions using living bone,
which will be best and cheaper option. The geometry of
patella has lead to its use for condylar reconstruction
following resection for giant cell tumor around knee.

AIM
To analyse the outcome of pedicle patellar im-

plantation in treating the defect of the knee joint after the
excision of unicondylar giant cell tumor of distal femur.

MATERIALS AND METHODS
10 patients with unicondylar GCT were treated with

resection and reconstruction of the defect using d’ Aubingue
procedure our institute and followed up for a mean period of
4.6 years (range from 2.5yrs to 8yrs). Average age at pre-
sentation was 17.8 years (range 16-22).  All patients had
plain x-rays, CT scan and MRI to check integrity of articular
cartilage. Lateral condyle involvement was found in 4 and
medial in 6 patients. Femoral condyle was removed “en bloc”
with the tumor.  The patella was isolated with a slip of quad-
riceps attached to its proximal superior-medial pole and ro-
tated to place it horizontally in the zone of resection. Patella
with intact Vastus lateralis was fixed in continuity and in level
with the rest of the femoral condyle.

Rest of the bone defect between Patella and
Femoral shaft where filled with fibula and Iliac bone
graft. The patients were allowed non weight-bearing
walking using walker support as soon as the pain sub-
sided. Patients were followed up every 6  weeks with
radiographs to assess the bone integration and quality of

the regenerate. Any complications encountered were
identified at the earliest stage and treated aggressively.
Post operatively up to 6 weeks the limb was protected
with POP slab. Non weight bearing was continued till
satisfactory consolidation was seen in X ray and gradu-
ally knee bending exercises where commenced.

Fig 1a:Complete en bloc tumor resection                         Fig 1b: Isolated patella with muscle pedicle

Fig 1c: Articular reconstruction using patella  Fig 1d: Fibula shaft graft with screws
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      Fig 2a: 3months post operative                      Fig 2b: 6months post operative

         Fig 2c: 6yrs post operative                                     Fig 2d: 8yrs post operative

RESULTS
After a mean follow up of 4.5 years there was

no recurrence and the mean range of flexion was 87°
without any instability and pain. All patients are currently
free from disease, and none have had metastases.  Grafts
consolidated at a mean of 4.5 months. All joints were
fairly stable and no AVN changes reported even with
the maximum 8 yrs follow up cases.  70% had move-
ment of more than 90 degrees without pain. 3 patients
had excellent outcome with ability to return back to work
and ROM of 90 or more. 3 had fair and 4 good outcome
with reduced ROM but pain free.

       The average delay before NWB walking was
5  days, 3  months before partial weight bearing with a
walker and 10 months (range 8.6–10.4) for unaided full
weight bearing. The mean period of follow-up for the
patients was 4.5 months (range 2.5 – 8 yrs).
        There were reoperations for 1screw back out (im-
plant removal) and 1 wound gapping (needed rotational
flap cover). 1 patient had arthritic changes at 5 years
follow up. 50% of patient had extensor mechanism prob-
lems with the lag of more than 30 degrees occurred.
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Fig 3a:8 yrs post op -
extension

Fig 3b:8 yrs post op –
30degree extensor lag

Fig 3c:8 yrs post op –
flexion 110 degree

Fig 3d:8 yrs post op – full
weight bearing

DISCUSSION
 The aim of treatment in giant cell tumours is to

preserve the joint and only in a few of the selected cases
was sacrificing the joint necessary. The survival rates
after the wide resection of these locally aggressive
tumours are very encouraging. The morbidity and mor-
tality after successful surgical wide resection of these
tumours are negligible. The options for reconstruction
after resection of such an aggressive or recurrent bone
tumour about the knee and ankle include the use of a
custom tumour endoprosthesis, an osteoarticular allograft
or an allograft-endoprosthesis composite, or an arthrod-

esis with intercalary bone grafting.
Several authors have reported on the technique

of resection arthrodesis using bone grafts. The defect
has been reconstructed with the use of various combi-
nations of autogenous grafts from the fibula, tibia or iliac
crest.5 In these studies, a high rate of non-oncological
complications (40%) like non-union, fatigue fracture of
the graft, loss of fixation and inadequate soft-tissue cov-
erage have been reported.

By using d’ Aubingue limb salvage procedure,
we have been able to achieve satisfactory oncological
and functional outcomes in view of the patient age group,
socio-economical status, cost and durability factor in to
consideration. However this technique is having some
limitiation that it can be used only for unicondylar GCT
with intact quadriceps.

CONCLUSION
For selected patients with GCT (unicondylar dis-

tal femur), d’ Aubingue procedure is the better option
because of their age, joint restoration and desired level
of activity. This joint preserving procedure offers the
potential advantages of being a stable, durable, cost ef-
fective  and predictable reconstruction.
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PATELLA FUNCTION IN TOTAL KNEE
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ABSTRACT
Between Jan 2009 and June 2011, we performed 54 primary total knee replacements

with patelloplasty in 45 patients. We conducted a study to assess the function of patella using
patellofemoral scoring system. Pre op Knee Scoring System scores were 40.92 points and
Functional scores were 42.87 points. Postoperatively Scores increased to 87.66 points and
88.24 points. Patella Score averaged 86.29 points. In our study 49 knees fall under excellent
group and 5 knees fall under good and there were no poor cases using patellar scoring system.
There were no cases of revision Total Knee replacement. Anterior knee problems were appro-
priately emphasized by a specific patellar scoring system. Patients, who have a good Knee
Society Score, might have a fair Patellar Scoring system due to Patellofemoral crepitus and
anterior knee pain which can be assessed by the Patellar Scoring System.

INTRODUCTION
Total Knee Arthroplasty (TKA) has become gold stan-
dard for the treatment of osteoarthritis and rheumatoid
arthritis. Patellofemoral osteoarthritis (PFOA) is increas-
ingly recognized as a common, early form of Osteoar-
thritis (OA) associated with symptoms and functional
limitation.  Patellofemoral problems often cause unsatis-
factory results after Total Knee Arthroplasty. There is
always discrepancies in the clinical outcome of TKA
between the Scoring system and Patellofemoral symp-
toms. Subjective symptoms or objective data from
patellofemoral joint disorders is not accounted for in scor-
ing system such as Knee Society Scoring. The disparity
may be due to paucity in Scoring system to evaluate
TKA with and without resurfacing of Patella. We hy-
pothesized that the standard patellofemoral radiographic
evaluation obtained with an unloaded axial view at 45°
of knee flexion overemphasized patellar maltracking and
loaded patellar radiograph would increases the chance
of obtaining correlations between clinical and radio-
graphic assessments in TKA13,18,24.

MATERIAL AND METHODS
This study done on Patients who underwent

TKA between 2009 – 2011.  There were totally 45 pa-

tients and 54 knees were analyzed. The prosthesis used
in the study was Optetrak (Exactec) and Genesis II
(Smith and Nephew). At a minimum follow up of two
years these patients were examined using a scoring sys-
tem which includes questionnaires and clinical evalua-
tion specific to the anterior compartment of the knee.
Informed consent for participation in the study was ob-
tained from all patients.

Single experienced surgeon performed all sur-
geries. Through medial parapatellar approach skin inci-
sion was made and capsulotomy was done. Epi-condy-
lar instrumentation was used to obtain accurate rotation
of the femoral component along the epi-condylar axis.
Appropriate cuts made in proximal tibia and distal fe-
mur. For Optetrak Box cut from intercondylar notch was
made and for Genesis II Deep dish polyethylene was
used.  The proximal tibia was prepared to receive the
tibial baseplate. Patella is everted and stabilized with a
clamp and peri-articular margins are cauterized. In all
the cases only patelloplasty was done and no resurfac-
ing was carried out. Patelloplasty- Circumpatellar Den-
ervation of Patella by electrocautery with removal of
osteophyte around patella. Patella tracking was checked
with the components in place.
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Patella Denervation with Cautery

Osteophytes were removed

Post Patelloplasty Patella

Knee society pain and function scoring systems
was used to clinically evaluate the knee. The knee func-
tion was assed using a patella scoring system. The scor-
ing system ranged from 0 to 100 points with zero being
worst and 100 being best and included ratings for sub-
jective and objective clinical aspects of the knee after
TKA. Subjective evaluation included anterior knee pain
during a repetitive low chair rise and questions regard-
ing specific functional limitations. A maximum of 50 points
was allocated for absence of anterior knee pain, as this
was the most important clinical outcome. Anterior knee
pain was evaluated during a simulated activity of daily

living such as a low chair rise. Pain intensity was rated
using a visual analog scale (VAS) ranging from 0 to 10
points with 0 being no pain and 10 being maximum pain.
Each point is then converted in multiples of five. The
patient was asked if they experienced functional limita-
tions during activities that typically stress the
patellofemoral joint with the knee flexed in 90°. Fifteen
points were allotted for no limitation, 10 points for sub-
jective limitation on one activity, five points for two ac-
tivities and no points for all three activities. Objective
evaluation included are tenderness to patellar facets pal-
pation Crepitus throughout active range of motion (ROM)
and quadriceps strength. Palpable Crepitus was catego-
rized as mild moderate and severe.

Radiographic assessment was performed using standard
and modified Merchant axial views. The Merchant axial
view radiograph was modified by positioning the limb
with the knees in 45 ° flexion. The relationship between
the x-rays source the joint angle, and the cassette posi-
tion was kept unchanged from the original view.

Fig 2 HOSPITAL FOR SPECIAL SURGERY PATELLA
SCORE (2006)
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RESULTS
In our study there were totally 45 patients and

54 knees were analyzed. 22 TKR’s done in males and
23 TKR’s done in female. The Preoperative Knee Soci-
ety score of 40.92 has improved postoperatively to 87.66.
Preoperative function score improved from 42.87 to
88.24. Preoperative patella score was 40.83 and post-
operatively the score improved to 86.29. The average
range of motion of 22 males was 106.8 degrees whereas
the average for 23 females was 115.5 degrees. The av-
erage post op KSS, Function Score and HSS Patella
Score for Optetrak was 88.23, 87.85 and 83.57 and for

Genesis II was 87.3, 88.48 and 88.03 respectively. The
post op HSS Patella Score for male was 83.8 and for
female were 88.44.Mild anterior knee pain was present
in 3 knees at the end of first year and no pain at the end
of second year. Crepitus present in 7 knees and 2 knees
at the end of first and second year respectively.

Postoperative lateral patellar tilt greater than 5°
on the Merchant view was present in 6 knees and Post-
operative lateral patellar subluxation less than -16° on
the Merchant view was present in 5 knees in our study.
Radiographic patellar tilt did not correlate with a func-
tional score.

Patella tilt 40

Pre op X-ray Post op X-ray

Pre op X-ray Post op X-ray

Congruence angle 140

DISCUSSION
Our study evaluated the function of the patella

in patients who have undergone patelloplasty in total knee
replacement. We have devised specific tools to evalu-
ate knee performance and used existing clinical scoring
systems to assess the outcome. Our analysis was con-
ducted to differentiate between absent or mild anterior
knee pain.  All the patient was operated by the single
experienced surgeon with a similar surgical technique
and approach.  The postoperative protocols followed

were identical for all the patients including the rehabili-
tation.

The mean age of our patient at the time of sur-
gery was 64.47.  There was no significant difference in
the range of motion between the male and female groups;
the average range of motion in males was 106.8 de-
grees and 115.5 degrees in females. Our study is com-
parable with the results obtained by B.S.K Reddi et al
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5who had an insignificant co-relation between postopera-
tive ROM and sex of the patient. Postoperatively Knee
Society score and Function Score in our study was 87.66
and 88.24 respectively as compared to results obtained by
Andrea Baldini et al 3with postoperative Knee Society
Score and Function Score of 93±8 and 82±9. M.A Altay et
al 17shows post op Knee Society Score of 92.74 and Func-
tion Score of 92.88 which improved from pre op Knee so-
ciety score 45.89 and Function Score 40.32. B Li, L Bai et
al 4 shows post op Knee Society Score and Function score
of 92.1 and 82.2 respectively. H.P.W.vanJonbergen et al
12shows post op Knee Society Score and Function Score
of 92.4 and 86.5 respectively.

Post op Hospital for Special Surgery Patella
Score in our study was 86.29, our study is comparable
with the results obtained by Andrea Baldini et al 3 in
which they had post operative Hospital for Special Sur-
gery Patella Score of 89±8. In this study there is no an-
terior femoral rollback and limited posterior femoral roll-
back in Genesis II prosthesis because of deep dish poly.
Post operative lateral patellar tilt greater than 5° on the
Merchant view was present in 6 knees in our study as
compared to 17 knees in Andrea et al 3 study.   Postop-
erative lateral patellar subluxation less than -16° on the
Merchant view was present in 5 knees in our study as
compared to 10 knees in Andrea et al study. In Hsin-
Nung Shih et al 13  reported that 5 patallai tilted and 3
patellas subluxated. In our short-term study, none of our
patient had their patella resurfaced. Most of our Indian
patients have a very thin patella and patellar replace-
ment may carry the risk of patella fracture and disrup-
tion of extensor mechanism.

The fundamental basis of retaining the patella
was that the autogenous patella may better meet the
physiological and anatomical requirements and avoid com-
plications resulting from patellar resurfacing. In
patelloplasty, the removal of the peripheral patellar
osteophytes and some articular cartilage, trimming of fi-
brocartilage, and resection of a small section of lateral
patella in some patients could create better adaptation to
the anatomical femoral prostheses, optimizing patellar
tracking, and decrease dot and linear contacts, thereby
reducing the incidence of anterior knee pain and postop-
erative patellar wear. Patelloplasty preserved the patel-
lar bone mass and the bone strength to the greatest de-
gree, prevented such problems as polyethylene particles
caused by the loosening and wears of patella prosthe-

ses, and obtained satisfactory results in primary Total
knee arthroplasty with patelloplasty.

CONCLUSION
Accurate bony cuts, Restoration of mechanical

axis and soft tissue balancing are fundamentals in achiev-
ing successful TKA. The range of motion, knee society
score and functional score improved progressively over
a period of time. There was no significance with respect
to different age groups and postoperative Hospital for
Special Surgery Patella Score. There was no significance
with respect to sex of the patient and postoperative Hos-
pital for Special Surgery Patella Score. Total Knee Ar-
throplasty gives excellent pain relief, corrects deformi-
ties, and improves stability and functional ability. Patient
who underwent patelloplasty had excellent Hospital for
Special Surgery Patella Score and Knee Society Scor-
ing System. In our short-term study, none of our patient
had patella revision. Patelloplasty particularly suits In-
dian patients who have thin patella. It also avoids the
complications like patella fracture and extensor mecha-
nism disruption.
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Abstract:
Back ground: Many of the activities of daily living require knee flexion in the range of 45 to
105 degree1. Several factors affect postoperative range of motion (ROM), including pre-opera-
tive and post operative factors, among which pre-operative ROM is the most important factor.
Aim: To analyze the various factors responsible for the outcome of range of motion in post
operative Total Knee Replacement (TKR).
Materials & methods: We studied 80 patients having Total Knee Replacement (TKR) by a
single surgeon in SRMC, Chennai, between 2005 and 2010 with a minimum follow up of up to
1 year.
Results: The mean preoperative flexion was 85° and post operative mean flexion was 115°.
Obesity is associated with poor flexion after TKR. Knees with Rheumatoid arthritis started
with a lesser flexion (80°) than those with Osteoarthritis (90°) and the change in flexion score
has shown a significant difference of 40° and 20°, respectively. Average post operative range
of motion for patient with preoperative ROM <90 degree was 110° flexion, whereas in patients
with preoperative ROM >90 degree flexion, the average post operative ROM was 120° flex-
ion. This shows the gain in flexion is more in patients  with <90° than those with >90° preopera-
tive flexion.
Conclusion: The preoperative flexion significantly influenced the post operative flexion and it is
a good parameter for predicting the post operative outcome. Patients with BMI >30 or <25 can
be a predictor for poor and good postoperative ROM respectively.
Key-words: Total knee replacement, range of motion, Pre operative flexion, post op-
erative flexion
Key message: Several factors affect postoperative ROM including pre-operative and post
operative factors and the objective of this study is to evaluate ROM in patients who had TKR
and comparing them with various factors.

AIM
To analyse the various factors responsible for

the outcome of range of motion in post operative total
knee replacement.

INTRODUCTION
Total knee replacement has an objective to provide re-
lief in pain, correct deformity and allow a functional range
of movement for daily activities. Even with the evolu-
tion of new surgical techniques, newer implants and good
operative tissue handling, stiffness is still a common prob-
lem. Range of motion and flexion are important outcome

measures following total knee arthroplasty. Many of the
activities of daily living require knee flexion in the range
of 45 to 105 degrees1. It has been recommended that
goals of TKR should include obtaining knee range of
motion (ROM) from 0 to 105 degree2. Several factors
affect postoperative ROM, including pre-operative and
post operative factor, with pre-operative ROM being the
most important factor3.

The objective of this study is to evaluate ROM
in knee of patients who had TKR and to compare them
with various factors.
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MATERIALS & METHODS
We studied 86 patients having Total Knee Re-

placement (TKR) by a single surgeon in SRMC, Chennai,
between 2005 and 2010. Patients were evaluated for
ROM pre-operatively and post operatively from 6 weeks
to 1 year.
Inclusion criteria were primary osteoarthritis, rheuma-
toid arthritis, correction of varus, valgus and post trau-
matic deformity. Absolute exclusion criteria were infec-
tion, osteomyelitis, pathological bone lesions, revision to-
tal knee replacement or previous surgery like high tibial
osteotomy, and  synovectomy. 6 patients were lost dur-
ing the follow up and were excluded, so totally 80 ar-
throplasties were evaluated.
The prosthesis used were Depuy PFC (50 knees),
Optetrack (25 knees), Smith & Nephew Genesis II (5
knees). Both Curciate retaining (CR) and Curciate sub-
stitute (CS) designs were used in this study.
Surgical protocol: All patients underwent medial para-
patellar approach, with cement used to fix both femoral
and tibial components. Patellar replacement was based
on etiology, patella articular surface and thickness of
patella. The indications for patella retention were a small
patella, nearly normal articular cartilage, minimal preop-
erative patellofemoral pain, poor patellar bone quality and
young age. When patellar retention was performed,
osteophytes of the patella were removed and marginal
electrocauterization was carried out. All wound closures
were performed on the knees with flexion from 90° to
110°.
Rehabilitation protocol: Following surgery, Knee ac-
tive and passive flexion exercises were started from
second post operative day after drain removal. For poorly
motivated patients, knee was mobilized with continuous
passive motion (CPM) support.
Patients were walked with knee brace and walker sup-
port for 6 weeks post operative. Later based on Quadri-
ceps strength (if satisfactory without extensor lag) pa-
tient was made to walk independently and allow to do
stairs with supervision.
All patients were given LMWH post operatively till the
time of discharge (till patient regained satisfactory mo-
bilization).
Clinical follow up: In addition to the preoperative as-
sessment, passive ROM was measured at 6 weeks,
3months and 12months interval. Active knee flexion,
extension, and flexion arc were measured using a goni-
ometer with patients lying supine. Change in flexion was
calculated on a patient by subtracting the preoperative
flexion from the post operative flexion. Post operative
outcome were analyzed with Knee Society Scoring sys-
tem (KSS) and Patello-femoral scoring (PFS) system.
These differences were compared with various variables

like age, sex, diagnosis, Body mass index (BMI), preop-
erative flexion, different prosthesis design and patellar
replacement.
Statistical analysis used: Statistical analysis and com-
parisons were performed using Chi square test with sig-
nificance taken for p<0.05.

RESULTS
We performed a total of 86 TKR between 2005

and 2010, out of which 6 patients were lost during the
follow up. On 61 patients, 80 TKR were done with bilat-
eral TKR in 19 patients, out of which 36 were males and
44 were females. The mean age at operation was sig-
nificantly less for patient with rheumatoid arthritis (51
years) than for those with osteoarthritis (63.6 years).

Table 2
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There is no evidence of association between age and
postoperative flexion. Thus age had no demonstrable
effect on the post operative ROM.

Table 3 shows various parameters before and after sur-
gery. The mean preoperative flexion was 85° and post
operative mean flexion was 115°, which shows signifi-
cance with p value 0.033. There were no Fixed Flexion
Deformity (FFD) post operatively and results show a
very significant increase in Knee Society Score.   Aver-
age FFD and ROM were 10 degree and 90 degree re-
spectively during preoperative period. There were, how-
ever, no correlation between preoperative flexion de-
formity, extensor lag and the change in flexion after ar-
throplasty.

Out of 80 knees, 11 TKR were done for Rheu-
matoid arthritis and rest for Osteoarthritis knees. Knees
with Rheumatoid arthritis started with a lesser flexion
(80°) than those with Osteoarthritis (90°) and the change
in flexion score has shown a significant difference of
40° and 20°, respectively (see table 4). In both Osteoar-
thritis and Rheumatoid arthritis knees, a mean gain in
flexion range was 30°.

Obesity is associated with poor flexion range after TKR.
Majority of patients with higher BMI (>30) had postop-
erative ROM of less than 100° (table 5). Likewise, if
BMI was less than 25, patients had good postoperative
ROM above 100°. Out of 27 patients who were obese
(BMI >30), 21 patients had post operative ROM below
100°. Patients with BMI between 25 and 30 had almost
equal result in these two group.   So patients with BMI
>30 or <25 can be a predictor for postoperative ROM.

Patellar replacements were done in 13 out of 80 knees,
which fulfilled the inclusion criteria for patella replace-
ment. In both diagnostic groups (Osteoarthritis & Rheu-
matoid arthritis), patients having patella replacement had
a significantly higher Patello-Femoral score (PFS) than
those who did not have a patella replacement. Even
though knees with patella replacements showed a sig-
nificant improvement in PFS, there was no significant
improvement in terms of post operative ROM.

Average post operative range of motion for patients with
preoperative ROM <90 degree was 110° flexion,
whereas patient with preoperative ROM >90 degree,
flexion the average post operative ROM was 120°. This
shows the gain in flexion is more in groups with <90°
than patient with >90° of preoperative flexion, which is
statistically significant (p value 0.003).



Tamil Nadu Orthopaedic Journal Vol.40, Issue 1, February 201491

From immediate post operative to 6 weeks post opera-
tive period, the average ROM where 80 degree flexion
with the mean KSS as 126. At the end of 3 months, the
average ROM increased to 100 degree and improved to
120 degree by the end of 6 months. At the end 1 year
postoperatively, the average KSS and ROM were 180
points and 115 degree, respectively (see Fig 1&2).

Table 9 shows the extent of preoperative and postop-
erative flexion attained using different prostheses. Depuy
PFC, the most common design, was compared with other
prostheses. Although there was no significant difference
in preoperative flexion, the Optetrack group and the
Genesis group yielded better postoperative flexion. There
was no significant gain in postoperative flexion between
the groups, but to do any fair comparison we need equal
number of different prosthesis.
Curciate retaining knees (64) and Curciate substitute
knees (16) were used in this study. Between these two
kinds of prosthesis, there was no influence with the post
operative range of motion.

It also shows that, there was no correlation between the
delay before mobilization and the outcomes of ROM post
operatively.
When we correlate the 3 different companies of knee
prosthesis to post operative ROM, we could not find any
significant difference in the post operative gain in flex-
ion. We only had 2 cases out of 80 knees with high flex-
ion prosthesis, but we can’t make out any difference in
change in flexion post operatively.

DISCUSSION
Patients and surgeons expect an excellent out-

come following TKR. The level of postoperative range
of motion strongly influences the ability of the patient to
perform the activities of daily living. Laubenthal et al.4

showed that the patients require 67 degree of flexion
during the gait balance phase, 83 degree for stepping up
stairs, 100 degree stepping down, 93 degree for standing
up from a chair and between 71 degree and 117 degree
for reaching an object on the floor. The average range
of motion that can be obtained after total knee arthro-
plasty varies from 85° to 115° with various designs of
prostheses with some exceptions5. Even in our study the
average post operative ROM is 1150 .

A study about the factors influencing better out-
come can be useful to the surgeon to get the best pos-
sible clinical outcome. Our study confirms that several
factors interact to affect the ROM of TKR.

The study confirms that preoperative flexion is
a valuable parameter for the prognosis of postoperative
flexion after TKR; agreeing with the findings by Ritter
et al.6, Harrey et al.7, and Schurman and Rojer8. Parsley
et al19 stated that patients with little flexion before sur-
gery tend to gain motion, and those having a bigger flex-
ion tend to loose it. In this study, patients with a flexion
less than 90 degree have gained more motion than those
with a flexion more than 90 degree.

Preoperative flexion is considered the most criti-
cal determinant of postoperative flexion8-15, 17. Poor and
long-standing preoperative flexion may result in bone and
soft tissue changes, which may not be reversed by
TKR13. There was a positive correlation between pre-
operative and postoperative flexion; the better the pre-
operative flexion, the better the postoperative flexion.
However, good flexors tend to lose flexion while the poor
flexors tend to gain some8. TKR can produce a predict-
able result, not totally dictated by poor preoperative flex-
ion. However, restoration or even improvement in ROM
for those with good preoperative flexion may be limited
by implant design and soft tissue tension.

Shoji et al.18 studied 192 patients who under-
went primary TKR; Patients were divided into 3 groups
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according to their postoperative knee flexion. In patients
with a flexion of more than 120°, only 7% were obese.
In contrast, patients who had flexion between 100° and
120°, 28% were obese. In patients with flexion of 100°
or less, as many as 78% were obese. Patient who were
very obese had large thigh and acted as mechanical block
to restrict flexion, in spite of good surgical technique.

Other factors such as age, sex, etiology, type
and kind of prosthesis did not show much evidence in
influencing the outcome on postoperative ROM at the
end of one year follow up interval.

Wound closures were performed on the knee
with flexion from 90° to 110°. Loss of flexion occurs
due to the relative shortening of the extensor mecha-
nism, together with the skin tightness, if the wound was
closed with the knee extended. In a study done by
Emerson et al.16, it was found that the flexion range of
the flexion-closure group surpassed the preoperative flex-
ion range by 2° six months postoperatively, whereas the
extension-closure group had 4° less flexion compared
with their preoperative flexion.

Patellar replacement was a controversial topic
in TKR and still its influence on post operative range of
motion is not clear. Even in our result, replacing the pa-
tella did not improve the ROM, but it increases PFS post
operatively.

By saving the Posterior Cruciate Ligament
(PCL), femoral rollback is preserved. This step, together
with modification of the prosthetic geometry, provides
greater posterior clearance and permits more flexion
motion. Femoral rollback can also be achieved by sub-
stituting the PCL with a posterior stabilized design with
a femoral cam mechanism.

A meta-analysis of 130 studies reporting patient
outcomes after TKR20 found that the mean range of
motion was 99° (range, 84°–113°) after a PCL sacrific-
ing TKR, 107° (range, 65°–123°) after PCL retaining
knee surgery, and 103° (range, 85°–115°) after PCL-
substituting knee surgery.

Our study has failed to show better flexion with
PCL retain knees. But the number of cases with Cruci-
ate Substitute and Cruciate Retain knees were not equal
to have a fair comparison to drive into any conclusion in
our study.

CONCLUSION
The preoperative flexion significantly influenced

the post operative flexion and it is a good parameter for

predicting the post operative outcome. Patients with BMI
>30 or <25 can be a predictor for poor and good postop-
erative ROM respectively.
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