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EDITORIAL

Dear Members,

Greetings to all of you

It has been great pleasure to be an editor and cherished all the happy moments involving the Tamil Nadu

Orthopaedic Association. It has been my proud moments to bring all the journals year after year and I feel proud

and privileged. I have improved  the layout and content of the journal and made it Bi-annual.

The journal would grow strong if only all the members contribute and welcome the issues.  In the forthcoming

issues, more importance would be given to an article with case series rather than case reports. The big necessity

is that we are not able to receive articles in advance and hence it  is increasingly difficult to get  editorial board

review and later double blind peer review process. For this reason I have requested the executive committee to

bring proposal that all the journal articles sent for TNOACON is also available to the editor. In essence the Editor

will be a part of scientific committee year after year so that he will have access to all the articles. This will enable

the editor to get going with review process.

I request all members to participate and be enthusiastic in manuscript submission in large numbers.  The

best thesis in each institute could be written as paper and sent for publication and hence I request the head of the

departments of each medical college and DNB institutes to kindly consider this request so that it will help in

continuous supply of articles for the journal All the members please send your comments and help to get the journal

to have letter to the editor column.

I will be ending my tenure this year and wish the incoming editor good luck and continue the process so

that we will have our journal indexed.

Thanking you

With regards

Dheenadhayalan J
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AM  I  DOING AN ETHICAL ORTHOPEADIC
PRACTICE   ?

Prof. A. Devadoss, Chairman & Chief of Orthopaedics
Devadoss Multi Speciality Hospital

Institute of Orthopaedic Research and Accident Surgery, Madurai.

When we started Orthopaedic practice five
decades ago, most of the fractures and orthopaedic
conditions were treated conservatively  and produced
more malunions, deformities. However, with the
modern technological advance in metallurgy, instrumen-
tations and implants we are in a more advantageous
position to give the best treatment for our patients But it
ends up in doing wrong selection of implants, wrong
selection of patients and wrong technique leading on to
complications and further leading on to misery for the
patients and the surgeon.  It is not the surgeon’s wish,
however he is not following ethical practice.

Ethics  is the Science of human duty,
there is a clear link between ethics and the law. Ethics
tends to concentrate on values and the law on rights.

Benson et-al noted that our patients and
government grant us privileges but expect us to be guided
by ethical principles. For entry into the post graduate
training  in orthopaedics,  entrance examinations good
training and certification and seek to ensure that these
standards are maintained throughout the professional life
time. In return, the Orthopaedic surgeon is expected to
treat her patients  with skill, care and consideration.

HONESTY AND INTERGRITY:
It is  important we treat our patients with full

honesty and integrity. This is usually comes during the
training period from the teacher who should be the role
model. If anything goes wrong during surgery or after
surgery, we must be honest in telling the patient what
has gone wrong and reassure them that all the
precautions were taken and now everything is in order
and you will be on the road to recovery. We must
manage problems with compassion and understanding.
If a patient complains about our care, we must respond
promptly, fully and honestly, and be prepared to apologise
when appropriate.

LIMITATIONS AND EXPERIENCE:
The Practicing Orthopaedic surgeon should

know his experience, limitations, skill and expertise. If
there is a complex fracture of acetabulum, it may be
very difficult to manage in a small set up. The surgeon

must be prepared to refer the case to more experienced
colleague when necessary, we should never promise
excellent clinical results   when the outcome is
unpredicable, for example,  in treating a fracture neck of
femur in the younger age group. We must avoid
criticism of a colleague in front of othe colleagues,
trainees or patients. We should support our colleagues
who are the subject of  unjust claims be lame.

INFORMED CONSENT:
It is a mandatory part of  our clinical practice. It

is not a piece of paper writing about the surgery and
getting the signature. It has lot of medico legal
implications. Suppose we are  going to do Total  Knee
Replacement in a 62 year old lady, it is essential to tell
them in detail, the risks, alternatives, advantages and
disadvantages of the surgery she is going to undergo.
All explanations must be under stood by the patient and
also by the close relatives and to be written in the
language they speak and witness signature must be
obtained. The treatment that is offered must be based
on the need for the patient and not for the financial gain
for the surgeon.

ORTHOPAEDIC TEACHERS :
The  Orthopaedic trainer must have adequate

knowledge in the field of orthopaedic surgery and with
an excellent surgical skill and impart knowledge both from
the examination point of view and the ethical standards
needed to look after patients with skill and care. It is
important the teacher must ensure that the trainees un-
derstand the importance of compassion, understanding
and  appropriate explanation in treating patients.

ADVERTISEMENTS:
The American Medical Associations ethical

code on advertising states simply that we should not de-
ceive the public. But it says that a doctor may publicize
him or herself through any commercial publicity or other
form of communication. Advertising in modern times is
inevitable. But we should not mislead the patient by per-
suasive self promotion. We should all remember that
advertising can both benefit and harm careers. The
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Prof. A. Devadoss

younger  generation of orthopaedic surgeons must be
careful and do the publicity in a milder way and show
your work, so that other patients are brought to you by
word of mouth.

CONCLUSION :
We are all gifted by God to be an orthopaedic

surgeon. We should not be greedy. We should treat all
our patients with honesty, compassion, skill and care in

order to preserve the long tradition of respect and estab-
lished trust our patients and colleagues place in us. We
must produce more excellent orthopaedic teachers in our
state and organize more CME programmes  to train ex-
cellent orthopaedic surgeons to serve our society at large.

REFERENCE:
Benson MK, Bourne R, Hanley E. Jr. Ethics in Orthopaedic Surgery,
JBJS  (Br)  2005 87-B – 1449 – 1451.
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`RECENT ADVANCES IN POSTOPERATIVE PAIN MANAGEMENT IN

ORTHOPAEDIC SURGERIES

Rtn. Dr Balavenkatasubramanian, Senior Consultant Anaesthesiologist,
Department of Anaesthesia, Ganga Medical Centre & Hospitals Pvt. Ltd., Coimbatore.

One of the most important aspect of modern
day anaesthesia practise is to provide adequate pain re-
lief in the postoperative period. Acute Pain Service is
emerging as a subspeciality of Anaesthesia services fo-
cussing on enhancing recovery by providing adequate
analgesia. Acute pain service has on its roles Pain nurse,
Nurse Anaesthetists, Physician Asssitants, Clinical Phar-
macologists other than the Anaesthesiologists.
           The scope of providing good analgesia has en-
hanced in the last few years due to  the advent of new
techniques, new gadgets, new drugs, better understand-
ing of pathophysiology of pain, elucidating the pain path-
way, conceptualisation of Pre-emptive analgesia, deci-
phering proinflammatory chemical substances and their
influence on postoperative pain, use of site specific an-
algesia with the help of perineural catheters, availability
of long acting local anaesthetic solutions like Liposomal
local anaesthetic solutions and emphasis on simple tech-
niques like LIA-local Infiltration Analgesia.
         Though the scope and understanding about pain
management has become better, the truth revealed by
many recent studies clearly indicate that still the num-
ber of patients suffering from postoperative pain is quite
high, the studies indicate nearly 80% patients suffer from
pain and nearly 20% suffer from severe pain. Hence it
is very important to focus more on this important aspect
of patient care.
The International Association for the Study of Pain IASP
defines pain as “ An unpleasantsensoryand emotional
experienceassociated withactual or potential tissue dam-
age or described in terms of such damage.

Immediate Consequences of Acute Posteoperative
pain:
Emotional and physical suffering for the patient and rela-
tives
•Sleep disturbance
•Respiratory complications (may lead to lung collapse,
retention of secretions and pneumonia)

•Cardiovascular side effects (hypertension and
arrhythmias)
•Increased oxygen consumption
•Impaired gastrointestinal motility
•Delays mobilization and increases risk of thromboem-
bolism

Long term consequences of postoperative pain:
•Sleep disturbance (with negative impact on mood and
mobilisation)
•Risk of behavioural changes
•Poor wound healing
•Delay in long-term recovery

Pain therapy has to be individualised  and the
factors influencing the multimodal analgesia will include
the age of the patient, pre-existing medical illness, the
type of surgery and the extent of tissue damage and the
patients previous experiences of suffering from acute or
chronic pain.

Multimodal Analgesia:
Multimodal Analgesia is the terminology used in

the modern day practise. It essentially means incorpo-
rating more that one drug to provide good analgesia, as
the drugs act on different parts of the pain pathway.
Several of these drugs act synergistically to enhance pain
relief without producing side effects. The main empha-
sis in multimodal analgesia is to decrease the dose of
opioids used and hence decrease the complications of
opioid overdose.

Pain Assesment:
Lack of pain assessment is the root cause of

inadequate pain control. Systematic approach to pain
assessment is thus vital. Pain should be assessed both at
rest and during active movements. Postoperative pain
assessment should consider the intensity of pain, loca-
tion, duration and description of pain.
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The commonly used tool is:
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Adequate Dosing schedule to be adhered to maintain
the miminmum effective level of the drug concentration
to produce adequate pain relief. This is important to pre-
vent toxic drug level and also prevent episodes of se-
vere pain in between two prescribed dosing.
Current Medications:
1. Opioids
2. NSAIDS
3. Paracetamol
4. Prgabalin and Gabapentin
5. Ketamine
6. Local Anaesthetic solutions
7. Dexamethasone
8. Tramadol

Opioids:
Opioids continue to play a crucial role in the manage-
ment of perioperative pain. However with the use of
Multimodal analgesia the requirements of opioids have
come down. The commonly used opioids are enumer-
ated below. Of the Opioids, Fentanyl is the drug of choice
while dealing with patients with haemodynamic instabil-
ity. Opioids are currently available in many different
forms. They are marketed as transdermal patches and
lolypops apart from oral and intravenous routes.
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NSAIDS:
NSAIDS prevent prostaglandin synthesis both in the spinal
cord and in the periphery. They provide moderate post-
operative analgesia and would result in opioid sparing by
30percent. These group of drugs have to be used with
caution in geriatric patients,patients with acid peptic dis-
ease and contraindicated in patients with renal
impairement.

Paracetamol:
The advent of intravenous paracetamol has truly helped
in moving yet another step forward in decreasing the
postoperative pain and also enhancing the opioid sparing
effect. The adult needs 4 grams per day. The first dose
of 1 gram is given at induction, the second dose after 4
hours after the first dose and then every 6th hourly.
Paracetamol is safe in renal impaired patients. To be
used with caution in patients with liver disease.

Ketamine:
Ketamine is being extensively used in several centres.
The loading dose is 0.5mg/kg and the infusion is started
with a dose ranging from 2 to 10 microgarm/kg/hour.

Clonidine:
Clonidine is extensively used in the perioperative period .
It is used as an adjuvant to Local anaesthetic solutions.
In epidurals the dose recommended is 1-2 microgram/
kg. Intrathecally the minimum dose which produces clini-
cal effect is 15microgram. We need to closely monitor

these patients for bradycardia and hypotension. Clonidine
is also being used along with Local anaestheic solution
in peripheral nerve blocks in a dose of 1 microgram/kg.

Tramadol
Tramadol is a weak opioid. It is helpful in treating mod-
erate pain.The main advantage is that it does not cause
respiratory depression.
Adjuvants and Hyperalgesia:
The following adjuvants have been found to prevent hy-
peralgesia
1. Ketamine
2. Clonidine
3. Gabapentinoids: Pregabalin and Gabapentin
4. Magnesium
5. Intravenous Lidocaine

Patient Controlled Analgesia:
Patient Controlled analgesia has gained acceptance and
has been found to be very safe.
• Mode: PCA mode, Continuous mode, PCA + Con-
tinuous mode
• Multiple routes: include IV, SC, epidural or periph-
eral nerve catheters
• Drug  concentration: in  milligrams  per  milliliters
• Lock-out interval: period during which the patient
cannot initiate another dose, a safety feature to prevent
overdose
• Hourly Limit: Maximum drug doses which can be
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delivered within the a one hour period.
• Loading dose – can be given by physician/nurse
• Demand dosing – to be taken by patient when re-
quired
• Continuous infusion + demand dosing

Advantages of PCA:
• Patient controlled analgesia (PCA) minimizes the ef-
fects of drug peaks and troughs variability in individual
patients.
• PCA provides superior postoperative analgesia and
improves patient satisfaction when compared with tra-
ditional PRN analgesic regimens.
• Patient need not wait for the nurse to receive the dose
• Saves nurses’ time

Breakthrough pain
• Transitory increase of pain in a patient who was rela-
tively stable and adequately  controlled baseline pain
• Can be due to Incident pain (due to movement)/ Idio-
pathic (without a known cause) /End-of-dose failure

Approaches
• Adjusting the scheduled analgesic regimen (e.g. in-
creasing the dose)
• IV Opioids, or IV/oral NSAIDs as required

Regional Anaesthesia and Analgesia:
The last two decades has witnessed increasing use of
regional anaesthetic techniques in the management of
perioperative pain.

The following advancements is worth highlighting:
1. Single shot nerve blocks
2.Continuous Perineural Catheters
3.  Continuous Epidural Catheters/ Patient Controlled
Epidural Analgesia
4. Continuous Spinal Catheters
5. LIA Technique: Continuous Local Infiltration Analge-
sia
6. Liposomal Local Anaesthetic solutions: Single shot
block with these agents results in analgesia for 3 to 5
days. This is because of the slow sustained release of
Local Anaesthetic solution from the Liposomal Lamela.
7. Continuous Pravertebral Blocks
8. Continuous Intrapleural Analgesia
9. Continuous TAP blocks
10.  Continuous Rectus Sheath Block
These regional anaesthetic procedures provide site spe-
cific analgesia.
They are safe and not associated with respiratory de-
pression. They provide excellent analgesia. When used
in multimodal analgesia decreases the use of opioids.The
most important aspect of continuous regional techniques
is the motor weakness that is associated and the result-
ant possible fall of the patient. Catheter migration and
infection are some of the possible situations that we might
face while using this techniques.
Currently we have both stimulating and Non stimulating
catheters specifically designed for nerve blocks. The
advent of Ultrasound has further enhanced the success
rates of these blocks.
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Future:
Future holds promise as the newer gadgets that are be-
ing developed like advanced intravenous infusion pumps
which work on biofeedbacks, transdermal patches, long
acting liposomal drugs and site specific perineural infu-
sions with modern catheters seem to move us towards

conquering pain in the postoperative period.
However, education of the physicians, nurses, physio-
therapists, physician assistants, clinical pharmacologists
and establishing systems and protocols will go a long
way in making our patients comfortable in the postop-
erative period.
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DELAYED SURGICAL MANAGEMENT OF TRAUMATIC BIFACETAL

CERVICAL DISLOCATIONS THROUGH ANTERIOR - POSTERIOR -
ANTERIOR APPROACH - SHORT TERM RESULTS

Prof. Nalli R Uvaraj, Dr. S. Saravanan
Spine Surgery Unit, Institute of Orthopaedics and Traumatology,

Madras Medical College and Rajiv Gandhi Govt. General Hospital, Chennai.

INTRODUCTION
Flexion-distractive forces on the neck may dis-

rupt the subaxial spine, causing injuries which range in
severity from facet subluxation to frank dislocation1. A
bilateral fracture dislocation of a facet joint is a distrac-
tive flexion injury of stage 3 or stage 4 according to the
classification of Allen et al2 and is an unstable three-
column injury. Bifacetal dislocation adds to the risk of
the development of quadriplegia and respiratory embar-
rassment and even death. An acute bifacetal dislocation
is initially treated by closed reduction on skull traction
under close observation. If this fails, treatment is by open
reduction using either an anterior or posterior approach,
followed by instrumented or halo vest stabilisation. The
management of a patient who presents late i.e., more
than three weeks after the initial injury is challenging,
and differs from that of the patient who is seen
early3.There have been few studies on the management
of late bifacetal dislocations3-7.

Objective
To highlight the difficulties encountered during

delayed surgical management of cervical spine disloca-
tions with or without neurological deficit and proposing
a newer  concept of management.

MATERIAL & METHODS
Between January 2010 and July 2014 eight pa-

tients (six men and two women) were taken up for treat-
ment for bifacetal dislocation of the sub axial cervical
spine with a mean age of 43 years (15 to 70 years).
Four patients had fallen down from a height, two had
fall of heavy object on the neck, one sustained injury
due to road traffic accident and one had fallen down
from a running train all sustaining bifacetal cervical spine
dislocation. The mean interval between injury and op-
erative intervention was 9 weeks (3weeks to 28
weeks).Three patients were neglected dislocations as
they had not taken medical help after the injury and pre-
sented late, whereas the remaining patients though pre-
senting soon after injury were managed late due to vari-
ous reasons. Based upon existing literature patients taken

up for definitive treatment after 3 weeks were consid-
ered as late management.
All the patients had persistent neck pain and limitation of
movements of the cervical spine.The neurological sta-
tus was graded according to the ASIA Impairment Scale.
Three patient had no deficit (grade E) and two patients
presented with grade D and  one patient with grade A
and C each.Anteroposterior (AP) and lateral radiographs,
CT scan and  MR scan of the cervical spine  obtained in
all the patients showed a bifacetal dislocation of the
subaxial cervical spine. One patient had a fracture dislo-
cation with fracture of the C7 vertebra, three with dislo-
cation at C4-5 and C6-C7 each and two at C5-6 levels.

Closed reduction was attempted while paying
close attention to the neurological status of the patient.
We failed to obtain reduction in  all patients. Open re-
duction was carried out as a three-stage procedure un-
der a single anaesthesia. Surgery was performed with
patient positioned on a Stryker’s frame to aid turning of
patient  at various stages of surgery.

In all the cases, anterior cervical discectomy was
carried out by the left-sided Smith-Robinson approach
followed by wound closure and turning the patient
prone.Through a posterior mid-line approach at the ap-
propriate level the locked facets were exposed. The facet
joints were found to be enveloped by fibrous tissue and
irreducible. Release of the soft tissues and fibrous tis-
sues around facet joints were carried out and the facet
joint reduced by levering the proximal over distal facet
with a blunt dissector. In two patients facetectomy was
done to aid reduction. Stabilisation was done posteriorly
with lateral mass pedicle screws and rods or reconstruc-
tion plate and cortical screws. After wound closure the
patient was turned supine and the anterior wound was
reopened. Any remaining disc material was extracted
out from the disc space followed by insertion of an ap-
propriate size bone graft and stabilization with cervical
locking plate. In all patients postoperative period was
uneventful.

Postoperatively patients were immobilized with
hard cervical collar and discharged after suture removal
on the twelth postoperative day. The patient details are
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given in the table 1 below.

Fig 1 shows lateral radiograph of a patient presenting
11weeks after injury with bifacetal dislocation at C4-5
and midsagittal T2-weightedMR scan showing bifacetal
dislocation with compression of the cervical cord.

Fig 2 shows immediate postoperative antero posterior
and lateral radiograph of the cervical spine showing good
alignment and stabilisation of the dislocated vertebrae.

Fig 3 shows antero posterior and lateral radiograph of
the cervical spine showing maintenance of good align-
ment of vertebrae at 10 months follow up.

RESULTS:
The mean follow up period was 23.5 months

(6 months-62 months). Four patients (50%) had
complete pain relief at last follow up. There were no
graft complications like dislodgement of graft or graft
resorption. The spinal alignment was well maintained in
all cases at final follow-up. Three patients with
incomplete spinal cord injury (grade D) improved to
normal, one patient in grade C improved to grade D
and the remaining one from grade A to grade C. There
was no neurological deterioration in any of the patients.

As attaining reduction was difficult in one
patient who had fracture dislocation, a suboptimal
reduction  was accepted and fixed with reconstruction
plates and screws. This patient had pull out of screws
during the follow up period but with satisfactory
maintenance of spinal alignment.

Fig 4 shows a midsaggital CT cut showing bifacetal dis-
location at C6-C7 with fracture of C7 vertebra and mid-
sagittal T2-weightedMR scan showing bifacetal dislo-
cation with compression of the cord.
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Fig 5 shows the antero posterior and lateral radiograph
of the patient during follow up with screw pull out.

DISCUSSION:
Flexion injuries of the lower cervical spine are

relatively common. Bilateral facet dislocations are asso-
ciated with significant soft-tissue damage and a high in-
cidence of neurological injury. These injuries are highly
unstable. Timely reduction is recommended to stabilize
the spine.

The goal of treatment is to achieve anatomical
alignment and a stable motion segment. Open reduction
of bilateral facet dislocations can be achieved by either
an anterior, posterior, or combined approach. Preopera-
tively, MR imaging is necessary to exclude the presence
of a disc herniation. In such a situation, an anterior ap-
proach is needed to excise the extruded disc before at-
tempting reduction of the dislocation8.

Controversies exist in literature as to the surgi-
cal approaches for delayed open reduction and opera-
tive treatment of bifacetal cervical spine dislocation.
Verbiest10 used anterior approach removing anterior lon-
gitudinal ligament and intervertebral disc, which, accord-
ing to him, prevents reduction through cicatrisation.
Bartels and Donk5 performed anterior micro discectomy
first but were unable to reduce the vertebrae. Hence a
posterior facetectomy was done followed by anterior
distraction and fixation and posterior fixation in 2 cases.
Based on this experience and the fact that fibrous tissue
around uncovertebral joints prevent reduction through
anterior approach, a posterior facetectomy was done first
followed by anterior micro discectomy, distraction and
bone grafting of disc  space after achieving reduction.
This was followed by a posterior fixation. Similarly Jain
AK9 and and Liu P3 in their series showed that posterior

facetectomy is essential for reduction of the locked
facets.Thus it is shown that posterior facetectomy is
essential for achieving reduction. Therefore, complete
reduction was possible only after circumferential release
of these fibrous tissues from both posterior and anterior
aspects and so a combined approach is the only option.

The authors approach for delayed surgical
management of cervical dislocation is anterior release
followed by posterior release and reduction. The cervical
spine is subsequently stabilised after attaining alignment
by an instrumented anterior cervical fusion. The entire
surgical procedure is done under a single anaesthesia
with the help of a Stryker’s frame which aids in turning
the patient during the various stages of the surgical
procedure. Based upon the concept that the anterior
structures (anterior longitudinal ligament and traumatised
intervertebral disc) undergo cicatrisation and prevents
reduction of the dislocation, the anterior release is done
by an anterior approach. In the presence of a prolapsed
intervertebral disc, anterior discectomy also prevents
displacement of the injured disc into the spinal canal
during reduction of dislocation.This is followed by
adequate release of the facet joints, reduction and
stabilisation which was found to be easier due to the
anterior release. Also due to this anterior release,
facetectomy may not be necessary in all cases except
the late neglected dislocations. After restoration of the
spinal alignment it is maintained by a well performed
instrumented anterior cervical fusion. The author feels
that this anterior – posterior - anterior approach is less
traumatic for performing late reduction of bifacetal
dislocation of the subaxial cervical spine.

As regardswise the posterior instrumentation, the
dedicated lateral mass screw system has been found to be
superior to the reconstruction plates and screws. The lateral
mass screw system has the advantage in that it can be
inserted with precision and has better pull out strength.

CONCLUSION
Based on our recent experience with delayed

surgical management of traumatic bifacetal  dislocation
of the subaxial cervical spine, we propose the following
surgical treatment algorithm: Stage 1: Open Anterior
release and Cervical discectomy, Stage 2: Posterior
facetal release, reduction and stabilization and Stage 3:
Anterior instrumented fusion.The lateral mass screw
system because of its merits is preferred in posterior
stabilization procedures.
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ABSTRACT
Introduction
Modic changes (MC) are vertebral end plate signal changes observed in sagittal magnetic resonance imaging
sequences. Though the true significance of MC is not known, a significant association between non-specific
low back pain and MC have been described in different studies. Recently the role of genetic factors in the
etiology of MC is being evaluated by different researchers. Interleukin-1A (IL1A) and matrix metalloproteinase-
3 (MMP3) polymorphisms together were associated with type II Modic changes in one study. However there is
lack of studies on a larger patient subset, and candidate genes involved in other disc degeneration phenotypes
have not been studied. The present study purports to evaluate the prevalence of MC and the potential role of
genetic polymorphisms in 40 candidate genes (including 71 SNPs) in a large cohort.
Materials and Methods:
The study was a cross sectional study of patients presenting at the Spine Unit of a tertiary referral hospital.
An individual was included in the study based on the following criteria: any sex, between the age group of
18 to 70 years, no evidence of other spinal diseases, no history of previous lumbar spine surgery and no
history of significant spinal injury. The MRI included T1 and T2 weighted axial, and sagittal sections of the
lumbar spine (T12- S1) and a screening MRI- T2 weighted sagittal images of the whole spine. The presence
and type of Modic changes were assessed in the sagittal T1 and T2 sequences. The genetic association
analysis of all the potential SNPs was made with reference to the presence or absence of the presence of MC
(case versus control analysis).
The blood samples were collected from the study population in EDTA containing tubes and stored at -80ºC for
laboratory analysis. DNA was extracted and Seventy one SNPs in 40 candidate genes were selected for analysis
based on previous genetic studies on lumbar discs.  Genotyping of SNPs of case and control samples was
performed using the Sequenome® platform. The SNPs prevalent in all the target genes of study population
was predicted and association test was performed by using PLINK software based on the nature of SNPs.
Results
There were 809 individuals who satisfied the inclusion criteria, consisting of 455 males and 354 females. The
mean age of the patients was 36.7 ± 10.8 years. Based on the presence of MC at any one of the five lumbar discs,
the total population was divided into 702 controls and 107 cases. Among the 107 cases, 64 patients had single level
MC (7.9%), 32 had double level MC (3.9%), five each had three and four level MC (0.6%) and one patient had
multi-level MC. Modic changes were identified in 251 endplates among the 1070 endplates. MC was more
commonly situated in the lower endplates (149, 59.4%) than in the upper endplates (102, 40.6%). L4-5 endplates
were the most commonly affected level (n=77, 30.7%) followed by L5-S1 (n=66, 26.3%), L3-4 (n=60, 23.9%), L2-
3 (n=31, 12.4%) and L1-2 (n=17, 6.8%).
Among the 251 endplates with MC, Type 2 MC was the most commonly observed pattern (n=206, 82%), followed
by Type 1 (n=27, 10.8%) and Type 3 (n=18, 7.2%). Mirroring endplate MC was observed in 75 discs (29.8%) among
the total 535 discs of the 107 cases. Type 2 MC was the most common observed pattern (n=66, 88%) followed by
Type 1 (n=7, 9.3%) and Type 3 (n=2, 2.7%) MC. Mixed patterns were observed in 9 discs including two (I and II
pattern) and seven (II and III pattern).
Among the 40 candidate genes studied, two of them showed significant association with the presence of MC. The
rs2228570 SNP of Vitamin D receptor (VDR) gene (p=0.02) and rs17099008 SNP of Matrix Metallo proteinase
(MMP 20) (p= 0.03) were significantly associated with MC in the study population. Eighty four patients had
exclusively type 2 MC. The rs2066826 SNP of cyclo-oxygenase (COX2) gene (p=0.01) and rs11247361 of Insulin
Growth Factor Receptor (IGF1R) (p=0.03) were significantly associated with Type 2 MC.
Conclusion
The significance and etiology of Modic changes are not clear but have been increasingly implicated in low
back pain. Understanding the etiopathogenetic mechanisms of Modic changes would tremendously help us
to plan preventive and therapeutic strategies. The possibility of genetic factors in the causation of Modic
changes is being probed recently. The present study identifies genetic polymorphisms of VDR, MMP 20,
COX 2 and IGF1R to be significantly associated with MC in a large population. These associations have not
been reported previously.
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INTRODUCTION
Modic changes (MC) are vertebral end plate

signal changes observed in sagittal magnetic resonance
imaging sequences (1). Three types have been de-
scribed, where type 1 refers to hypointense T1 and
hyperintense T2 signal changes, type 2 refers to
hyperintense signals in both T1 and T2 images and type
3 refers to hypointense signal changes in T1 and T2
images. MC has been described in the lumbar, thoracic
and cervical spine but it is predominantly observed in
the lumbar spine.
Though the true significance of MC is not known, a sig-
nificant association between non-specific low back pain
and MC have been described in different studies (2,3).
Studies have observed significant association between
Modic changes and the presence of lumbar disc degen-
eration also (4,5). The prevalence of MC varies from 18
to 62% in patients with low back pain, with type I and
type II being the most common observed patterns (2,3).
The etiopathogenesis of MC is still not clear and both
mechanical and biochemical reasons have been de-
scribed. With the initiation of disc degeneration, the in-
creased stress on the end plates can result in
microfractures and fissures within the end plates and
this could be a major source of MC. The histopathologi-
cal observation of microfissures and neovascularisation
within the end plates in type 1 MC supports this biome-
chanical theory. Several authors have suggested that
biochemical factors including infection and inflamma-
tion could be the cause of MC. Albert et al postulated
that with the presence of disc herniation and
neovascularisation, anaerobic bacteria can lodge in the
endplates initiating edema and inflammation (6). Elevated
levels of inflammatory mediators such as interleukins
and pro-inflammatory cytokines have been detected in
end plates with MC (7).
Genetic factors have gained credence recently as pos-
sible etiologic mechanism for disc degeneration, low back
pain and sciatica. Since low back pain and disc degen-
eration represent a structural failure of disc, genes cod-
ing for the structural components of intervertebral discs,
genes involved in matrix turnover and organization, such
as collagen, aggrecan, and matrix metalloproteinases
have been linked in the mechanical failure of the disc
(8,9). Recently the role of genetic factors in the etiology
of MC is being evaluated by different researchers.
Maataa et al studied 831 twins for heritability of MC
and concluded that MC is heritable with 16–43% preva-
lence of MC heritability (10). In 2008, Karppinen et al
studied the possible genetic associations of MC. Thir-
teen variations in 8 genes were genotyped in an occu-
pational cohort of 159 male train engineers and 69 male
paper mill workers. One hundred and twenty eight (56%)

patients were found to have Modic changes at one or
more disc levels. None of the single nucleotide polymor-
phisms (SNP) was significantly associated with Modic
changes but when gene-gene interactions were evalu-
ated, interleukin-1A (IL1A) and matrix metalloproteinase-
3 (MMP3) polymorphisms together were associated with
type II Modic changes (11). However there is lack of
studies on a larger patient subset, and candidate genes
involved in other disc degeneration phenotypes have not
been studied. The present study purports to evaluate the
potential role of genetic polymorphisms in 40 candidate
genes (including 71 SNPs) with MC in a larger cohort.

MATERIALS AND METHODS:
Recruitment of study subjects and division into case-con-
trol cohorts
Institutional review board approval was obtained before
starting the study. The study was a cross sectional study
and the study population was recruited from patients
presenting at the Spine Unit of a tertiary referral hospi-
tal. An individual was included in the study based on the
following criteria: any sex, between the age group of 18
to 70 years, no evidence of other spinal diseases (con-
genital, pathological, inflammatory, infective), no history
of previous lumbar spine surgery and no history of sig-
nificant spinal injury. Clinical phenotypes such as back
pain, neurological symptoms and signs of radiculopathy
were not considered as criteria. Any patient who re-
quired a MRI of the lumbar spine and who met the in-
clusion criteria was explained about the study and if con-
sented, was included in the project. Healthy human vol-
unteers working (hospital personnel) were also included
in the study. A well informed, thoroughly explained, de-
tailed informed written consent of the study subjects were
obtained.
Radiological evaluation & interpretation of MRI
All individuals were screened by a whole spine MRI.
The MRI included T1 and T2 weighted axial, and sagit-
tal sections of the lumbar spine (T12- S1) and a screen-
ing MRI- T2 weighted sagittal images of the whole spine
(1.5 Tesla MRI, Siemens, Germany). The scanning pro-
tocol was as follows: sagittal T1 turbo spine echo se-
quence of recovery time 400-750ms, echo time 10-13ms,
slice thickness 4 mm and field of view 360 x 360 and
sagittal T2 turbo spin echo sequence of recovery time
2800- 3400 ms, echo time 50 -100ms, slice thickness of
4 mm and field of view was 360 x 360 mm. For the
purpose of analysis of MC, only the lumbar region was
studied. All five lumbar discs from L1 to S1 were ana-
lyzed, and in patients with transitional lumbo-sacral ver-
tebra, the last five mobile discs were studied. The pres-
ence and type of Modic changes were assessed in the
sagittal T1 and T2 sequences (Figures 1-3). Presence
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of endplate signal changes in the anterior and posterior
corners of the vertebral body near the disc and signal
changes subjacent to the entire endplate were consid-
ered while signal changes adjacent to Schmorl’s nodes
were excluded. Five sagittal sequences including one mid-
sagittal and four parasagittal sections were studied in all
patients. Evaluation of the MC types was performed by
two independent observers (two spine surgeons). The
inter-observer reliability between them was excellent
(kappa statistic of 0.82 ± 0.07). Any dispute between
the two observers was settled by consensus. The ge-
netic association analysis of all the potential SNPs was
made with reference to the presence or absence of the
presence of MC (case versus control analysis). Those
individuals without MC in any of the lumbar discs were
considered as controls while those with MC in either or
both the endplates at any one of the lumbar disc levels
were considered as cases.
Selection of Putative Candidate SNPs
The blood samples were collected from the study popu-
lation in EDTA containing tubes and stored at -80ºC for
laboratory analysis. DNA was extracted from the fro-
zen human blood. The quality and quantity of DNA was
checked by Agarose gel electrophoresis and spectro-
photometry.

Type 1: MODIC CHANGES AT L3-4 INFERIOR
ENDPLATE. Hypointense T1 signal and Hyperintense
T2 signal changes are seen

Type 2: MODIC CHANGES AT L5-S1 SUPERIOR
ENDPLATE. Hyperintense T1 signal and T2 signal
changes are seen

Type 3: MODIC CHANGES AT L5-S1 INFERIOR
ENDPLATE. Hypointense T1 signal and and T2 signal
changes are seen

Seventy one SNPs in 40 candidate genes were selected
for analysis based on previous genetic studies on lum-
bar disc degeneration including candidate genes which
encode for vital disc components, potential genes which
have been implicated in other multi-factorial etiologic
diseases, and genes involved in important intracellular
signaling mechanisms. Genotyping of SNPs of case and
control samples was performed using the Sequenome®
platform. The Mass ARRAY Assay Design software
was used to design amplification and allele-specific ex-
tension primers. The extension primer was designed to
hybridize to the amplicon near the SNP site for the ex-
tension of a single base or a few bases depending on the
genotype of the allele. PCR reactions were set up in
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384 well plates using 5 ng of genomic DNA as template.
The final base-extension products were desalted using
SpectroClean resin (Sequenom) mixed with 3-
hydroxypicolinic acid and analyzed using a modified
Brucker Autoflex MALDI-TOF mass spectrometer. The
SpectroAquire and MassARRAY Typer Software pack-
ages (Sequenom, San Diego, CA, USA) were used for
interpretation and Typer analyser V3.4.0.18 was used
to review and analyse all data.
Association analysis
PLINK was used for all the downstream analysis and
validation data. The SNPs prevalent in all the target genes
of study population was predicted and association test
was performed by using PLINK software based on the
nature of SNPs. Probability value and odds ratio were
estimated for all the 71 SNPs, and also tested their sig-

nificance towards MC. LD pattern for the significant
gene was performed by Haploview software with the
help of The International HapMap Project.

RESULTS
There were 809 individuals who satisfied the inclusion
criteria, consisting of 455 males and 354 females. The
study subjects included 204 healthy volunteers and 605
patients (Table 1). The mean age of the patients was
36.7 ± 10.8 years. Based on the presence of MC at any
one of the five lumbar discs, the total population was
divided into 702 controls and 107 cases. There was no
significant difference between the controls and cases in
terms of age (35.9 ± 10.5 versus 42.2 ± 10.9) and male:
female distribution (56%:44% versus 54%:46%).

Among the 107 cases, 64 patients had single level MC
(7.9%), 32 had double level MC (3.9%), five each had
three and four level MC (0.6%) and one patient had
multi-level MC (Table 2). Modic changes were identi-
fied in 251 endplates among the 1070 endplates. MC
were more commonly situated in the lower endplates

(149, 59.4%) than in the upper endplates (102, 40.6%).
L4-5 endplates were the most commonly affected level
(n=77, 30.7%) followed by L5-S1 (n=66, 26.3%), L3-4
(n=60, 23.9%), L2-3 (n=31, 12.4%) and L1-2 (n=17,
6.8%) (Table 3).
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Among the 251 endplates with MC, Type 2 MC was the
most commonly observed pattern (n=206, 82%), followed
by Type 1 (n=27, 10.8%) and Type 3 (n=18, 7.2%). We
analysed the presence of mirroring endplate MC on ei-
ther side of a particular disc (i.e., the presence of same
Type 1,2 or 3 changes on both sides of a lumbar disc).
Mirroring endplate MC was observed in 75 discs (29.8%)

among the total 535 discs of the 107 cases. Type 2 MC
was the most common observed pattern (n=66, 88%)
followed by Type 1 (n=7, 9.3%) and Type 3 (n=2, 2.7%)
MC. Mixed patterns were observed in 9 discs including
two (I and II pattern) and seven (II and III pattern).
Mixed I and III pattern was not observed (Table 4).

Among the 40 candidate genes studied (Table 7), two
of them showed significant association with the pres-
ence of MC. The rs2228570 SNP of Vitamin D recep-
tor (VDR) gene (p=0.02) and rs17099008 SNP of Ma-

trix Metallo proteinase (MMP 20) (p= 0.03) were sig-
nificantly associated with MC in the study population
(Table 5).
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Since Type 2 MC was most commonly observed in our
study, we performed a sub-group analysis in this group.
Eighty four patients had exclusively type 2 MC. The
rs2066826 SNP of cyclo-oxygenase (COX2) gene

(p=0.01) and rs11247361 of Insulin Growth Factor Re-
ceptor (IGF1R) (p=0.03) were significantly associated
with Type 2 MC (Table 6).
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DISCUSSION
In the present study population of 809 individuals, ge-
netic polymorphisms of VDR, MMP 20 were significantly
associated with MC. Modic changes are vertebral
endplate and adjacent bone marrow changes observed
in sagittal MR sequences. Though De Roos et al de-
scribed it for the first time (5), Modic was credited for
classifying these changes into three categories: type I
changes show a low signal intensity in T1-weighted im-
ages and a high SI in T2-weighted images, type II changes
show a high signal in both in T1 and T2 sequences and
type III changes show a low signal in both T1 and T2
sequences (1). Type I changes are presumed to indicate
an active inflammatory process in the subchondral re-
gion, whereas type II changes are presumed to reflect
fatty degeneration of the bone marrow. Type III changes
possibly indicate sclerosis in the subchondral region.

The prevalence of MC varies in different stud-
ies from 18-62% and the prevalence of each type also
varies. Based on previous studies, type I and type II are
the most common patterns in the lumbar spine. The in-
consistent results regarding the prevalence of MC stud-
ies could probably be due to differences in number of
patients, inclusion criteria, and study design. Chung et
al. in their study of 59 asymptomatic subjects observed
that type 2 changes (n=38) were more frequent than
type I changes (n=11) in 590 lumbar vertebral endplates
(12). In our study also, Type 2 MC was the most com-
monly observed pattern (n=206, 82%). Type 1 (10.8%)
and Type 3 (7.2%) were very infrequent. Among the
different lumbar levels, Modic et al. observed that the
distribution of MC at L4–L5 or L5–S1 were most com-
mon. These observations were confirmed by Kuisma et
al. They also observed that the distribution of type I and
II was more in anterior 1/3 of vertebra than in posterior
2/3 of vertebra and the distribution of type II was pre-
dominant in the superior endplate versus in the inferior
endplate (13). In the present study, Modic changes were
more commonly situated in the lower endplates (149,
59.4%) than in the upper endplates (102, 40.6%). L4-5
endplates were the most commonly affected level (77,
30.7%) followed by L5-S1 (26.3%), L3-4 (23.9%), L2-
3 (12.4%) and L1-2 (6.8%).

Pathophysiologically MC has been considered
to arise following both biomechanical and biochemical
insults to the endplate. With progressive lumbar disc de-

generation, the increased stress on the endplates causes
calcification and micro-fractures. Such changes may lead
to an uneven distribution of loads across the entire disc
and thus may contribute to endplate fissures. Such
endplate breaks can cause neovascularisation, edema
and inflammatory response. This is observed as Type 1
Modic changes. Altered endplate function interferes with
the nutrition to the discs perpetuating further degenera-
tion of the nucleus pulposus. Modic et al. have demon-
strated that MC type I is characterized by disruption and
fissures of the endplates. Once the acute inflammation
settles, the inflammatory tissue is replaced by fatty mar-
row in the subchondral region which is seen as
hyperintense signal changes in T1 and T2 sequences
(Type II MC). In chronic situations, sclerosis and calci-
fication in the sub-chondral marrow is visualized as type
III MC.

Apart from biomechanical stress induced by the
degenerated discs on the endplate, active inflammation
induced by inflammatory cells, interleukins and cytokines
seems to play a big role in the pathogenesis of MC. A
significant association between low back pain and MC
has been described in several studies which also sup-
ports the role of inflammation in MC. Using the immu-
nohistochemical method, Ohtori et al. found that protein
gene product 9.5 (PGP)-immunoreactive nerve fibers
and tumor necrosis factor (TNF)-immunoreactive cells
in the endplates from patients with MC was significantly
more than in normal endplates on MRI (14). In our study,
we did not study the association between clinical pheno-
types such as low back pain and MC and hence could
not comment on this.

In the present study, among the 71 SNPs stud-
ied, two SNPs (VDR and MMP 20) had a significant
association with the presence of MC. Previous two stud-
ies on the genetic association of MC have observed dif-
ferent genes to be implicated including IL1 cluster,
MMP3, ADAMTS and TNF- á. Karpinnen et al studied
eight genes (COL9A2, COL9A3, COL11A2, IL1A,
IL1B, IL6, MMP3, and VDR) in an occupational cohort
of 159 male train engineers and 69 male paper mill work-
ers. All the subjects underwent MRI and evaluated for
MC. The authors have specifically studied Type II MC
and observed that none of the SNPs was significantly
associated with Modic changes when analyzed indepen-
dently, but when gene-gene interactions were evaluated,
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interleukin-1A (IL1A) and IL1 gene cluster together with
MMP3 polymorphisms were associated with type II
Modic changes (11). In the present study, MMP 20 had
a significant association. Though Interleukin 1 and MMP
3 polymorphisms were studied, we could not derive any
association. In the study by Karpinnen et al, out of the
228 subjects, 128 (56%) were found to have MC at one
or more disc levels. In our study, 107 subjects had MC,
the incidence being 13% out of 809 individuals. The wide
age range, inclusion criteria and variable occupation pro-
file of the study subjects could be the reason for the
lesser incidence in the present study. In a subsequent
study by the same authors but on a patient group from a
different geographical area, they observed that among
108 men from three different occupations, the presence
of the minor allele of IL1A was associated with Modic
changes (10). Though both these studies underline the
importance of the IL1A gene in the pathophysiology of
Modic changes, we did not observe association with any
of the IL 1 genes (IL18RAP, IL1A, IL1B, IL1F5, IL1F10
and IL1RN) in our study.

The rs2228570 SNP of Vitamin D receptor
(VDR) gene had a strong association (p=0.02) with the
presence of MC in our study. Vitamin D receptor is a
steroid receptor and plays an important role in normal
bone mineralization and remodelling. It has two described
polymorphisms in its gene (FokI and TaqI) which have
been implicated in several orthopaedic conditions such
as osteoporosis, osteoarthritis and lumbar disc degen-
eration. VDR was the first reported gene associated with
disc degeneration in a study of monozygotic twins in a
Finnish population (15). This association was later con-
firmed in a study of 205 Japanese volunteers with the
TaqI polymorphism being more frequently associated with
multilevel disc disease, severe disc degeneration and disc
herniation (16). The association of the TaqI polymor-
phism to DDD was further substantiated in a Chinese
study. This association was observed to be age depen-
dant and in the Chinese cohort, positive assoiciation was
observed only for changes in the MRI signal intensity of
the nucleus pulposus but not for structural defects such
as annular tears and Schmorl’s nodes (17). In a study of
342 individuals, Rajasekaran et al studied genetic asso-
ciation of 58 SNPs with different MRI parameters of
disc degeneration including Pfirrmann’s grading, annu-
lar tear, disc bulge, Schmorl’s nodes and endplate dam-
age score (18). Eleven of the 58 SNPs provided evi-
dence of association with either one of the phenotypes.
Interestingly the frequency of the risk t-allele of VDR
was very low in this study and an association could not
be found. The VDR frequency also varies significantly
different between the three major ethnic populations
evaluated in the other studies, being 8% in Asians, 31%

in Africans and 43% in Caucasians. The mechanism by
which the Taq I polymorphism predisposes to disc de-
generation and Modic changes is not clear.

The rs17099008 SNP of Matrix Metallo protein-
ase (MMP 20) (p= 0.03) was significantly associated
with MC. MMPs are a group of enzymes that partici-
pate in the degradation of the major structural compo-
nents of the intervertebral disc and are known to be in-
volved in the normal turnover and pathologic degrada-
tion of the extracellular matrix in connective tissue.
MMP-20 also known as enamel metalloproteinase or
enamelysin is an enzyme that in humans is encoded by
the MMP20 gene. Though other MMPs like MMP 3
and 10 have been linked to disc degeneration and Modic
changes, the association of MMP 20 with Modic changes
has been observed for the first time. MMP-3 has a po-
tential role in proteoglycan degradation and has been
shown to be involved in disc degeneration. There is also
evidence of induced MMP-3 expression related to me-
chanical load and inflammation. In the study by Karpinnen
et al, they observed that the combination of the T-C hap-
lotype of IL1A and the MMP3 minor 5A allele was as-
sociated with eightfold odd on Modic changes among
middle-aged Finnish men. It can be presumed that simi-
lar mechanisms play a role in the causation of Modic
changes through genetic polymorphisms of MMP 20.

In the sub-group analysis of 84 patients who had
exclusively type 2 MC, the rs2066826 SNP of cyclo-
oxygenase (COX2) gene (p=0.01) and rs11247361 of
Insulin Growth Factor Receptor (IGF1R) (p=0.03) were
significantly associated with Type 2 MC. Previous stud-
ies have stated that Type II MC to be significantly asso-
ciated with low back pain. Similarly cyclooxgenase 2
has been identified to be expressed profoundly in pa-
tients with symptomatic lumbar disc herniation. Since
the association between Type II MC and COX2 poly-
morphisms is a new observation, it opens up interesting
possibilities of inflammation as the cause of pain in pa-
tients with MC and the role of anti-inflammatory steroi-
dal and non-steroidal drugs in the management of pain-
ful MC. Insulin-like growth factor 1 (IGF-1) and its re-
ceptor (insulin-like growth factor 1 receptor, IGF1R) play
significant role in the regulation of extracellular matrix
synthesis and play a crucial role in maintaining the nor-
mal functions of the intervertebral disc. Several studies
have identified decreased expression of IGF1R as a pos-
sible etiological factor for disc degeneration. Li et al stud-
ied lumbar discs of mice of different age groups and
observed significantly less amounts of proteoglycan and
type-II collagen, and higher total degenerative score in
IGF1R defective mice than in wild-type mice. They con-
cluded that reduced expression of IGF1R would lead to
accelerated degeneration of lumbar discs (19). There
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are no previous reports on the association of IGF1R poly-
morphism and MC but it is possible that defective IGF1R
could initiate matrix disintegration, fissures and endplate
damages.

CONCLUSION
Modic changes are common endplate changes

observed in about 13% of population. The significance
and etiology of these changes are not clear but have
been increasingly implicated in low back pain. Under-
standing the etiopathogenetic mechanisms of Modic
changes would tremendously help us to plan preventive
and therapeutic strategies. The possibility of genetic fac-
tors in the causation of Modic changes is being probed
recently. The present study identifies genetic polymor-
phisms of VDR, MMP 20, COX 2 and IGF1R to be
significantly associated with MC in a large population.
These associations have not been reported previously.
Previously described associations with inflammatory
genes such as Interleukins were not proved in our popu-
lation.
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Abstract:
Introduction:According to literature  the overall success rate for revision lumbar sur-
gery for failed back surgery syndrome (FBSS)  is 12% to 82 %. The outcome depends
on various factors like pain free interval, the cause for FBSS, follow up period and
surgeon factor. We have tried to evaluate these factors in about 20 patients both ret-
rospectively and prospectively.
Methods: The study was conducted among 20 patients. Various factors like age, sex
,pain free interval (PFI), number of previous surgeries, neurological deficit, surgical
technique, use of fusion or non fusion techniques were  analysed and their effects on
the outcome were studied. Preoperatively and post operatively evaluation was done
by ODI score, VAS score and radiographs.
Results: The overall successful outcome of  this study is 60%.There was  no differ-
ence between  the fusion and non fusion groups. The instability group had a better
outcome than the other patients. One patient had dural tear and 2 patients had infec-
tion as complication.
Conclusions:Proper preoperative  evaluation and diagnosis is of paramount impor-
tance in the management of failed back surgery syndrome.High success rate following
the revision lumbar surgery depends on a good preoperative planning, finding out the
specific pathology and targeting it appropriately leads to gratifying results.
Key words: Pain free interval, fusion, Failed back surgery syndrome, ODI score , VAS
score

FUNCTIONAL OUTCOME OF REVISION LUMBAR SURGERY

FOR FAILED BACK SURGERY SYNDROME

Prof. Nalli  R Uvaraj, Dr.R.Neelakannan,
Ortho Spine Surgery Unit, Institute of Orthopaedics and Traumatology,

Madras Medical College, Chennai.

INTRODUCTION
About 40% of patients undergoing lumbar sur-

geries for low back pain come with significant amount
of pain after the surgery1.Among these patients many
fall under the entity called Failed back syndrome which
is defined as the persistent or recurrent low back pain
after one or more than one lumbar surgeries1. Its inci-
dence is 15%. Various causes of Failed back syndrome
are either mechanical like  recurrent disc herniations,
spinal stenosis,post laminectomy instability,flat back
syndrome,and pseudoarthrosis and non mechanical like
arachnoiditis and epidural scar formation.These patients
are divided into two basic groups (1) in whom surgery
is never indicated (2) surgery is indicated but inad-
equately performed.Appropriate patient selection is an
important factor in  the outcome after spinal surgery.The
success rate following revision surgeries are usually
between 12-82%. This is mainly based on the cause of

revision lumbar surgery.It has been observed that as the
follow-up period increases the success rate decreases
and as the number of surgeries increase the success
rate decreases.This study evaluated the functional out-
come of  revision surgeries and the various factors which
influences the outcome of these surgeries.

MATERIALS AND METHODS
Twenty patients consisting  of 8 men and 12

women were included in this study which was both pro-
spective and retrospective. All patients were operated
by the senior surgeon of the unit. Patients with post op-
erative bacterial infections were excluded from the study.
The age group ranged from 23-60 years with a mean of
41.15years.Patients with chronic, persistent or recurrent
or worsened pain following a spinal surgery were evalu-
ated clinically and radiographically  and the causes for
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recurrent pain were narrowed down .The patients had
low back pain or radiating pain or the combination of
both. The physical symptoms were correlated with the
radiological findings of X rays, CT myelogram and MRI
for the diagnosis. Among these patients 17 were oper-
ated once and 3 were operated twice. Six patients had a
pain free interval  (PFI)  less than 6 months and 14 pa-
tients  more than 6 months.  Among these patients 5  had
instrumentation failure and 7 patients had instability and
8 had recurrent disc prolapse.Revision surgeries  con-
sisted of implant exit and redo posterior stabilisation (4
patients), decompression and posterior stabilisation ( 2
patients),  posterior stabilisation alone ( 2 patients), pos-
terior stabilisation and fusion (6 patients), revision
discectomy (5 patients) and anterior stabilisation (1 case).

RESULTS
Post operatively the patients were followed up

regularly for 6 months. During the follow up radiologi-
cal, clinical and neurological evaluation were done. Pa-
tients were evaluated clinically by using Visual Analogue
Scale (VAS), Oswestry Disability Index (ODI) and ASIA
score. The results were graded as (1) Excellent - if the
patient  felt no pain, did not require any medication and
returned to his or her original work, (2) Good- if the pain
is much improved, requires little medication and the pa-
tient returned to work, (3) Fair- if pain improved moder-
ately, requires frequent medication with change to lighter

work and (4) Poor-if there is no improvement  or has
development of  more pain, requiring frequent medica-
tion and is bed ridden most of the time.

Five patients were graded as excellent, seven
as good , five as fair and three as with poor outcome.
Among the twelve patients ( 5 excellent and 7 good)
with successful outcome results in younger  patients (<
35 yrs) were better than in  old patients(> 35 yrs ) and
results among the male patients were better than the
female patients. Based on the etiology, the success rate
of  instability cases (71.4%)  were better than  other
groups like instrumentation failure ( 40% ) and recurrent
disc disease (62.5%).Results among the patients who
had undergone surgery more than once had a better out-
come than the patients who had undergone one revision
surgery.Patients with pain free interval (PFI) more than
6 months had successful outcome than the patients with
PFI less than 6 months. Based on the surgical proce-
dure patients were divided into fusion group (10 patients)
and non fusion group(10 patients ). The outcome among
these groups were equal. The mean pre operative ODI
score was 54.35 and post operative ODI score was 28.2
at 6 months and 21.8 by 9months  (T value -11.023 ; df
19 p value - < 0.000). The mean preoperative VAS score
was 7.8 and the mean postoperative VAS score was 4.8
(T value-6.381,df-19, p value -  < 0.000 ).In the present
study one patient developed a dural tear (5%) and 3 had
infection (15%).
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DISCUSSION
The successful outcome following a revision surgery for
failed back syndrome ranges from 12-82%13.The op-
erative criteria used for primary spine surgeries may
not be applicable to revision surgery. Stewart et al6 in
his study concluded that there exists differences in  the
operative criteria, follow up criteria and criteria for suc-
cess  explaining why there were difference of opinion
between the researchers on which factor favours
successful outcome in failed back surgery syndrome.
The overall success rate in our study is 60% which is
comparable to similar studies like the study conducted
by ChakBor Wong et al1,where the success rate was
83.9% and 72% in the study conducted by Stewart et
al6. The postoperative ODI score and VAS score
compared to the preoperative ODI and VAS scores
showed favourable outcome which is statistically
significant ( VAS-T value-6.381,df-19, p value- < 0.000
& ODI score- T-value- 11.023, df-19,p value- < 0.000).

In this study younger patients ( < 35 yrs)  had a
favourable outcome of 75% compared to the older age
group ( > 35 yrs) in which the outcome was 56.3%  This
difference may be due to the ongoing degenerative
changes in the spine as age increases or may be due to
the higher compliance of the younger individuals for
postoperative rehabilitation3. But this observation did not
have any  statistical significance ( chisquare value of
0.469, df-1,p value -0.494).

This study also showed a marginal increase in
the successful outcome in male patients (62.5%) com-
pared to the female patients (58.3%). However this
observation was again not statistically significant. ( chi
square 0.035, df-1, p value – 0.852).

The most common cause of  failed back syn-
drome in this study was recurrent disc herniations( 40%),
as compared to 20% in Stewart et al6 study and 22.% in
ChakBor Wang et al1 study. Waddell et al10  in his study
stated that probability of successful outcome decreases
with the number of surgeries performed. Kim et al11

showed in his study that there was about 66% of
success for revision surgeries and 55% in re revision
surgery. In this present study the average previous sur-

gery was 1.13 as compared to 1.3 in study by Stewart et
al6.Contrary to the earlier studies this study  showed that
in patients with more than one revision surgery the  out-
come was better. However these results were not sta-
tistically significant (Chi square value-0.065, df-1,p value-
0.798).

The average pain free interval in this study was
30.95 (0-156) months. Finnegan et al3 concluded that
the patients with pain free interval of < 12 months will
have extensive fibrosis than patients with pain free in-
terval > 12 months who may have other reasons for pain.
Biondi et al8 and Waddell et al10 also in their studies
showed that the patients with pain free interval > 6 months
will have better outcome than the patients with pain free
interval <6 months. In the study conducted byChakBor
Wong et al1 patients with PFI >6 months had better re-
sults than patients  with PFI < 6 months, but there was
no statistical significance in this observation.In the
present study also we experienced a similar result with
a success rate of 71.4% in patients with PFI > 6months
and 16.6% in patients with PFI < 6 months which is
statistically significant with p value of 0.03( Chi square-
4.432, df- 1).There were five patients with neurological
deficit having undergone  revision surgery in this study.
The overall outcome in these patients however was 40%.
This is attributed to the poor activity level following the
revision surgery due to the neurological deficit.In other
words, the positive outcome for patients with no neuro-
logical deficit were successfully predicted. Although a
poor outcome was experienced in all these patients, there
was some recovery in the motor power ( ASIA scale) at
long term follow resulting in  better outcome.

Kim et al11 in his study revealed that the results
for  recurrent  disc diseases were better than the steno-
sis patients. Finnegan et al3 stated that the outcome of
revision surgery is better in patients with mechanical com-
pression like recurrent disc disease and dynamic insta-
bility. ChakBor Wong etal1 also experienced a similar
results with good functional outcome for recurrent disc
diseases(78.6%), Instability(93.32%), and pseudoar-
throses ( 94%). The present study showed a similar kind
of result with successful outcome of 71.14% in instabil-
ity cases, 62.5% outcome in recurrent disc cases, and
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40% in the instrumentation failure cases. The good func-
tional outcome  in the instability cases is mainly attrib-
uted to the spinal fusion which is achieved either through
an interbody fusion or through the posterolateral bone
grafting. The poor outcome following  revision surgery
for  instrumentation failure may be attributed to the neu-
rological deficit among two of the three patients  which
affects the activity level of the patient and infection in
one patient which increases the morbidity.Cinnoti et al4

has opined that spinal fusion is not necessary in revision
surgery for recurrent disc disease.

But Fritsch et al12  in his study stated that pa-
tients with spinal fusion for recurrent disc disease expe-
rienced a better outcome compared with the patients
without fusion. The laminectomy and discectomy done
in the index procedure produces instability and pain and
causes continuous epidural and nerve irritation leading
to epidural fibrosis. In the present study fusion was done
for 5 of the 7 instability patients of which 4 patients had
good outcome.

Out of eight recurrent disc patients fusion was
done in only 2 patients but still a good functional out-
come was obtained in  62.5%. One of the  patients with
L5-S1 recurrent disc disease following laminectomy and
discectomy  had a pain free interval of 10 years.During
the initial follow up period she had a better outcome but
as the follow up period increased the ODI score increased
indicating  disability.  This was due to the instability at
the L5-S1 level that had developed during 48 months of
follow up. Therefore it is concluded that the successful
outcome in the nonfusion group may be due to the short
term follow up, which needs further long term follow up
to come to a conclusion. However in the present study
there is no statistical significance between the fusion and
nonfusion groups ( chi square test- 0.000 df-1 ,p value
1.000).

Fig 1 shows antero posterior and lateral radiograph of
a 45 year old patient presenting 18 months after under-
going surgery for Grade I isthmic spondylolisthesis with
pain and  failed spinal implants.

Fig 2 shows antero posterior and lateral radiograph of
the lumbosacral spine 14 months after the patient had
undergone revision surgery in the form of redo posterior
stabilisation and trans foraminal lumbar interbody fusion
(TLIF).

Fig 3 shows the good clinical outcome in the patient at
12 months follow-up.
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PAEDIATRIC ODONTOID SYNCHONDROSIS INJURY TREATED

CONSERVATIVELY- A CASE REPORT
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INTRODUCTION
Paediatric odontoid fractures are very rare,

which account for 10% of all cervical spine fractures
and dislocations in children1. Cervical spine injuries in-
volving patients less than 7 years are located  mainly in
the upper cervical region , 75% of these involving the
odontoid process3. The most common modality of injury
are road traffic accidents and fall from height3.

Odontoid process of the axis vertebra develops
from two ossification centers, one for the body and an-
other for the tip . The odontoid process represents the
body of atlas which gets fused with the axis vertebra
by 7 years of age. Upto the age of 7 years, the odontoid
is separated from the body of axis by a cartilage tissue
known as sychondrosis. Pathologically it is neither a
growth plate nor a disc material. This region provides a
weak spot which is prone for subluxations3. In paediat-
ric patients subluxations are more common than
fractures.These injuries are commonly associated with
head injuries and facial injuries which accounts for the
neurological damage and morbidity. In this case report
we describe an  odontoid synchondrosis injury which
was treated conservatively by Minerva cast application.

Case report:
A 3 year old male child reported to the emer-

gency room with a history of  wall collapse. In the initial
survey the child had  facial edema and paucity of move-
ments of  left upper limb. His upper airway was ad-
equate and  hemodyanamics  stable.

The initial trauma series x rays showed an an-
terior listhesis of C1 cervical spine over the C2 vertebra
(Fig.1). CT and MRI scans of cervical spine clearly
showed a synchondrosis injury of  C2 odontoid (Fig.2 &
3). CT scan of the facial bones showed bicondylar man-
dibular fracture and left para symphysis injury, for which
internal fixation was done.

Figure 1  : : Anteriorly displaced  odontoid  process with
anterior listhesis of C1 vertebra over C2 vertebra in a
3-year-old  boy..

Figure.2: CT scan of cervical spine showing a synchon-
drosis injury of  C2 odontoid with anterior displacement.
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Figure.3: MRI scan of cervical spine showing a syn-
chondrosis injury of  C2 odontoid with anterior displace-
ment and cervical cord stretching over body of C2 ver-
tebra. .

Closed reduction of synchondrosis injury of odontoid was
attempted on the 10 day of admission under image in-
tensifier guidance. Reduction was achieved by extend-
ing the neck with a towel underneath. The reduction
was found to be stable and satisfying and immobilisation
was done with a Minerva jacket application.

Figure 4: Post reduction lateral radiograph of cervical
spine showing satisfactory reduction of synchondrosis
injury of C2 odontoid.

Figure.5: Minerva jacket immobilisation of patient after
attempted closed reduction of  synchondrosis injury of
C2 odontoid for 6 weeks.

The Minerva jacket was removed after 6 weeks
and the patient was discharged with soft cervical collar
immobilisation and was regularly followed up. The pa-
tients neurology improved steadily and at final follow-up
1 ½ years after injury , the shoulder, arm and elbow
muscle powers recovered fully except for the hand grip
on the left side.

Lateral radiograph of the cervical spine at 6
months follow-up showed good union of synchondrosis
injury of C2 odontoid with satisfactory spinal
alignment(Fig.6) Final follow-up lateral radiographs
showed good remodelling of the fractured C2 vertebra
with good spinal alignment (Fig.7) .

MRI of the cervical spine done at 1 year follow
up showed pseudomeningocele of C4- D1 nerve roots
indicating old avulsion injury.
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Figure 6: Lateral radiograph of cervical spine at 6
months follow-up showing good union of  synchon-
drosis injury of C2 odontoid (black arrow)with satis-
factory spinal alignment..

Figure 7: Lateral radiograph of cervical spine at  18
months follow-up showing union of  synchondrosis in-
jury of C2 odontoid with good remodelling at fracture
site.and restoration of good spinal alignment..

DISCUSSION
Paediatric odontoid fractures are uncommon

injuries typically occuring  under 7 yrs of age. They are
commonly managed conservatively by closed reduction
and immobilisation.Although complete reduction of the
translation is not necessary, at least 50% apposition should
be obtained to provide adequate cervical alignment1. Non
-union may result because of inadequate immobilisation5.
An intact periosteal sleeve on the anterior surface of the
vertebral body extending up to the odontoid provides sta-
bility and leads to excellent healing in most cases1.

Immobilisation  may be achieved  by either Halo
vest or Minnerva jacket application.The thin skull and
open immature bone frequently do not allow halo appli-
cation in preschool children. Pin-site infection, pin loos-
ening, and dura penetration are likely to occur with halo
application in children. Baum et al reported that only 8%
of adults with a halo showed major problems versus 39%
of children. Dormans et al reported a 68%complication
rate with a halo device in children, and the most fre-
quent complication was pin-site infection2.Halo applica-
tion also requires expertise. Minerva jacket application
is the classic method for immobilizing the cervical spine
, it is cheaper, can be applied in an emergency situation
and does not require any special instruments.The only
complication that is anticipated is decubitus ulcer. Sur-
gery with internal fixation is rarely reported1 and is indi-
cated only if external immobilization has failed to main-
tain reduction or achieve stability.

CONCLUSION
Odontoid fractures in children  less than 7 yrs

are effectively managed conservatively by closed
reduction and minerva cast which is superior than halo
application. Though minerva jacket immobilisation
requires close monitoring4, it is an ideal method of choice
for immobilising odontoid fractures in children.
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“SWASHBUCKLER APPROACH”- A MODIFIED ANTERIOR

APPROACH FOR DISTAL FEMUR FRACTURES

Dr.Rajkumar.N, ,  Dr Arunkumar K V, Dr.Rajasekaran.S
Ganga Hospitals and Medical Research Centre PVt., Ltd., Coimbatore.

INTRODUCTION
Distal femur fractures are among the most com-

plex fractures to be treated. Accounting to the increase
in road traffic accidents in our society, the presentation
of these kinds of complex fractures has become a com-
mon scenario in the present society. The mode of injury
has gradually shifted from low energy violence to high
energy violence over the past couple of decades1, 2; ac-
cordingly the pattern of fracture has also shifted from
simple extra articular fractures to complex comminuted
fractures involving the articular and metaphyseal region.
The treatment of distal femur fractures has also changed
with the early literatures supporting conservative man-
agement to the recent literature proving internal fixation
providing early functional recovery in these fractures.
Many recent studies have showed locking plate osteo-
synthesis has become the gold standard treatment for
management of complex distal femur fracture3. The
anatomic reduction of articular surface and the inter
condylar region have given good functional outcome with
less post traumatic arthritis4-11.Direct open reduction of
articular surface have given better results compared to
indirect reduction techniques12,13.Most commonly used
approach for fracture fixation in distal femur is lateral
approach described by Marcy in 194714,15. Inherently
this approach does not give much articular exposure.
 In 1999, Starr et al., described their Swashbuckler
approach a modified anterior approach for fractures
of the distal femur which allows excellent exposure of
articular surface and distal metaphyseal region with mini-
mal damage to the quadriceps muscle bellies.16With this
in the background we have analysed patients with distal
femur fracture treated with locking compression plating
using Swashbucklers approach.

AIMS AND OBJECTIVES
To study distal femur fractures treated by lock-

ing plate osteosynthesis using Swashbuckler approach
by analysing the following parameters.

a. Functional outcome.
b. Radiological outcome.
c. Rate of Infection.
d. Rate of Non-union, delayed union.
TYPE OF STUDY:
Retrospective Analysis

MATERIALS & METHOD
The study was conducted after getting the insti-

tutional review board approval in accordance with the
approved protocol.
          All patients who were admitted to our hospital
since September 2009 to september 2012 with distal fe-
mur fracture meeting the inclusion & exclusion criteria
were analysed retrospectively for functional & radio-
logical outcome. The minimum follow up was 14 months
and the maximum follow up was 3years.

Inclusion criteria:
a) Closed distal femur fractures.
b) Open distal femur fractures.

(Gustillo & Anderson Type I, II, IIIA.)
c) AO/OTA Classification Type 3.3 fractures.

Exclusion Criteria:
a) Open distal femur fracture –Gustillo &

Anderson Type III B & IIIC.
b) Periprosthetic fractures.
c) Peri implant fractures.
d) Pathological fractures.
e) Floating Knee Injuries.

SURGICAL METHOD:
All the patients who underwent this procedure were

given combined spinal epidural anaesthesia. The patient was
positioned in supine with a triangular pillow underneath the
fractured knee to aid in fracture reduction.



Tamil Nadu Orthopaedic Journal Vol.41, Issue 1, February 201533

POSITION OF PATIENT ON
OPERATING TABLE

TRIANGULAR PILLOW

Locking plates was used for fixation
in all fractures.

Surface marking of the Skin Incision
The skin incision is midline, anterior over the knee,

and then courses laterally as it is extended proximally.

The incision is carried down to the fascia overlying
the quadriceps muscles. This fascia is split in line with

the skin incision and lifted off the underlying vastus
lateralis muscle belly

As dissection is carried farther laterally, the fascia over
the quadriceps becomes confluent with the iliotibial band.
The iliotibial band is retracted laterally, away from the
underlying muscle. The lateral parapatellar retinaculum
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is incised to separate it from the vastus lateralis muscle
belly, and a lateral parapatellar arthrotomy is performed
Separation of the iliotibial band from the vastus lateralis
is carried down to the lateral intermuscular septum, which
is confluent with the iliotibial band. The septum is fol-
lowed to the shaft of the femur. The origin of the vastus
medialis is primarily from the posterior aspect of the fe-
mur, along the medial lip of the linea aspera. The adduc-
tor magnus inserts along the linea aspera and at the medial
epicondyle of the distal femur. This lack of muscle at-
tachment at the anterior aspect of the distal third of the
femur allows excellent visualization of the bone once
the quadriceps have been retracted medially. Subperi-
osteal stripping of the distal femur is not needed, and
medial bone fragments should be left undisturbed.

Once the vastus lateralis has been reflected off the
lateral intermuscular septum, a retractor placed under
the quadriceps muscle can be used to expose the fe-
mur and evert the patella medially and expose the me-
dial femoral condyle

Open reduction and internal fixation are then performed.
For fractures with significant proximal extension, mobi-
lization of the entire vastus lateralis is not needed. A side

plate can be easily passed underneath the vastus lateralis
and affixed to the bone. In such a situation, screws can
be placed through small stab wounds in the vastus lateralis
muscle belly. After open reduction and internal fixation
are complete, the retractors are removed, thus allowing
the intact vastus lateralis to fall back against the inter-
muscular septum. The midline split in the fascia overly-
ing the quadriceps muscles is repaired, along with the
lateral parapatellar arthrotomy. The skin and subcutane-
ous tissues are then closed.

Post operatively all patients were mobilized on
second post operative day. Passive mobilization of the
knee was started on second post operative day by con-
tinuous passive motion (CPM) machine and then active
knee bending allowed as patient tolerated

FOLLOW UP
All the patients were retrospectively analysed for radio-
logical and functional outcome
Fracture is considered to be united if bridging callus is
seen over 3 of 4 cortices and no pain on weight bearing
Functional outcome is assessed and graded according to
Neers scoring and lower extremity functional scoring
(LEFS)
Radiological examination is done to look for fracture
union and coronal & Sagittal plane malalignment and loss
of alignment.
Normal coronal alignment was considered 5°-7° valgus,
and normal sagittal alignment was neutral.
Malalignment was defined as greater than a 5° devia-
tion from normal coronal or sagittal alignment.
Loss of alignment was defined as greater than a 3°
change in angular measurements between postopera-
tive and follow-up radiographs.

RESULTS
The study group included 82 patients with 61

male and 21 female patients.
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The average age in the study was 47.1 years with age
group ranging from 18 to 87 years

AGE DISTRIBUTION
The most common mode of injury was road traffic acci-
dent. The next common injury was fall from height.

The most common fracture pattern according to AO
classification was 33 C 2 accounting for 35 among the
82 patients.

AO CLASSIFICATION

TIME TO UNION
The average time to union in our study was 4.5months
with union being defined as full weight bearing walking
without pain at fracture site and callus formation in more
than three cortices.
MALALIGNMENT
12 patients (14.6%) had mal alignment in the study. The
normal alignment is being defined as 5-7 degree 0f val-
gus in coronal alignment and zero degree or neutral in

saggital alignment. Flexion of the distal fragment was
the most common mal alignment followed by varus fixa-
tion.

RANGE OF MOVEMENTS:
The average knee flexion was 95.6 degrees. The male
patients had better range of motion compared to female
patients. 12% of the patient in the study group had ex-
tensor lag which improved by quadriceps strenghthening
excersises

FUNCTIONAL OUTCOME:
In functional outcome, 82% of patient had excellent func-
tional outcome according to Neer’s grading. According
to Lower extremity functional scale 85% of patients had
good functional outcome.

COMPLICATIONS:
INFECTION:
In this study we had 4 cases (4.8%) with surgical site
infection, of which two were treated with intravenous
antibiotics and the other two required surgical debride-
ment. Among the two patients who were treated by sur-
gical debridement, one patient required implant removal
and LRS application due to persistent infection.

IMPLANT FAILURE:
We had 3 cases (3.6%) of implant failure which were
treated with revision plate osteosynthesis and bone graft-
ing. One implant failure in this group was due a non com-
pliant patient who started early weight bearing mobiliza-
tion even before he was advised.

NON UNION:
We had 4 cases (4.8%) which went in for non union.
They were treated by autologous bone grafting. In two
patients due to huge bone defect allograft from tissue
bank was used in combination with autografts. All the
four patients went in for union after the secondary pro-
cedure.

DISCUSSION
In this study, the distal femur fracture is most common
in males who are in their second decade of life. The
most common mode of injury is road traffic accidents.
The most common type of fracture pattern according to
AO classification is 33 C2. All this can be attributed to
the increase in the high velocity injuries in our society.
With the increase in high velocity injuries, the fracture
pattern also shows severe comminution also involving
the articular region. The necessity of good articular re-
duction in the management of intraarticular distal femo-
ral fractures has been emphasized by numerous au-
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thors4,5,7,8,11,17. The most commonly used lateral approach
described by marcy has the disadvantage of not having
good articular exposure. In 1999, Starr et al., described
their swash buckler approach to distal femur which al-
lows good exposure to the articular surface compared
to other conventional approaches to distal femur. Few
other extensive approaches also give excellent articular
view but the extensor mechanism will be disturbed.
On the other hand this approach gives good articular
exposure without disturbing the extensor mechanism.  In
this study using the Swashbuckler approach we were
able to get good articular reconstruction by direct visual-
ization of the articular surface and also good reduction
of the medial metaphyseal fragments which is not pos-
sible in direct lateral approach. The time to union was
4.5 months  in our study which early in comparsion to
study by other authors  where they have reported the
union time between 5-6 months.

In our experience, return of range of motion and
quadriceps strength have been more rapid and more com-
plete when using this approach than when using the con-
ventional lateral approach to the femur. We have not
found tibial tubercle osteotomy necessary with this ap-
proach because exposure of the distal femur through
the lateral parapatellar arthrotomy is excellent.

The functional outcome in the study shows good
outcome  by Neer’s grading (82%) and lower extremity
functional score (85%). This can be attributed to good
reduction , stable fixation and early mobilization of the
joint. In complication we had 4 surgical site infection
(4.8%), 3 implant failure (3.6%) , 4 nonunion (4.8%).
The complication rates were similar to  other studies.

CONCLUSION
The functional outcome is good and the time to

union is less by this approaches. This can be attributed
to the excellent articular reduction following good expo-
sure by this approach. Swashbuckler approach gives
direct visual to all critical areas of the distal femur, in-
cluding the trochlea, entire medial compartment, and both
posterior femoral condyles resulting in good anatomical
reduction and stable fixation .Quadriceps muscle bellies
are spared which facilitates good functional outcome and
does not compromise future arthroplasty surgery Hence
we conclude that Swashbuckler approach is an excel-
lent approach for fixation of distal femur fractures

CASE EXAMPLE:
Mrs.Baby (ID No.12042448)

IMMEDIATE POST OP.



Tamil Nadu Orthopaedic Journal Vol.41, Issue 1, February 201537

AFTER UNION
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EVALUATION OF FUNCTIONAL AND RADIOLOGICAL OUTCOME

FOLLOWING PROXIMAL FEMUR LOCKING LATE FIXATION IN

PERTROCHANTERIC FRACTURES
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Dept.Of Orthopaedics, Sri Ramachandra University (SRU), Chennai,

Abstract:

Aim: To evaluate functional and radiological outcome following proximal femur lock-
ing plate fixation for stable and unstable per-trochanteric fractures.

Materials and Methods: 14 patients of mean age of 55 years were treated at SRMC
with proximal femur locking plate fixation for per-trochanteric fractures. Fracture re-
duction, placement of proximal locking screws, time to union, medialisation of shaft,
neck-shaft angle, limb shortening, varus collapse, and functional outcome (using the
Schatzker & Lambert criteria at final follow up) were assessed.

Results: In our study, the mean time to union was 14 weeks(12-14 weeks) and the
mean limb shortening was 0.5cm(0-1cm). No patient had medialization of the shaft;
varus collapse occurred in 2 patients; and implant screw breakage occurred in 2
patients.The functional outcome was excellent in 4 patients, good in 6, fair in 3 and
poor in 1.

Conclusion: Union was achieved in stable and unstable trochanteric fractures without
significant complications  and neck shaft angle was maintained following proximal fe-
mur plate fixation. The fracture reduction and placement of the 3 proximal locking
screws into the neck and head of femur determines the outcome of the fracture.
Therefore this device can be a feasible alternative to proximal femur nailing and DHS
fixation in certain difficult situations.

KEYWORDS: unstable trochantreric fracture, proximal femur locking plate

INTRODUCTION
Intertrochanteric and subtrochanteric fractures

account for 50% of all fractures of the proximal
femur.Early surgical intervention is advocated in major-
ity of these patients to reduce the complications associ-
ated with long-term immobilization like deep vein
thrombosis,thrombophlebitis,pulomary embolism,urinary
and lung infections,decubitus ulcers.Various extramed-
ullary and intramedullary implants are being used for these
fractures. Comminution of the lateral trochanteric wall,
postero-medial communition, reverse oblique fractures

etc. are unstable fractures which have had poor results
with the regular methods of fixation.Proximal femur lock-
ing plate is an fixed angle stable construct, with locking
cancellous screws at 95, 120 and 135 degrees, which
can be used in these situations in open as well as
minimally invasive per cutaneous plate osteosynthesis
(MIPPO) technique. Our aim in this study is to evaluate
radiological and functional outcome at the end of 1 year
following proximalfemur locking plate fixation for inter-
trochanteric and subtrochanteric fractures.
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Figure 2: Preoperative view

MATERIALS AND METHODS
In our study 14 patients (10 male and 4 female

patients) with pertrochanteric fractures underwent proxi-
mal femur locking plate fixation in our hospital.
SHARMA proximal femur locking plate was used in all
cases. Intertrochanteric fractures were classified ac-
cording to Boyd and Griffin and Sub-trochanteric frac-
tures were classified according to Seinsheimer’s(1).Mean
age of the patients was 55.2years(26-82 years) .Imme-
diate post-operative x-rays were taken. Patients were
followed up at 6 weeks, 3 months, 6 months and 1 year
after the surgery, with clinical and radiographic assess-
ment of the progress of healing and complications. The
Schatzker & Lambert criteria(Annexure 1) were used
to evaluate the functional outcome at the end of one
year.

SURGICAL TECHNIQUE
Surgery was performed with the patient in su-

pine position on a fracture table. Closed reduction was
performed under C-ARM guidance in antero-posterior
and lateral views and secured in traction. Skin incision
was made over the trochanteric region through lateral
approach. Open reduction was done in cases of failure

of closed reduction. For unstable / comminuted fractures,
minimally invasive technique was done under C-arm
guidance. Care is taken to avoid varus malreduction prior
to plate fixation, which will lead to implant failure. After
fracture reduction, the plate was placed and reduction
maintained by K-wires. Cortical screw inserted for plate
and bone contact. Proximally three 5mm non-cannulated
locking screws were used. The inferior most locking
screw, 135 degree angled, was inserted into the femoral
calcar. The other locking screws, angled 95 and 120
degree, are used and finally the cortical screws are
inserted.Bone grafting was not done for any cases.After
the surgery, drain, if used, was removed after 48hours
and all the patients were encouraged to start in-bed
mobilization.

Non-weight bearing ambulation was started af-
ter 2nd post-op day as tolerable. Partial weight bearingwas
started by 6-8 weeks after signs of callus formation was
seen on follow up X ray. Weight bearing was gradually
increased up to tolerance level.

RESULTS
Among 16 patients treated with proximal femur

locking plate, one patient died due to congestive heart
failure and lost to follow-up. Another patient had implant
failure due to early weight bearing. In our study, the re-
maining 14patients were followed up till 1 year following
surgery. 9 patients had intertrochanteric and 5 patients
had subtrochanteric fractures.There were no surgical
site infections and all the patients had healthy surgical
scars healed by primary intention. All patients had frac-
ture union.The mean time to union was 14weeks(12-16
weeks) and the mean limb shortenings were 0.5cm(0-
1cm). No patient had medialization of the shaft;varus
collapse >10 degree occurred in 2 patients; and implant
screw breakage occurred in 2 patients.The functional
outcome was excellent in 4 patients, good in 6, Fair in 3
and Poor in 1.

CASE 1

Figure 1. Proximal Plate with screw
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Figures 3&4: Immediate Post Op; Anteroposterior and
Lateral views

Figures 5&6: 6 weeks Post Op in AP and
Lateral views

Figures 7&8: 3 months Post Op in AP and Lateral
views (Frature union seen)

Figures 9&10: 6 months Post Op

Figure 11&12: One year follow up showing breakage
of neck of first proximal screw and mild varus collapse

Figure 13: Full range of motion seen after one year

CASE 2

Figures 14&15: Pre Op of sub trochanteric fracture
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Figure 16&17: Immediate Post Op in AP and Lateral views

Figures 18&19: 1year  Post Op AP &Lateral views

Figure 20,21&22: Pre Op Inter trochanteric fracture
with sub trochanteric extension

CASE 3

Figure 23&24: Immediate post Op; minimally invasive
per cutaneous plate osteoporosis (MIPPO)

Figure 25&26: 1 year Post Op AP and lateral views

DISCUSSION
Intertrochanteric and sub trochanteric fractures

in young adults are usually the result of high-energy in-
jury, such as a motor vehicle accident or fall from a height,
whereas in the elderly it results from a simple fall(1).
In a case of polytrauma and severely traumatized pa-
tients, the concept of damage control in acute manage-
ment must be considered and practiced whenever it is
appropriate(2)(3).

Evans classified intertrochanteric fractures into
stable and unstable types. Unstable fractures are those
which are displaced and cannot be reduced, postero-
medial cortical communition and reverse oblique frac-
tures(4).

Seinsheimer’s classified sub trochanteric frac-
tures and introduced the concept of posteromedial corti-
cal support and the need for its reduction to produce
satisfactory results(1). Integrity of the lateral wall and its
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significance in the fracture healing and implant failure in
comminuted lateral wall has been reported(5)(6).
Trochanteric fractures treated conservatively is associ-
ated with high mortality associated with prolonged bed
rest, especially in the elderly(7). It is reserved only for
cases of anesthesiological contra-indication.
Early surgical intervention is advocated in majority of
these patients to reduce the complications associated with
long-term immobilization like deep vein
thrombosis,thrombophlebitis,pulomary embolism,urinary
and lung infections,decubitus ulcers(6). Achieving stabil-
ity and early mobilization in patients sustaining per-tro-
chanteric fractures reduces mortality/morbidity of pro-
longed immobilization.
Horowitz(1966) reported in his retrospective analysis
mortality rate of 34.6% for the cases treated by traction
and only 17.5% for those treated by surgery(8)

Evans concluded in his study that operative fixation can
produce greater comfort and increased mobility and low-
ered mortality following intertrochanteric fractures (4)

External fixation in intertrochanteric fractures can be
considered to be a semi-conservative method. It may be
a reasonable alternative for patients who are of advanced
age, have a poor general condition and cannot tolerate
long operations(9). However Petsatodis et al, reported
prolonged union time, increased incidence of varus posi-
tion of fracture site and inferior functional outcome in
unstable fractures(10).
The treatment choices for internal fixation include in-
tramedullary and extra medullary implants.
Dynamic hip screw (DHS) fixation is standard implant
of choice in these fractures. DHS  provides compres-
sion along the femoral neck and if the reduced fracture
is stable, load sharing between bone and the implant can
occur(11). Although Madsen et al, reported high techni-
cal failure rates (34%) when unstable IT fractures treated
with DHS alone. According to their study, the failure
rates reduced to 9% when unstable fractures were treated
with DHS and lateral trochanteric stabilizing plate(12).Also
rate of mal-union was significantly higher in unstable
fractures when compared to stable fractures treated with
DHS fixation(13).
Common causes of failure of fixation are instability of
fracture, failure of fixation device, and the location of
the screw in the femoral head(14).
Dynamic condylar screw plates, when used in unstable
intertrochanteric fractures cannot adequately prevent a
secondary limb shortening after weight bearing due to
lateralization of head/neck fragment from gliding along
the screw.
In unstable fractures, intramedullary implants have bio-
mechanical advantage over extra medullary implants due
to shorter lever arm.

Gamma nail is the prototype cephalo-medullary nail, but
serious implant related complications such as fractured
shaft of femur, failure of fixation and complications of
distal locking requiring re-operation has been reported.
In 1997 AO/ASIF group developed proximal femur nail
(PFN) has been successful in treating unstable fractures.
However various authors have reported screw cut out
of the head-neck fragment(15).
The AO/ASIF group modified the PFN to the Proximal
femoral nail anti rotation (PFNA) to improve rotational
and angular stability. The early results are encouraging
while long term studies are required to evaluate the use
of this implant(15).
More recently, locking plates have been designed for
the proximal femur and have become available espe-
cially for the management of complex trochanteric frac-
tures. The plate is anatomically pre contoured to the
metaphyseal zone of the proximal femur. The plate is
placed at the lateral side of the proximal femur and can
provide a stress shield for the lateral fragment, prevent-
ing lateral migration of proximal fragments and
Medialisation of femur shaft and hence can be used in
cases with loss of integrity of the lateral wall(6)(16). They
act as a fixed angle internal fixator device and achieves
greater stability compared with DHS/DCS/Angle blade
plate while avoiding excess bone removal and hence is
ideal for osteoporotic fractures(16).
Correct placement of locking screws is of utmost im-
portance, especially the screw into the femoral calcar,
which along the posterior and inferior locking screws
enables an angular stable buttress that increases the sta-
bility of the fracture(17).
One of the biggest advantages is its option to use mini-
mally invasive plate osteosynthesis and its improved fixa-
tion of osteoporotic bone achieved through screw angu-
lation and locking plate interface(18).Biological fixation
of comminuted sub trochanteric fractures with PFLP
provides stable fixation with high union rate and fewer
complications(19). According to Guo-Chun Zha et al. in
their study found no cases of cut-out of femoral head
screw possible due to the mechanical advantage of three-
dimensional and angular stable fixations(20).
In stable fractures treated with DHS, patients can be
made to bear weight immediately following surgery.
Whereas in cases of patients treated with PFLP can be
made to start full weight bearing only after radiological
evidence of callus formation, hence it can be a limiting
factor.
In this study, we found that PFLP can be used for stable
and unstable per trochanteric fractures and had fewer
complications even in osteoporotic individuals possibly
due the angular stable fixation. There were no cases of
peri-operative complications. We found that all patients
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had fracture union (6-8weeks). One elderly female pa-
tient with intertrochanteric fracture treated with PFLP,
started weight bearing early and developed proximal
migration of the implant. The patient was advised revi-
sion procedure but the patient did not follow up after 3
months and hence not included in this study. Another
elderly male patient died due to congestive heart failure
5 months following surgery and was not included. The
complications associated with PFLP like implant failure,
varus collapse is possible.

CONCLUSION
Union was achieved in stable and unstable tro-

chanteric fractures without significant complications and
neck shaft angle was maintained following proximal fe-
mur plate fixation.The fracture reduction and placement
of the 3 proximal locking screws into the neck and head
of femur, especially the screw placed into femoral cal-
car, determines the outcome of the fracture.
The plate can also be used using MIPPO technique and
hence comminuted fractures can be treated preserving
fracture hematoma.One of the major drawbacks of us-
ing proximal femur locking plate is that weight bearing is
to be controlled and done only after radiological evidence
of callus formation.In our study, proximal femoral lock-
ing plate fixation for per-trochanteric fixation produced
good results. Therefore this device can be a feasible
alternative to proximal femur nailing and DHS fixation
in certain difficult situations.
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INTRODUCTION:
Management of Complex tibial plateau fracture

are clinically challenging and quite difficult. Most classi-
fication use the two dimensional radiography for assess-
ment of the fractures. These fractures are usually clas-
sified Schatzker Type V and VI or a C type injury when
using the AO/Orthopaedic Trauma Association classifi-
cation1. Dual plating is usually recommended as the de-
finitive fixation for this kind of fractures. However, this
technique often is not applicable to work in fractures with
multiplanar articular comminution, often there is  a pos-
terior shearing or a coronal fracture. The treatment for
the tibial plateau fractures is also based on classification
systems that use two dimensional radiography. This sys-
tem does not include injury patterns with major fracture
lines in the  coronal plane or those simply not visible on
plain radiographs2. Posteromedial fragments are seen in

FUNCTIONAL AND RADIOLOGICAL OUTCOME OF COMPLEX TIBIAL

PLATEAU FRACTURES TREATED BY COLUMN SPECIFIC FIXATION

Dr. Muthukumar Balaji S, Dr.Selvaraj, Dr.Sathish Devadoss., Prof.Dr.A.Devadoss.
Devadoss Multi Speciality Hospital

Institute of Orthopaedic Research and Accident Surgery, Madurai.

Abstract:
Management of Complex tibial plateau fracture are clinically challenging and quite
difficult. Most classification use the two dimensional radiography for assessment of
the fractures. The treatment for the tibial plateau fractures is also based on classifica-
tion systems that use two dimensional radiography. This system does not include in-
jury patterns with major fracture lines in the  coronal plane or those simply not visible
on plain radiographs. In our study, we report on the clinical results of using ‘‘three-
column fixation’’ technique through combined anterolateral and the posterior ap-
proaches. We used prone position for posterior approach(posterior and medial col-
umn fixation), and used supine position for anterolateral fixation with two separate
draping. A total of 16 patients were included in the study. All patient were taken up for
surgery with in 18 hrs of the original insult, average of 10 hrs( 6- 18 hrs). mean opera-
tive time was 135 minutes including the  15 minutes additional time for second drap-
ing. The main components of Rasmussen scoring system are pain, walking capacity,
extension lag, range of motion and stability.  Excellent and good results were
acceptable.(table 1). The mean  rasmussen score in our series is 26.63 with  a range (
21 to 29).  Fourteen patients had excellent outcome , two patients had good result. No
poor result in this series. Three column fixation is a new fixation concept in treating
complex tibial plateau fractures. This method is useful in fragment specific fixation
and preventing late varus collapse and provides good functional result in short term.
Key words: Tibial plateau fractures, column specific fixation,functional outcome.

59% to 74% of  bicondylar fractures. These are impor-
tant, because they affect the surgical plan in terms of
patient positioning, surgical approach, and incision place-
ment3.  Recently, a new three-column classification ap-
proach was proposed by Luo et al based on multiplanar
CT images. Several authors have noted computed to-
mography (CT)-based three-dimensional consideration
of the fracture pattern. In recent years, we have used
this ‘‘three-column fixation’’ technique to treat the
multiplanar complex tibial plateau fractures, which is
based on three-dimensional understanding of these frac-
tures.  In our study, we report on the clinical results of
using a ‘‘three-column fixation’’ technique through com-
bined anterolateral and the posterior approaches. We
used prone position for posterior approach for  posterior
and medial column fixation, and used supine position for
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anterolateral fixation with two separate draping.

MATERIAL AND  METHODS
The study was conducted at the Institute for Or-

thopaedic Research and and Accident Surgery (IORAS,
Madurai) between march 2012 and November 2014. The
purpose of this study was to analyze the functional and
radiological outcome following the column specific fixa-
tion of complex tibial plateau fractures. This is an hospi-
tal based prospective study. All surgeries were done by
the same surgical team. A total of 16 patients were in-
cluded in the study. All patient were taken up for sur-
gery with in 18 hrs of the original insult, average of 10
hrs( 6- 18 hrs). All fractures were closed fractures. All
patients received antibiotic prophylaxis (cefaperazone and
sulbactam 1.5 gms)  and antibiotics were administered
at the time of induction of anaesthesia. It was continued
for 48 hrs post operatively.
The approach: Patient in prone position, inverted L-
Shaped incision made. Sharp dissection is carried deep,
and the posterior fascia is incised between the medial
gastrocnemius (posterior border of the dissection) and
the pesanserinus anteriorly. The medial collateral
ligament remains in tact anteriorly and deep to the
pesanserinus. The pes tendons are mobilized posteriorly
and proximally, keeping their insertion intact. The medial
gastrocnemius is then elevated posteriorly and laterally,
exposing the posterior tibia. The soleus and popliteus
muscles are then elevated from the medial edge of the
tibia by sharp dissection, exposing the fracture site (fig-
ure 1a&b). Fractures reduced and temporarily fixed with
K- wires then 3.5 mm or 4.5mm T- buttress plates in
posterior and medial column. Conventional anterolateral
approach was used to reduce and fix the lateral column
fracture with 4.5 proximal tibia locking compression plate
in supine position( figure 2). The mean operative time
was 135 minutes including the  15 minutes additional time
for second draping.. Mean blood loss was 210 ml.
Tourniquet deflated between two drapings.

Medial head of gastronemius

Semimembranosus & pes-anserinus

Figure 1a

Figure 1 b

Figure 2

Standard anteroposterior and lateral radiographs were
taken at follow up ( post op, 6 wks, 3 months, 6 months,
12 months ) and were evaluated for fracture healing
and joint congruity. Postoperative CT scanning to quan-
titate articular reductions were not done.

RESULTS
Among the 16 cases, 9 were right and 7 were

left tibiae. The mean  follow up was 17 months( range 8
to 28 months). Average age of patients in our series
was 34 yrs(19-57years). The neurovascular status of
the fractured limb , presence of compartment syndrome,
and any blisters were noted. We used Rasmussen func-
tional scoring and radiological assessment. The main
components of Rasmussen scoring system are pain,
walking capacity, extension lag, range of motion and sta-
bility4. Total points was 30. Excellent and good results
were acceptable.(table 1). The mean  rasmussen score
in our series is 26.63 with  a range ( 21 to 29).  Fourteen
patients had excellent outcome , two patients had good
result. No poor result in this series.
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DISCUSSION
The current classification systems of tibial pla-

teau fractures  are based on two-dimensional imaging.
This misleads the surgeons to pay attention to medial
and lateral column without considering posterior column
in tibial plateau fractures, especially for the posterome-
dial corner. We report on  column specific fixation con-
cept - three column fixation, which is dependent on the
understanding of the fractures using CT scans5. This
new approach is safe and effective in managing com-
plex Schatzker V and VI tibial plateau fractures. Both
the Schatzker and AO/Orthopaedic Trauma Association
systems classify these fractures according to the ap-
pearance on anteroposterior and lateral radiographs. In
a cohort of 42 cases with tibial plateau fractures, which
were assessed by plain radiographs and three-dimen-
sional CT separately 43% (18 of 42) of the fractures
were underevaluated by plain radiographs2. Three-col-
umn classification , which is dependent on the under-
standing of the fractures using CT scans as well as the
3D reconstruction can identify the posterior column frac-
tures  and has been shown to have considerable
interobserver reliability, higher than conventional
Schatzker and AO/OTA classifications6.

Unilateral locking plates have often been used
to treat these complex tibial plateau fractures. Clinically,
they are not strong enough to hold these fragments and
fail to prevent secondary varus when compared with a
direct posterior–medial buttress plate7. A bilateral dual
plating technique using a posterior– medial approach
combined with an anterior–lateral approach has been
suggested by many authors8. This posteromedial

approach, in the supine position, can deal with the pos-
teromedial fragment, but it is impossible to obtain a di-
rect reduction when there is an articular depression in
the lateral part of the posterior column. Posterior–lat-
eral depressed fracture fragments are impossible to deal
with in the supine position and can only be reduced and
buttressed posteriorly in the prone position

A small percentage of tibial plateau fractures
need the ‘‘three-column fixation’’ technique1. Without
careful planning, these ‘‘three-column fractures’’ usu-
ally proceed to failure of reduction and fixation. In our
study we used combined postero-medial approach for
posterior, medial column fixation in prone position and
anterolateral approach for lateral column fixation in su-
pine position. In our series 88% patients had excellent
and 12% had good result by Rasmussen functional scor-
ing and  radiological outcome. Although this approach
prolongs the operation time, there were no deep infec-
tion in our series.

The average radiographic bony union and weight
bearing period was 13 weeks (10 to 18 weeks). 14 cases
showed excellent functional scoring (figure 3 and 4), 2
cases (figure 5) showed good functional scoring. Sec-
ondary  varus collapse( 3 degree) occured in one pa-
tient. One case showed articular step of more than 4
mm.  The average range of motion of affected knee
was 3 to 110 degree after 12 months post sugery. We
found the approach to be reliable and reproduceable, with
good functional outcome in short term followup and com-
parable to other studies using different methods9,10.
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Figure 3 : case 5 at a 1 yr followup Figure 4 : case 15  , at  20 months follow up

Superficial skin break down of the anterolateral incision
occured in 3 patient. Treated by vaccum assisted clo-
sure and secondary closure later. No Deep infection in
this series. Compartment syndrome occured in one pa-
tient. Fasciotomy done at 36 hrs. Split skin graft done
48hrs later. This patient went on to have full functional
range of motion and excellent outcome.

Additional operative time, hardware conflict and likeli-
hood of  infection are the major disadvantages. Long
term follow up is needed to determine if this approach is
advantageous in terms of functional outcome  and in pre-
venting secondary osteoarthritis compared to dual or
single anterolateral plating
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Figure 5: case 10  at 15 months follow up.

CONCLUSION:
Three column fixation is a new fixation concept in
treating complex tibial plateau fractures. This method
is useful in fragment specific fixation and preventing
late varus collapse and provides good functional re-
sult in short term. But needs long term follow-up to

know outcome in terms of  Osteoarthritic changes in the
knee.
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Abstract
Introduction: Internal fixation in trochanteric fractures of elderly patients often pre-
cludes the early mobilisation with full weight bearing. Overall failure rate of internal
fixation in trochanteric fractures has been reported to be 3–16.5%. Prognosis can also
worsen because of fracture instability, comminution and osteoporosis. To avoid the
complications associated with internal fixation, we planned to do THA for trochanteric
fractures for selected patients.
Aim: This study was done to evaluate the clinical, functional and radiological outcomes
of total hip arthroplasty (THA) following trochanteric fractures.
Material & Methods:All our patients were community ambulators and not dependent for
self-care. Total of twenty three patients were identified and classified on the AO Muller
classification for trochanteric fractures. A retrospective study of patients treated with
THA was analysed for two years.
Results: Average age was 77 years with follow-up period of 1.7 years. Harris hip score
was used to analyse the outcome. Two patients had lost follow up. Two patients died
due to other medical aliments at sixth and eighth months. The Harris hip score at one
month was 66 ± 7 (mean ± standard deviation); at three months 72 ± 6; at one year 74
± 5; at two years 76 ± 6. Average time taken to return to normal daily activities was 28
days (range 24–33). No loosening or infection of the implants was observed. The Har-
ris Hip score was calculated was Excellent: 20%; Good: 60%; Fair: 10%; Poor: 10%.
Discussions:Complications related to restricted weight bearing and prolonged bed rest
in trochanteric fractures treated with internal fixation are avoided. None of our pa-
tients had dislocation in the immediate postoperative period. Dislocation was seen in
three patients at two, four and six months after surgery. All three were caused by
significant trauma and treated by closed reduction and immobilisation.
Conclusions: Total hip arthroplasty is a valid treatment option for mobile and mentally
healthy elderly patients with intertrochanteric fractures. This procedure offers quick
recovery with little risk of mechanical failure avoids the risks associated with internal
fixation and enables the patient to maintain a good level of function immediately after
surgery.

INTRODUCTION
Unstable intertrochanteric fractures in elderly patients
are associated with high rates of morbidity and mortal-
ity[1, 2]. Comminution, osteoporosis, and instability of-
ten preclude the early resumption of full weight bearing
in spite of use of internal fixation[2]. Reported overall
failure rate with internal fixation in trochanteric frac-
tures has been reported to be 3–16.5%[3, 4]. In the eld-
erly, fracture instability, comminution and osteoporosis

worsen the prognosis[4, 5]. Moreover, there is a high
rate of general complications associated with internal
fixation due to prolonged recovery time taken after sur-
gery[6, 7].
Various authors have reported successful outcomes af-
ter use of hemiarthroplasty and THA in these patients[8].
After hip arthroplasty, patients can bear weight immedi-
ately, they can be encouraged to walk early and exer-
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cise the involved limb, thus reducing the period of bed
rest and rate of complications[11, 12]. Our study was
made with the purpose of presenting the clinical and roent-
genographic results that were obtained with total hip ar-
throplasty as a [primary] treatment for intertrochanteric
fractures in elderly patients and to review the results
reported in the literature.

PATIENTS AND METHODS
In a retrospective study, between May 2012 and

June 2014, a total of 23 consecutive patients of age
greater than 70 years (average 77 years) having
trochanteric fractures classified with AO Muller
classification for trochanteric fractures (A2.2 and A2.3)
were treated by THA. Four patients were lost in follow-
up and were excluded from the study making the
number of patients in the study 19. The followup period
was two years. There were 14 males and 9 females. 12
cases injured the right side and 11on the left side. All
patients were given perioperative enoxaparin and
support stockings as deep vein thromboprophylaxis.
Surgical technique:

All patients were treated within 2-3days of ad-
mission after all the pre-operative fitness. Patients were
operated upon under spinal or general anaesthesia by
the same team of surgeons. They were prepared for
surgery as for routine total hip replacement and posi-
tioned in a lateral position on the table. One assistant
held the limb in traction to avoid further displacement of
the fragments. We used the posterolateral approach to
the hip in all cases. After splitting the fibres of the glu-
teus maximus,was retracted to expose the short exter-
nal rotator muscles of the hip. These were divided close
to their insertion and an inverted T shaped incision was
made on the joint capsule. Fragments of the greater tro-
chanter were fixed with the help ofstainless steel wire.
The femoral neck was osteotomised andthe femoral head
was removed.

The acetabulum was prepared and uncemented
acetabular cup (Depuy Synthes, Duraloc Cup) was im-
planted. The femur was positioned by internal rotation
and adduction. After careful detection, the femoral ca-
nal was prepared by graduated reaming using rasps. The
uncemented femoral component (Depuy Synthes,
CORAIL Stem) was inserted and positioned inside the
femoral canal.

Fixation of the greater trochanter was reinforced
with sutures wherever required. Isolated displaced frag-
ments of the lesser trochanter were not reduced. Range
of motion and stability were checked after reduction.
The capsule was repaired followed by reattachment of
the short external rotators to the femur. All wound clo-
sures were carried out over the closed suction drain.

Postoperative follow-up:
Postoperatively the limb was kept in abduction

by using an abduction wedge/pillow. Haemoglobin (Hb)
level and packed cell volume (PCV) were assessed  12
hours after surgery.  Blood transfusions were given when
required. Drains were removed after 48 hours and check
films were done. The breathing exercises and static
exercises for calves, quadriceps and gluteal muscles
were taught from the first day itself. Patients were
allowed to sit and stand out of bed twice daily from the
second postoperative day and ranges of motion exer-
cises were begun. All patients were instructed to avoid
excessive flexion and adduction. A pillow was kept be-
tween the thighs during the night for the first three weeks
to prevent excessive adduction. An abduction brace was
used during the daytime. Gait training with the help of a
walker was started from the third postoperative day. The
patient was discharged after complete rehabilitation. Av-
erage duration of stay in the hospital was 9.5 days (range,
7–13). Further care was continued in the rehabilitation
department until the patient was independent enough for
self-care. Patients were followed at monthly intervals
for three months, one year and two years. The patients
were clinically and radiologically evaluated at each visit
and Harris hip scores were calculated.

RESULTS
The mean operative time was 110 minutes (range,

60–165min). Average intraoperative blood loss was 295
ml (range, 150–500ml) and the average postoperative
drainage was 160 ml (range, 40–290ml). On an aver-
age, two units of supplemental transfused blood were
required per patient. Follow-up period ranged for two
years with a mean duration of 1.7 years. Two
patientswere  lost follow up. One patient died in the sixth
month of surgery following a road traffic accident. An-
other one died at eighth month of causes unrelated to
the fracture/surgery. In total we lost four follow ups i.e
two lost follow up and two died making a total of nine-
teen patients. The Harris hip score at one month was 66
± 7, at three months it was 72 ± 6, at one year 74 ± 5,
and at the two-year follow-upwas 76 ± 6. In 19 patients
who had completed two years of follow-up, the score
was 76 ± 8. Patients returned to their normal daily ac-
tivities after 28 days (range, 24–33). Six patients showed
non-union of the lesser trochanter. Limb lengthening of
0.5–1.0 cm was noticed in 9 patients. None of the
patients showed implant loosening, femoral subsidence
or infection up to the last follow-up. Three patients had
dislocation of the affected hip after two months, four
months and six months of surgery. All three dislocations
caused by significant trauma and were managed by
closed reduction.
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Fig. (1) a: Pre-operative Right trochanteric fractures type
AOA2.3; b: Immediate Post operative x-ray, Corial stem
with Duraloc cup seen;  c: Post operative 9 months
follow-up, no implant loosening seen.

DISCUSSION
The incidence of all hip fractures is approxi-

mately 80 per 100,000 persons and is expected to double
over the next 50 years as the population ages. Among
all hip fractures intertrochanteric fractures make up to
45%. Many of these fractures are stable two-part frac-
tures that can be treated satisfactorily with a sliding hip
screw. But 35–40% is unstable three and four part frac-
tures that are associated with high rates of morbidity
and mortality. The reported overall failure rate with in-
ternal fixation is from 3-16.5% in intertrochanteric frac-
tures. There are even higher incidences in unstable frac-
tures.

The common problems associated by treatment
with internal fixation are pulmonary embolism, deep
venous thrombosis and pneumonia. The complications
are related to restricted weightbearing and prolonged
bed rest. In elderly patients, instability of the fractures
and osteoporosis result in poor fixation that cannot tol-
erate immediate weight bearing [11]. According to data,
mortality rate in hospital ranges from 0.03 to 10.5%,
while one year mortality reaches 22%.

Many authors have used hemiarthroplasty and
total hip arthroplasty as primary treatment of these frac-
tures, due to high failure rate and complications associ-
ated with internal fixation. Tronzo reported the use of
long straight-stem prosthesis for intertrochanteric frac-
tures in 1974 [9]. In 1979, Stern and Goldstein reported
43 cases of comminuted intertrochanteric fractures
treated by long-stem Leinbach prostheses [10]. Later,
many authors suggested the use of hip replacement to
treat comminuted intertrochanteric fractures,
emphasising the rapid weight-bearing allowed from the
first postoperative day and faster return of the patients
to a pre-fracture ambulatory state. Elderly patients, who
are often unable to cooperate with partial weight-bear-
ing required after an internal fixation, accept full weight-
bearing easily [11, 12]. This reduces the period of bed
rest and its associated complications.

In a recent study, Faldini et al. reported use of
hemiarthroplasty and total hip replacement in 54 patients
[8]. They concluded that hip replacement permits a more
rapid recovery with immediate weight-bearing and fa-
cilitates nursing care better than other fixation techniques.

Haentjens et al., in two different studies, con-
cluded that arthroplasty gives better results than internal
fixation in unstable intertrochanteric fractures in elderly
osteoporotic patients [11, 12]. The author noted that ar-
throplasty permits rapid recovery with immediate weight-
bearing, and maintenanceof a good level of function with
little risk of mechanical failure.
We performed total hip replacement in all our
patients.The data available reports in cases of neck of
femur fractures that total hip arthroplasty are a better
implant than hemiarthroplasty. Acetabular erosion is the
major risk associated with hemiarthroplasty.

Repeated articulations may lead to lesions in
acetabular cartilage severe enough to limit the activity
resulting in higher revision surgery.Compromised articu-
lar cartilage in the hips of normal elderly patients puts
them at a greater risk. Total hip arthroplasty demonstrates
superior longevity when compared to hemiarthroplasty.

Dislocation is the major concern after total hip
arthroplasty. In patients with intertrochanteric fracture
undergoingtotal hip arthroplasty, the reported rate of dis-
location is 0–44.5% [11]. Postoperative dislocations are
associated with higher rate of pulmonary complications
and bed sores.We took utmost perioperative and post-
operative precautions to minimise the risk of dislocation.
This included optimal orientation of the acetabular com-
ponent, use of an acetabular component with a long pos-
terior wall, and repair of the capsule. Postoperatively
we used an abduction brace for three weeks, physio-
therapy and supervision in activities of daily living. None
of our patients had dislocation in the immediate postop-
erative period. Dislocation was seen in three patients at
two, four and six months after surgery. All three of them
were caused by significant trauma and were managed
by closed reduction and rest.

Fig: (2) a: Pre-operative Right trochanteric fractures type
AOA2.3; b: Immediate Post operative, Corial stem with
Duraloc cup seen; c: Post operative 3 months follow-up;
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Fig: (2) d: Posterior dislocation of stem at four months post
operative following trauma; e: Post operative reduction.

In our study, THA was associated with better
functional outcomes than those reported with the use of
internal fixation. One year mortality in our study was
9% (8.69). This mortality rate is comparable to what
other authors have reported with the use of internal fixa-
tion or replacement. Patients were able to perform their
normal activities within a month and they showed pro-
gressive improvement in the first three months. All pa-
tients demonstrated good functional achievement in spite
of their advanced age.

The pre-fracture activity of the patient should
be always taken into consideration when making a deci-
sion for surgery. Though we did not make an objective
assessment of pre-fracture mobility and activity, all our
patients were community ambulators before injury and
were not dependent for self-care. Such patients are
expected to lead an active life after treatment and total
hip replacement is a better option than hemiarthroplasty.
We recommend that total hip arthroplasty is a valid treat-
ment option for mobile and mentally healthy patients.
The procedure offers quick recovery with a little risk of
mechanical failure avoids the risks associated with in-
ternal fixation and enables the patient to maintain a good

level of function beginning in the immediate postopera-
tive period.
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Abstract

Purpose
The aim of our study is to evaluate the functional outcome of patients with PCL com-
bined injuries with one stage reconstruction by arthroscopic ACL, PCL reconstruc-
tion with open Posterolateralcorner reconstruction using autologous grafts.

Methods
Prospective case series of 21 Patients with chronic PCL combined injuries operated
in Ganga hospital from December2005 to July 2009 in the age group of 21-55years
studied. All patients underwent thorough clinical examination, knee scoring and pre-
operative MRI. Allinside transtibial PCL arthroscopic reconstruction technique and
standard transtibial ACL reconstruction and Open PLC reconstruction were performed
using autografts alone. Mean followup period was 34 months.

Results
All were evaluated postoperatively 6th, 12th month and at final followup for instability
and laxity clinically along with LYSHOLM and IKDC scores. The mean postoperative
IKDC & LYSHOLM scores for ACL+PCL combined injuries were 77.3 & 90.9,im-
proved from 28 and 36 preoperativly, 64.2 & 87.6 for PCL+PLC combined
injuries,improved from 26 and 34.  ACL+PCL+PLC combined injuries scores were
63 and 77.8,improved from 22 and 30.4 preoperativly
 Mean posterior laxity of 3.3mm which however did not result in instability.

Conclusion
Combined PCL injuries can be managed by one stage reconstruction  of all the liga-
ments with good functional stable  knees with available autogenous grafts.1

FUNCTIONAL OUTCOME OF ONE STAGE RECONSRUCTION OF

POSTERIOR CRUCIATE LIGAMENTCOMBINED INJURIES OF THE

KNEE IN CHRONIC INSTABILITIES
Dr S R Sundararajan, Dr S Rajasekaran

Ganga Hospitals and Medical Research Centrre, Coimbatore

INTRODUCTION AND AIMS:
The treatment of closed dislocation of the knee

joint without associated neurovascular injury is challeng-
ing and there is no uniform protocol 1. There is contro-
versy exits whether to treat these injuries acutely or late
reconstruction .Eventhough many papers came with good
results in immediate reconstructions 3,4,5,6,it is very diffi-
cult to do acute reconstructions in a already traumatised
patient. It is easy and treatment can be planned in these
multiligament injuries with late reconstruction. Eventhough

functional outcome after PCL combined injuries were re-
ported in literature2,3,4,5,8,12,13. only very few papers had
come out with single stage reconstruction 2,3,8.

As there is no allografts, challange is to manage
with available autografts to reconstruct in these com-
bined injuries. The aim of our study was to evaluate the
functional outcome of patients with chronic PCL com-
bined injuries with stage one reconstructions by
arthroscopic ACL, PCL reconstruction with open Pos-
terolateral corner reconstruction using autogenous  grafts.
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MATERIAL AND METHODS
The study included l 21 patients (20 males and

one female) with chronic PCL combined injuries who
underwent surgical reconstruction of the injured ligaments
between December 2005 and July 2009 in Ganga hospi-
tal.  The mean age was 36.3 years (21- 55 years).17
patients had road traffic accidents,3 patients had fall and
only patient had sport injury. All patients were initially
examined by a senior operating surgeon and a plain stress
radiograph and MRI of the knee joint was done. MRI
will help to substantiate the clinical findings and the pres-
ence of associated meniscal injuries and arthritis changes
of the involved joint. Out of 21 patients six cases had
PCL and Postero-lateral corner injuries and eleven cases
had PCL and ACL injuries and four cases had PCL,
ACL and Postero-lateral corner injuries. 2 cases (9.5%)
had bilateral knee injury

Associated collateral ligament injuries(9 cases)
were managed conservatively. Six patients had medial
meniscus injuries and three had lateral meniscal injuries.
All were treated by partial menisectomies. Associated
fractures were found in 6 cases (28.5%) out of which 5
cases (24%) had ipsilateral limb injuries. Clinically all
these patients presented with pain and instability. On
examination,all these patients had grade three posterior
drawer.Patients associated with ACL injuries had posi-
tive Lachman test pivot shift test..All 10 cases with pos-
terolateral corner injuries demonstrated posterior sub-
luxation with external rotation. Six patients had
mediolateral abnormal mobility.

The pre-operative protocol included a strict re-
habilitation program to train all patients for the post op-
erative physiotherapy and counseling about the post op-
erative activity modification. Cases with stiff knees with
fixed flexion deformity and with open dislocations of the
knee with ligament injury were excluded from the study.

Patients with anterior cruciate ligament and pos-
terior cruciate ligaments that is eleven cases were treated
by arthroscopic ACL and PCL reconstruction in the same
sitting. The ACL was reconstructed with bone patellar
tendon graft and titanium screws in five cases and ipsi-
lateral hamstring graft with bio absorbable screws in five
patients and quadriceps graft in one case. PCL was re-
constructed with contralateral hamstring graft in all cases
with bio absorbable screws and endobutton(hybrid) in
femur and bioabsorbable screws in tibia.

Patients with ACL,PCL and Postero lateral cor-
ner injuries( four cases) were treated with arthroscopic
ACL and PCL reconstruction using bone patellar graft
for ACL and ipsilateral Hamstring graft for PCL. Poste-
rolateral corner was reconstructed with contralateral
semitendinosis graft and bioscrew. (fig 1 )

Fig 1  PTG graft for ACL.Hamstrings for PCL
,semitendinosis for posterolateral corner

Patients with PCL and Posterolateral injuries (eight
cases) were treated with arthrocopic PCL reconstruc-
tion using hamstring graft with endobutton and
bioscrews(hybrid) in femur and bioscrews in tibia and
open reconstruction of the postero-lateral corner with
contralateral semitendinosis graft and bioscrew in 10 and
staple in 2 cases. Two cases had bilateral knee injuries
managed in different periods of time where we used
PTB for PCL in one side and quadriceps graft for ACL
in one case.

All patients underwent ligament reconstructions
in single stage. Patients were followed up once in 6
weeks and their functional outcome was assessed at the
end of six months and one year and their scores were
calculated. IKDC 17 and LYSHOLM scores were taken
and clinical assessment was performed and the results
were tabulated. Radiological assesement was performed
using stress radiograph in 90 degrees flexion and
posterior,anterior stabilities were checked in all cases
and compared with normal side14.The mean follow up
period was 34 months (24 to 54 months).

Operative  technique
All cases were done with epidural anaesthesia

and positioned in the well –leg holder. Examination un-
der anaesthesia was performed in all cases and specifi-
cally poterolateral corner insufficiency was confirmed
.Before harvesting the grafts, arthroscopic examination
was done and meniscal injuries were dealt with partial
menisectomies.Cartilage lesions were found in 6 cases
specifically in more chronic cases .Hamstring grafts were
harvested from both knees in all cases.BPT graft was
harvested in ACL.PCL and posterolateral corner inju-
ries. Hamstring graft was harvested through medial in-
cision below the tibial tuberosity .Attachments were re-
leased and harvested with strippers. Both Gracilis and
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Semitendinosis grafts  were quadrupled to get atleast
9cm for ACL and 13cm for PCL. After diagnostic
arthroscopy,PCL jig was used to make tibial entry atleast
2cm below the articular surface.Femoral entry was done
with free hand through the inferior anterolateral
portal.After appropriate reaming graft was inserted and
fixed with hybrid fixation(endobutton and bioscrew)and
tibial fixation with bioscrew (fig 2) with staples in 6 cases.
For ACL,tibial tunnel was prepared with jig and femoral
tunnel was made through transtibial route,and graft was
fixed with endobutton in femur and  bioscrew in the tibia
in case of Hamstrings or titanium interference screws
were used in cases of BPT graft(fig 4). All the postero-
lateral corner reconstruction was done with
semitendinosis graft(Larsen method)9 and fixed with bio
screw or staple.(fig 3)

Fig  2  Tibial fixation of PCL with Bioscrew in 70
degrees of flexion

Fig 3  posterolateral corner fixation with semitendinosis
graft

Fig 4  Tibial fixation of ACL in 20 degrees of flexion

Postoperativly immobilized with knee brace with cush-
ion support under the tibia.Non weightbearing with
crutches started on day2 and knee mobilization in prone
after 3 weeks started.Partial weight bearing and active
knee mobilization started after 6 weeks.Full weight bear-
ing was allowed after10 weeks.Running and sports re-
habilitation started after 6 months.

Fig  5  Posterior laxity of 2.91mm is measured in 90
degrees stress x ray

RESULTS
Pre-operatively main complaints of these patients

were anterior knee pain and instability.Clinical examina-
tion revealed grade III laxity in most of the cases except
in three patients.All these three had ACL and PCL inju-
ries with grade II laxity. Postoperative evaluation was
done in the  6th, 12th month and at final followup for
instability and laxity clinically along with LYSHOLM and
IKDC scoring systems and radiologically. The mean post-
operative IKDC & LYSHOLM scores were 77.3 & 90.9
for ACL+PCL combined injuries improved from 28 and
36 preoperatively, 64.2 & 87.6 for PCL+PLC combined
injuries ,improved from 26 and 34 .63 & 77.8 .
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ACL+PCL+PLC combined injuries had 63 & 77.8 ,im-
proved from 22 and 30.4 . Lesser scores were found in
patients with ipsilateral limb injuries and bilateral knee
injuries. The mean injury operative interval was 33.3
weeks (range from 5 days to 36 months.Five patients
lost the terminal flexion at the average of 25 degrees
and these patients had preoperative flexion loss. Out of
21 patients ,17 patients had less than 5mm(average 3.3)
posterior drawer and 5 to 10 with firm endpoints in three
patients.One patient had more than 10mm .Radiological
stress xray in 90 degree flexion(fig 5) revealed 3 to 9
mm with average of 4mm laxity posteriorly and 2mm
translation in anterior stress radiograph, more in
ACL,PCL and PLC combined injuries.However all these
patients had no instability clinically except one who had
grade 3 posterior translation with instability. Out of 10
cases with posterolateral corner injuries, abnormal ex-
ternal rotations were corrected significantly compared
to the pre operative status in eight patients .we can not
comment about the pain and instability during sports as
none of these patients are sportsperson.

DISCUSSION
Isolated PCL injuries can be managed conser-

vatively if the posterior displacement of tibia less than
10mm when compared to the normal side. But in com-
bined PCL injuries,displacement is more than 10mm and
should be managed operatively 18.Functional outcome
of PCL combined injuries were reported only in few lit-
eratures 2.3,8,12.Both autografts and allografts were used
in  in reconstructing multiligamentous injuries..Properties
of allografts may not be the same as autografts. Very
few papers have come with good outcome in these inju-
ries with autogenous grafts alone 2,7,11.There is also no
universal protocol in these injuries. As there were fewer
available grafts,it is always Challenge to manage these
combined injuries.Our results shows that these injuries
can be managed arthroscopically for ACL and PCL si-
multaneously  and  open PLC reconstruction in single
sage with good functional outcome.

There are few literatures with good results in
single stage reconstruction using both autografts and al-
lografts 2,3,8,12.Fanelli and Edson 3 studied 35 patients and
achieved  good  posterior stability (normal posterior
drawer in 46%)and side to side difference of 1 to 3mm
in 52% and remaining were between 5 to 10mm.They
also stated that there was no significant difference be-
tween allografts and autografts.In our series average
posterior laxity was 4mm in stress radiograph with sig-
nificant improvement from preoperative status .All the
patients achieved good clinical stability except one and
went back to their preinjury jobs.

Washcher et al 4 reported good results with single
stage reconstruction by using allografts alone in 13 pa-
tients .They achieved 5.1mm side to side difference in
posterior stress radiograph and good clinical stability.
Micheal J A Strobel et al 2 reported good results using
Hamstrings autografts alone in these combined injuries.
Average IKDC score was 71.8 and posterior tibial trans-
lation in stress radiograph was 7mm from the preopera-
tive status of 15mm.Anterior displacement was 0.94mm
compared to the preoperative status of
1.5mm.Eventhough these patients had pain during sports
activities,none of them had instability.

However it is difficult to manage with Hamstrings
alone especially when there is ACL,PCL and PLC
injuries.In these situations we had used ipsilateral PTB
graft for ACL sothat we could use the ipsilateral Ham-
strings along with contralateral Gracilis for PCL and
contralateral semitendinosis for PLC.There is no much
donar site morbidity except extensor muscle loss of 1.5
cm.In bilateral knee injuries,still is is difficult when there
is combined injuries .We had to use quadriceps graft in
one patient for ACL because of opposite PCL injury
where we did PTB graft.we analysed the IKDC and

Fig 6 –a patient showing  full range of movements after
PCL and PLC reconstruction at follow up.
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Lysholm scores for all combined injuries.In that best sores
were ACL,PCL injuries where the scores were 77.3 and
90.9 improved drastically from 28 and 36.Moderate
scores were from PCL,PLC injuries and low scores of
63 and 77.8 in ACL,PCL,PLC injuries .It is understood
that magnitude of these injuries are severe and preop-
erative scores were also less.

All the ACL injuries got the good results, re-
vealed by the negative Lachman and pivot shift clini-
cally and stress radiograph in our series ,comparable to
other series in literature 10,11.Posterior translation at av-
erage of 4mm is comparable to all other series and none
of these patients had instability 2,3,8,12,13.It is very impor-
tant to diagnose the posterolateral injuries which will re-
vealed by posterior sagging and excessive external rota-
tion of tibia compared to the normal side 19.In our series
we had 10 cases of PLC injuries and we could achive
correction in eight cases by Larson method 9

Eventhough donar site morbidity is a concern especially
when we harvested both PTB and Hamstrings from the
same side,in our part of the world allografts are
notavailable.But we could achieve good results compa-
rable to the available series.

CONCLUSION
Single stage reconstruction of arthroscopic pos-

terior and anterior cruciate ligament injuries and open
reconstruction of posterolateral corner can be managed
by autografts with good results as shown in our series.
Eventhough  donar site morbidity is a concern ,most of
these patients achieved stability and went back to their
preoperative jobs.
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Abstract:
Chondroblastomas are benign and rare but locally aggressive tumors of the

bone that account for  1-2% of all benign bone tumors[1-4].Most of these lesions can be
successfully treated with curettage and bone grafting. However, considerable rate of
recurrence have been reported with aggressive lesions.Lesions around the hip have
the highest recurrence rate[5].We report a 20-year-old female with chondroblastoma of
trochanter and proximal femur, treated with extended curettage using high-speed
burring and adjuvant therapy with hydrogen peroxide[6]. The defect was reconstructed
with bone cement. Prophylactic stabilisation with a dynamic hip screw was done .At 31
months follow-up, the patient had painless normal function of the affected hip without
local recurrence or distant metastasis.Complete healing of the lesion was evident
radiographically.Curettage and high speed burring combined with adjuvant therapy
using hydrogen peroxide represents an effective method for the treatment of
chondroblastoma of proximal femur[6].We recommend prophylactic stabilisation after
curettage especially at sites with high risk of impending fracture such as the proximal
femur.
Key words: chondroblastoma, curettage, high-speed burring, hydrogen peroxide, bone
cementation, prophylactic stabilisation.

INTRODUCTION
Chondroblastoma is a rare benign chondroid tu-

mor of bone arising from the secondary ossification center
in epiphyseal plates and apophyses. It usually presents
in adolescence and young adults [1,4]. The tumour typi-
cally presents as a lytic lesion on an epiphyseal or apo-
physeal portion as seen in this case[7].Because of its pe-
riarticular location, resection for wide surgical margins
would require complex joint reconstructions and incur
significant morbidity with regard to joint function in the
long term. Therefore, intralesional curettage through a
broad cortical window remains the treatment of choice
for most chondroblastomas. However, considerable rate
of recurrence (10-35%) after curettage and unsual pul-
monary metastases have been reported, especially in
aggressive lesions[8,9]. Some authors recommend
phenolization or cryotherapy after curettage in order to
prevent recurrence.We describe the outcomes of ag-
gressive chondroblastoma of the trochanter and proxi-
mal femur  treated with aggressive curettage using high-

speed burring, followed by chemical cauterization with
hydrogen peroxide, combined with bone cementation of
the defect and prophylactic stabilisation using a dynamic
hip screw.
Case report:
              A20-year-old female presented with progres-
sively increasing pain in the right hip of three months
duration. There was no history of trauma, fever, loss of
weight or loss of appetite. On examination, tenderness
was present over the right trochanteric region with thick-
ening of the greater trochanter. Range of movements of
right hip was restricted due to pain. There was no distal
neurovascular deficit or regional lymphadenopathy. Ra-
diographs of the right hip showed an osteolytic lesion
involving the greater trochanter, extending up to the su-
perior aspect of femoral neck (Fig.1 A,B). MRI (Mag-
netic Resonance Imaging) of the right hip and femur
showed an osteolytic lesion of the greater trochanter
extending into the femoral neck with breech in the me-
dial cortex (Fig.2). CT (computed tomography)of the
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around the lesion using a high-speed burr, taking care to
avoid breaching the cortex. The cavity was thoroughly
irrigated with hydrogen peroxide solution. Since the cavity
was large involving the entire trochanteric region, we
stabilized the trochanteric region with dynamic hip screw
and filled the cavity with PMMA (PolyMethyl
MethAcrylate) bone cement (Fig.4 C). No intraopera-
tive or perioperative complications were noted. Hip and
knee mobilization were commenced on the second post-
operative day. The patient was kept on strict non-weight
bearing for 3 months.

Fig.3 Photo micrograph of  histopathology in 100X mag-
nification showing sheets of chondroblasts with multi-
nucleate giant cells and sinusoids lined by osteoclasts.

Fig.4  Intraoperative picture  [A]showing the lesion in
the trochanter, [B]-showing the cavity after curettage,
C- After dynamic hip screw fixation and packing the
cavity with PMMA bone cement.

The patient was followed up every month for
the first six months and once every three months there-

chest revealed no pulmonary metastasis.

Fig.1  Anteroposterior radiograph[A], Lateral view[B]
radiograph of the right hip showing an osteolytic lesion
of the trochanter extending into the proximal femoral
neck.

Fig.2 Magnetic resonance imaging of the hip showing
heterogenous mass in the greater trochanter extending
into the proximal femoral neck(thin white arrows) with
a breach in the medial cortex(thick white arrow) of the
femoral neck.
            Biopsy was taken and the histopathological ex-
amination confirmed the diagnosis of chondroblastoma
with secondary aneurysmal bone cyst (Fig.3).We planned
for complete intralesional curettage of the lesion com-
bined with chemical cauterization using hydrogen per-
oxide, followed by bone cementing of the defect and
prophylactic skeletal stabilization.

Under spinal anesthesia through a lateral ap-
proach, a 10cm incision was made centering the tro-
chanter. The incision was deepened and vastus lateralis
split to expose the trochanter(Fig.4 A). Osteolytic lesion
in the trochanter and femoral neck was completely curet-
ted out(Fig.4 B). The curettage was extended 1 mm all
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after. The patient became symptom-free during serial
follow-up visits and had painless normal function with
respect to her activities of daily living. There was no
local recurrence or distant metastasis at the latest fol-
low-up of 31 months.  Radiographs at final follow-up
showed complete healing of the lesion. There was no
radiolucency at the bone-cement interface. CT scan of
the chest taken at final follow-up revealed no pulmonary
metastasis.

Fig.5 Anteroposterior radiograph[A], Lateral
radiograph[A] of the right hip, showing a complete healed
lesion and no radiolucency at the bone-cement interfaceat
31 months follow up

DISCUSSION
Chondroblastomas of the bone are uncommon

lesions and occur in the second decade of life in the vast
majority of cases.Male patients predominate.They arise
from the secondary ossification centres in epiphysis or
apophysis of the long bone.[11,12] The knee and proximal
humerus are the most frequently involved locations.[4,11,12]

Chondroblastomas of the bone may recur after
curettage, and metastasis to the lung has been reported
in the literature.[14] The age and gender of the patient,
the status of growth plate, the aneurysmal bone cyst com-
ponent of the tumor, and its location and size have been
linked to recurrence. In the latest report by Ramappa et
al., the only statistical differences between non-recur-
ring and recurring tumors were their anatomical loca-
tions. Lesions around the hip had the highest recurrence
rate.[5] Their explanation for this phenomenon was the
difficulty in gaining access to these lesions because of
the concern about compromising the blood supply to the
femoral head. Also, this anatomical site is known for
harboring more-aggressive lesions, particularly the car-
tilage tumor.Many methods ranging from intralesional
curettage to wide excision have been proposed for the
treatment of chondroblastomas of the bone. Because of
its periarticular location, resection for wide surgical mar-
gins would require complex joint reconstructions and in-

cur significant morbidity with regard to joint function in
the long term. Therefore, intralesional curettage through
a broad cortical window remains the treatment of choice
for most chondroblastomas. However, there is a consid-
erable chance of recurrence following simple curet-
tage(10% to 35%).[8,9]

In this case the lesion was treated with high-
speed burring after curettage. We agree with the views
by Springfield that “thorough curettage” is the key to
local control.[4] We used high-speed burring for local
control after curettage, as many authors have suggested
in the management of benign aggressive bone tumors
such as giant cell tumors.[10,13] In most lesions, 1 to 2
mm of bone could be burred out under direct vision after
curettage with an adequate cortical window. This makes
the intralesional curettage approach a marginal excision,
thereby enhancing tumor eradication.

A variety of techniques and chemical agents
have been used as adjuvants to intralesional curettage
of benign aggressive bone tumors. These include the use
of a high speed burr, irrigating with phenol,aqueous zinc
chloride, cryotherapy with liquid nitrogen,thermal cau-
tery with carbon dioxide laser[14] and the use of defect
filling agents that elute methotrexate or adriamycin. [15] .
Concomitant to the use of these adjuvants are complexi-
ties and complications(such as damage to adjacent soft
tissues and neurovascular structures, skin necrosis, frac-
tures and systemic toxicity) that are undesirable. We have
used Hydrogen peroxide as adjuvant to achieve local
tumour clearance. Hydrogen peroxide is a cheap adju-
vant which is readily available in most surgical suites
and is relatively safe to use. It effectively kills tumour
cells by releasing free radicals. Its adverse effects on
adjacent tissues are also minimal. A good long-term func-
tional outcome can be achieved in 87% of cases by
meticulous intralesional curettage combined with adju-
vant therapy [13] As CT and MRI showed a breach in the
medial cortex of the proximal femur, prophylactic
stabilisation with a dynamic hip screw was done. In ad-
dition we used PMMA bone cement to fill the large cav-
ity in the proximal femoral region.  Ramappa et al. rec-
ommended that bone cement be chosen over bone grafts
to fill the defect after removal of worrisome or recur-
rent lesions. They thought that the heat of polymeriza-
tion of the cement might destroy residual tumor cells
after curettage.[16] Furthermore, bone cement offers
immediate stability to the proximal femoral region which
has a very high risk of impending fracture.

Simple intralesional curettage in the treatment
of chondroblastomas produces a considerable recurrence
rate and might be inadequate treatment. Extended
intralesional curettage using a high speed burr combined
with adjuvant therapy with hydrogen peroxide was found
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to be effective in achieving complete tumor clearance.
We recommend prophylactic stabilisation after

curettage especially at sites with high risk of impending
fracture such as the proximal femur. Bone cement can
be used to fill large defects in the periarticular regions as
it offers immediate structural stability in addition to kill-
ing residual tumor cells.
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Abstract

The purpose of this study was to evaluate the use of negative pressure wound therapy
in traumatic wounds. . Negative-pressure wound therapy (NPWT) is believed to accel-
erate wound healing by altering wound micro vascular blood flow. In our study we have
used cost effective material as an alternative to the more expensive V.A.C set in the
management of complex wounds.

This study is a prospective evaluation of NPWT in 15 patients with traumatic wounds.
In our study we have used locally made NPWT set for wound therapy.  We have treated
patients with complex wounds in which bone and tendons are exposed. Dressing was
changed for every 4 days till the desired granulations tissue is formed for skin cover.

This NPWT has showed excellent growth of granulation tissue in most of the cases.
Most patients underwent split skin graft instead of flap cover which was more cost
effective for the patient. The cost of this NPWT for 1 week per patient was less than
2000 rupees which was more cost effective compared to the cost of commercial VAC
set which was 10,000 rupees

Key terms: Locally made NPWT, Cost Effective NPWT, Open traumatic wounds

INTRODUCTION
Negative-pressure wound therapy (NPWT) also

known as topical negative pressure is a mode of therapy
used to encourage wound healing. It is used both as
primary treatment of chronic and complex wounds and
also as an adjunct treatment for temporary closure and
wound preparation preceding surgical procedures such
as skin grafts and flap surgery [1,2]. This therapy has
been widely and successfully used, although the physi-
ologic basis of its effects is not yet fully understood.
Numerous controversies exist regarding the mechanism
of action, especially with regards to tissue perfusion. It
is generally believed that increased blood flow induced
by negative pressure plays a beneficial role and several
studies have measured increased regional blood flow
under negative pressure [2,3,4,5].

NPWT is used to treat minor wounds to com-
plex wounds .The limiting factor in the usage of NPWT
is the cost factor associated with it. NPWT applied for
2 weeks will cost approximately   10,000  to   20,000 . In

our study we designed a NPWT using materials com-
monly available in hospital setting. The cost of this sys-
tem comes around   2000  to   3000  for 2 weeks. This
study is to determine the efficacy of this system in trau-
matic injuries.

MATERIALS AND METHODS
 This study was done in Sri Ramachandra medi-

cal hospital and research institute. A study group of 15
patients were treated with NPWT. The NPWT systems
in current use are effective but the cost of the system
has remained a matter of concern. Thus we arranged a
locally made setup for NPWT. The materials that were
used were commonly available in our hospital and could
be found in most hospitals.

All wound were thoroughly debrided and irri-
gated with normal saline before applying NPWT set.
Single layer of gauze is applied over the wound, a sterile
(normal sponge sterilized the previous day) sponge was
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cut and contoured to the wound. A slot was made through
the center of the sponge to allow fixation of the suction
tube. The sponge was pressured onto the wound with
the suction tube and an airtight environment was cre-
ated with use of a surgical adhesive dressing. The other
end of the tube was connected to a drain which in turn
was connected to suction apparatus. The suction pres-
sure was maintained at 150mmhg. Dressing was changed
for every 4 days till the desired granulation tissues has
formed for Skin cover.

Material required Cost
1. Sterile sponge 20
2. Flexocath tube 200
3. Chest drain 700
4. Surgical adhesive dressing
    medium or large 525-550

Total cost 1500

RESULTS
Our study group consists of 15 patients. Analy-

sis was done by visual inspection of the wound. In 10
cases of foot injury, 7 cases had bone and tendon ex-
posed, of which 4 wounds were healed with single SSG
and 2 cases required SSG twice. One patient post cal-
caneum fracture fixation had wound dehiscence and
implant was exposed. NPWT for 2 weeks reduced size
of the wound and infection subsided. Exposed implant
did not allow formation of granulation tissue. Hence lo-
cal flap cover was done. The other 3 cases took an
average time of 4 days. 5 cases of other traumatic inju-
ries required 1 week of NPWT for split skin graft. We

have treated a wound of minimum size of 3cm x 3cm
and maximum size of 13cm x 8.5cm. Total cost of NPWT
for 15 days was Rs 1500 to 2000 depending on the size
of wound.

Sample cases
1) 29years old male with bimalleolar compound fracture
with skin lose and bone and tendons exposed. Dressing
changed 3 times with 5 days interval followed by skin
cover.

2) 28 years old male with skin loss over knee. Dressing
changed 2 times with 5 day interval followed by skin
cover

3) 45 year old male with resistant pseudomonas infected
implant and wound dehiscence following calcaneum frac-
ture fixation. Dressing changed 3 times with 5 days in-
terval and size of the wound decreased. Granulation tis-
sue formation was unsatisfactory due to the exposed
implant.  Patient underwent local flap cover.
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DISCUSSION
Since its first application NPWT has been used

widely in the treatment of chronic and acute wounds.
Many indications for the use of NPWT have been added
since its first use. In our study we have included patients
with acute traumatic injuries of the foot and certain open
injuries. The mechanism of action of NPWT is that it
causes strain and stimulates cellular proliferation. It also
causes mechanical evacuation of interstitial fluid. This
in turn leads to increased micro circulation and there by
secondary necrosis is reduced [6]. NPWT is believed to
accelerate wound healing by improving tissue oxygen-
ation, this is in contrast to study by Yoo-seok Shan who
stated that NPWT significantly reduces tissue oxygen-
ation.

The cost of NPWT appears to be a limiting fac-
tor for its use in developing countries. The commercially
used VAC systems cost around     10,000 per week.
Diaa Othman stated that wound management causes a
significant burden of cost in National health services of
United Kingdom. In our indigenous preparation of NPWT

system the cost come around     1000 per week for
larger wounds.

Nauman A Gill stated that 125mmHg of suction
pressure was most effective for his patient. Novak et al
used a suction pressure of 125mmHg to 175 mmHg in
his study. In our study a standard pressure of 150mmHg
of suction pressure was applied for all patients. Early
studies showed that applying this amount of pressure to
a wound bed had the greatest effect on tissue re-growth
and granulation tissue [6]. DeFranzo et al treated 75
patients with lower limb wounds and changed the dress-
ings every 2 days while Banwell and Téot changed dress-
ing every 4 days. Rozen et al used their own NPWT for
skin grafts and applied it continuously for 5 to 7 days and
reported 100% graft take in chronic ulcers. Gill et al
changed dressing every 4 days in operation-theater to
reduce the chance of infection. In our study dressing
was changed every 4 days till desired granulation tissue
is obtained. Milind et al in his indigenous NPWT used
romavac drain for diabetic foot ulcers. In our study we
have used Inter Costal Drainage(ICD) tube. The
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advantage of ICD drain is we can connect 2 tubes in
bigger wounds for better suction.

The third tube is connected to centralized suc-
tion. NPWT is a good option for patients with coexist-
ent head injuries, thoracic injuries and abdomen injuries
in which reconstruction is delayed. It also reduces wound
contamination and thereby reduces the chance of noso-
comial infections

 In our study we had 10 patients with foot inju-
ries with bone and tendon exposed. Traditionally these
patients would have been treated with free flap cover
which is more expensive. In all these patients granula-
tion tissue was obtained with NPWT and only one pa-
tient required flap cover. NPWT has a limited role once
the implant is exposed and when the sinus is small mak-
ing it difficult for complete evacuation of fluid.

CONCLUSION
The results of our study indicate that our cost

effective NPWT system showed comparable results to
commercially available NPWT at a fraction of the cost.
Also it is available in almost any hospital and offers good
patient compliance for healing compound fracture
wounds and infected surgical wounds.
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INTRODUCTION
Congenital insensitivity to pain (CIP) is a rare

disorder, which comes under group of hereditary
sensory and autonomic neuropathies (HSAN). In this
condition patient has insensitivity to deep pain only, but
superficial sensation and deep tendon reflexes are
normal. Affected individual most of the times have
associated anhydrosis. Orthopaedic complications of
congenital insensitivity to pain are recurrent fractures,
dislocations, pseudoarthrosis, osteomyelitis, and Charcot
arthropathy1. We are reporting a rare case of congenital
insensitivity to pain presenting with physeal separation in
a child similar to neuropathic joint in adults.

Case report
A 12 year old girl child came with complaints of limp
while walking and swelling in the left knee of 5 weeks
duration.Mother gave history that the girl is a known case
of congenital insensitivity to pain with clear history of no
pain on intramuscular injection since birth. She had no
significant trauma, fever, other joint involvement or any
features of rheumatism. Physical examination of the skin,
nails, heart and lungs were unremarkable. On local ex-
amination she had no bony tenderness, mild warmth, and
moderate knee effusion. Range of movements was ter-
minally restricted, with normal distal pulse, power and
deep tendon reflex. Pin prick sensation was normal. Plain
radiograph showed epiphysiolysis of distal femur with
widening of physis. Knee aspirated in emergency de-
partment showed straw coloured synovial fluid. Synovial
fluid analysis for microscopic and biochemical param-
eters were normal.Blood test for infection, clotting pro-
file and arthritis profile markers were normal. Examina-
tion under anaesthesia demonstrated gross movement at
physis on varus, valgus stress views under fluoroscopy
guidance indicating lower femoral physeal seperation.
This unstable distal femoral epiphysis was treated under
general anaesthesia2 with closed reduction, percutane-
ous cross pinning and above knee plaster cast.

Figure 1:  clinical picture

Figure 2:  Post-OP Radiograph

After 8 weeks the pins were removed in emergency
department and knee range of motion exercises started.
12 weeks follow-up showed complete disappearance
of swelling around the knee and child had normal walk
with no limp. Radiograph showed increased radio-opac-
ity (healing) at physis. At 1 year follow-up girl was per-
fectly normal with no signs and symptoms around knee
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and normal physeal growth.

Figure 3: Eight weeks post-op

DISCUSSION
Congenital insensitivity to pain is a rare inher-

ited disorder first described by Dearborn in 19322. It
can be inherited as autosomal dominant or recessive,
and can be sporadic. The disorder is characterized by
absence of reaction to painful stimuli, self-mutilating
behaviour and anhydrosis. Dyck in 1984 divided these
neuropathies into ûve types3.

Out of 5 subtypes of HSAN, congenital insensi-
tivity to pain with anhydrosis (HSAN-IV) and congeni-
tal insensitivity to pain (HSAN-V) is very common. Type
IV patients usually develop complication due to anhy-
drosis and do not survive beyond 3 years of age. Our
patient with an impaired sense of pain which was no-
ticed from birth, without mental retardation, normal
muscle tone and normal normal nerve conduction veloc-
ity suggests the diagnosis of HSAN type 5.
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The aetiology is not clear. One recent study
claims mutation in the sodium channel(Na

v
1.7) encoded

by the SCN9A gene located on the chromo- some 2q24.3
causes inability to experience pain4.

Congenital insensitivity to pain usually manifest
with multiple joint involvement and recurrent
fractures.We are reporting the first case of isolated
physeal separation of distal femur as a menifestation
due to congenital insensitivity to pain. Isolated distal fe-
mur epiphysiolysis consist of nearly 3% of all physeal
fractures2. As the aetiopathogenesisofphysealseparation
(macro/micro trauma) is similar to neuropathic joint, the
similar line of management was followed in our case to
hasten the healing process by temporary immobilisation
with K-wires and cast5. The disappearance of swelling
and normal temperature at the knee is an indication of
normal healing.

There is no single gold standard drug available
for this condition. Reports suggest naloxone and
naltrexone can be used to reverse the analgesia6. But
there is no strong evidence to support these drugs.

Emphasis is given on early diagnosis of orthopaedic prob-
lems and prompt treatment, educating parents and pre-
vention of accidents. Physeal separation without signifi-
cant trauma must prompt an orthopaedic surgeon to think
about congenital insensitivity to pain as a differential di-
agnosis.
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