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1. INTRODUCTION

Due to the increasing number of road traffic aacide long bone
fractures are more common nowadays. Fracturebd@ ts one of the most
commonly occurring fractures due its superficiaaton. Proper treatment of
these fractures is paramount importance. Among tteatment of tibial
fractures, the treatment of metaphyseal fractafesia remains challenging,
because of the sagittal and coronal malalignmdm¢iwis mainly due to the
mismatch between medullary canal diameter betweemvto fragments of the
metaphyseal tibial fractures and anatomy of the apistseal region.
Establishment of length and prevention of the cakosagittal, rotational
malalignment is the at most importance during fo@t The treatment options
for the metaphyseal tibial fractures are consereatmanagement, open
reduction with plate osteosynthesis, external @ratand recently the
intramedullary interlocking nailing. Each treatméas its own advantages and
disadvantages. The conservative management hagjth&vel complications.
These are the delayed union, malunion, rarely moonu Due to the knee and
ankle joints are having predominantly single plé&mectional movements the
effects of the malunion and delayed union are higith secondary
osteoarthritis of the joints. Then open reductiathyplate osteosynthesis has
its own complications of the delayed wound healemgd delayed union

particularly in case of the distal metaphysealttrees, even though we can get



perfect anatomic reduction in this type treatm&he external fixation method
having the complications of the post traumatic cleagons like high
incidence of post traumatic joint stiffness. So adays most authors consider
the intramedullary interlocking nailing is the mosftfective treatment of
choice.Futher it is important to do advice earlybifisation of knee and ankle
to achieve normal range of movements in the joititss possible only in
intramedullary nailing only

Interlocking nailing of tibial fractures aneost desirable because these are
load sharing devices in compare to load bearintg mateosynthesis implants.
Biological fixation of the fracture is possible tine method of nailing without
opening the fracture site, further it is possildespare the extra osseous blood
supply and we can avoid extensive soft tissue digse Nailing of
metaphyseal fractures with short proximal or dift@jment is associated with
an increase in malalignment particularly in coroplahne, so there is always a
chance for mal union, rarely non union and needsémondary procedures to
achieve union. The cause has been attributed to tsplacing muscular
forces and medullary canal anatomical factors.h&sd is always a mismatch
between the diameters of the nail and the medudlanal, with no nail-cortex
contact, the nail may translate coronally or sabjitparticularly in proximal
tibial fractures. Due to this there is a increasstiless on the locking screws to
maintain fracture alignment after surgery, whictttar leads to periprosthetic

fractures and implant failure. Various techniquasenbeen recommended to



improve nailing procedures for the metaphysealtfiras these are pbller”
blocking screws, temporary unicortical plating, feliént nail designs with
different proximal bends in case of proximal thiraictures and fibular plating
in case of distal third fractures.

Poller screws are named after a trafjuiding device used in
European countries to guide the traffic on the soakhey are used for the
following three purposes

a) Achievement of the fracture alignment, by usingres as a reduction
tool.

b) Improvement of the stability of the bone — impla@bnstruct by
reducing the medullary canal width.

c) Maintenance the fracture alignment till union wgbller screws in situ



2. AIM OF THE STUDY

To evaluate the Clinical and Functiorla Outcome of Closed
Reduction / Open Reduction and Internal fixation wth Intramedullary
Inter Locking Nailing and “POLLER” BLOCKING SCREWS” in Tibial

Metaphyseal Fractures.
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3. TIBIAL METAPHYSEAL FRACTURES

Anatomy of Tibia-Metaphysis

Shaft of tibia is triangular in essection. It widens at both the
proximal and distal metaphyseal region to artiulatth the femur in the
proximal part and with the talus and fibula in thstal part thereby support
body’s weight at the knee and ankle joint .Proxirmatl distal end of tibia is
shaped like a rectangular box with a bony protubsgaTheses are forming the

tibial condyles proximally and medial malleoli dBy.

a2-

“Metaphysis of the @biis defined as the area within a
square, the sides of which are the same lengthteswidest part of the

articular surface.”
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Posteri@spect of Proximal Metaphysis
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Anterior aspect of DistaMetaphsis
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Posteriaspect of Distal Metaphysis
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Vascular Anatomy

Proximal metaphysis is supplied by the metaphyseasels which are
branches of the genicular artery anatomoses arthumdcknee. Distal tibia is
supplied by vascular anostomoses formed by theiestarising from the both t
anterior tibial and posterior tibia arteries whate located in periosteal region
forming an anastomoses. There is a water shechatha junction of the middle
and distal third of the tibia. So whenever excessift dissection is being done

in the distal tibia delayed union or the nonunicayrccur.
Epidemiology of metaphyseal fractures

Incidence metaphyseal tibial fracture isrently in increasing trend.
Tibial fractures are most common fractures in commpa all other long bones.
The annual incidence of the tibial fractures idra@ture per 100000 population
Proximal metaphyseal fracture contributes for tBé @f the tibial fractures
There is increasing number of open fractures asotteethird of the bone is
superficial. Distal tibia fractures are extraart@ufractures of the metaphysis.
In high violence injuries it may lead to intra adiar tibial plafond or pilon
fractures. One study reported incidence rates o&phgseal ankle fractures that
varied considerably by age and genddncidence ranged from a low of 3 per
10,000 per year among 30 to 34-year-old womenftigla of 28 per 10,000 per

year among 15 to 19-year-old boys.

16



Mechanism of injury

Most commonly due to the road traffic acaide direct trauma, gun shot
injuries, fall from the height, sports injuriesjunes always are to be assessed
regarding the violence of the injry.The prognapends upon the soft tissue
injury status. It issufficient to say here that the more violent theutna, the

more likely the presence of major soft tissue damag

Clinical evaluation

Diagnosis of the fracture is usually obvious. Easilbn regarding the
compartment syndrome particularly in case of thexipnal metaphyseal
fractures has the paramount importance. The maregemptions mainly
depend on the soft tissue injury. The classicahicdl symptoms of the
compartment syndrome are pain out proportion, tgnsggeless and paralysed
limb, stretch pain. Compartment pressure should useally monitored

periodically. Compartment pressure more than 30mmHgithin the 30 mm

17



Hg of the diastolic pressure is the indication foe emergency fasciotomy.
Always distal neurological status is to be evaldattommon peroneal nerve
injury is most common in case fracture neck oful@owhen it is associated
with proximal tibial metaphyseal fractures. There tfracture pattern and
displacements is to be assessed. Due to the gasthasm acting posteriorly,

tibialis anterior acting anterolateraly and patetendon acting anteriorly, there
Is always a tendency for valgus and antecurvatuhalipgament of the proximal

fragment Tibial fractures most commonly associated withlthament injuries

in the knee. So, clinical evaluation regarding libament is always important.
Stability of the knee/ankle joint always is to bamined in the proximal/distal

metaphyseal fractures respectively.
Radiological evaluation

Anteroposterior, lateral and the fulldémtibia views should be obtained
to assess the bone as well as soft tissue s@ilisiue radiographic views at 45
degree sometimes are required to detect a nonadegpl spiral fracture.
Radiographs of the contra lateral tibia sometimesngcessary to evaluate the
length in fractures with severe comminution or btoss. Metapyhseal fractures
always associated with extension of the fractute the joint, So always the X
ray views should include the knee and the ankletgoiCT is scan some time
needed to assess the intra articular extensiomeffarcture.MRI scan also
some time is needed to rule out the ligament ieguparticularly in proximal
tibial metaphyseal fractures

18



Classifications

There are TWO type of classifications:
I. AO/OTA Classification
[I. Taylor and Martin SUD classification
In the AO/OTA classification, the metaphyseal regiare designed as
follows:

Proximal metaphysis - 41

Distal metaphysis - 43.

AO/OTA Classification of proximal tibial metaphysis 41.

Type A - Extraarticular,
Type B - Partialy articular
Type C - Completely articular.
A — Extra articular fracture
Al — Extra articular, avulsion
Al.1 Of the fibular head
Al .2 Of the tibial tuberosity

Al. 3 Of the cruciate insertion

19






A2 - Extra articular fracture, Metaphyseal simple
A2 .1. Oblique in frontal plane
A2 .2. Oblique in sagittal plane
A 2 .3 .Transverse

A3 - Extra articular fracture, Metaphyseal multgfraentary
A3.1. Intact wedge
A3 .2. Fragmented wedge
A3.3. Complex

B — Partial articular fracture

B1 — Partial articular fracture, Pure split
B1.1 Of the lateral surface
B1 .2 Of the medial surface
B1.3 Oblique, involving the tibiglises and one of the

surfaces

B2 - Partial articular fracture, Pure degsien
B2.1 Lateral total
B2.2 Lateral limited
B2. .3 Medial

B3 - Partial articular fracture, Split depression
B3 .1 Lateral
B3.2 Medall

B3.3 Oblique, involving the tibspines and one of the surfaces

21



C — Complete articular fracture
C1 — Complete articular fracture, articidample, metaphyseal
simple
C1.1 Slight displacement
C1.2 One condyle displaced
C1.3 Both condyles displaced
C2 - Complete articular, articular simptegtaphyseal
multifragmentary
C2.1 Intact wedge
C2.2 Fragmented wedge
C2.3 Complex
C3 — Complete articular fracture, mulignaentary
C3.1 Lateral
C3.2 Medial

C3.3 Lateral and medial

2.AO/OTA Classification of Distal tibial metaphysis 43.
A — Extra articular fracture
Al — Extra articular, Metaphyseal simple
Al.1 Spiral
Al.2 Oblique

Al.3 Transverse

22



AO/OTA Classification of distal metaphyseal fractutes
23




A2 - Extra articular fracture, Metaphyseal wedge
A2.1 Posterolateral impaction
A2.2 Anteromedial wedge
A2.3 Extending into the diaphysis
A3 - Extra articular fracture, Metaphyseal coexpl
A3.1 Three intermediate fragments
A3.2 > 3 intermediate fragments
A3.3 Extending into the diaphysis
B — Partial articular fracture

B1 — Partial articular fracture, Purétsp
B1.1 Frontal
B1.2 Sagittal
B1.3 Metaphyseal multifragmetar

B2 - Partial articular fracture, splitpdession
B2.1 Frontal
B2.2 Sagittal
B2.3 Of the central fragment

B3 - Partial articular fracture, multifragntary depression

B3.1 Frontal
B3.2 Sagittal

B3.3 Metaphyseal multifragmetar

24



C — Complete articular fracture

C1 — Complete articular fracture, articidanple, metaphyseal

simple
C .1 Without depression
C1.2 With depression
C1.3 Extending into diaphysis
C2 - Complete articular, articular simptegtaphyseal
multifragmentary
C2.1 With asymmetric impaction
C2.2 Without asymmetric impaanti
C2.3 Extending into diaphysis
C3 — Complete articular fracture, mulignaentary
C3 .1 Epiphyseal
C3 .2 Epiphyseo - metaphysis

C3 .3 Epiphyseo - metaphysemphyseal

[I. Taylor and Martin SUD classification of metaphyseal fractures

Taylor and Martin proposed a classificatioh metaphyseal fractures

(SUD) in which the main fracture is characterisesgi@ble(S), unstable(U) or

with diaphyseal extensiofD). These are further divided into three subtybes

25



Stable

5-

Unstable

Diaphyseal

D-0

26



S-Stable
S.0 - extra articular
S.1- <2mm displacement
S.2 - >2mm displacement
U-Unstable
U.0 - extra articular
U.1 - <2mm displacement
U.2 - >2mm displacement.
D-Diaphyseal Extension
D.0 - extra articular
D.1 - <2mm displacement

D.2 - >2mm displacement

According to Taylor and Martin classification wiphogression from

type’ S’ to type’ D’, treatment shifts toward extat fixator and away from

open reduction. Conversely with progression froifmgsaup ‘0’ to subgroup’ 2’

open reduction is indicated.
Treatment options

The GOALS of the treatment:

- To obtain a healed, well-akdrfracture.

- To obtain a pain-free weighalng.

- To obtain afunctional rangewaftion of the knee and ankle joints.

27



The optimal treatment method should agsimeeting these goals, while
minimizing the complicationgspecially infectiorThe presence of hinge joints
at the knee and the ankle allows no adjustmentdtatory deformity after
fracture, and special care is necessary during cteotu to correct such

deformities

Treatment and prognosis depends on

1. The state of the soft tissues:

The risk of complications and thwegress to fracture healing are
directly related to the amount and type of soffues damage. Closed fractures
are best described using Tscherne’s method. Fon dgetures, Gustilo’s
grading is more useful. The incidence of severetssfue injury ranges from 1
percent in Gustilo-anderson type | to 30 percentyipe IlIC.

2. The severity of the bone injury:

High-energy fractures are more damaging take longer time to heal
than low-energy fractures. This is regardless oétiver the fracture is open or
closed. Low energy injuries are typically closedGurstilo | or II and spiral in
which fracture union takes comparatively less tiMgh energy fractures are
usually caused by direct trauma and tend to be qjGamstilo Il A-C),
transverse or comminuted with bone loos in whidlayktl union and non union

are common complications.
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3. Stability of the fracture:

It is considered when the weight bearag be allowed. More stable
fractures with less displacement can be managedecaatively. In case of
internal fixation, stable fracture can be easilyedl which in turn avoid the
unnecessary soft t tissue dissection. Severely ¢outad fractures are the least
stable of all, and the most likely to need mechalnitxation, soft tissue
dissection.

4. Degree of contamination:

In open fractures this is an importaddiaonal issue. The limb should be

carefully examined for signs of soft-tissue damdgejsing, severe swelling,

crushing or tenting of the skin, and open woundsggmgrene.

Treatment options

1.Conservative method

2.External fixator.

3.0pen reduction with plate osteostnthesis

4.0pen reduction/Closed reduction intefixaltion with intramedullary
interlocking nailing.
Conservative method

Indications:

1. Deblitated patients

2. Medical illness contraindicating the sagjitreatment

3. Undisplaced or minimally displaced/miniigadomminuted fractures

29



Demerits of conservative management:

1. High incidence of post traumaticfagks

2. Mal union/Delayed union/Non union

3. Secondary Osteoarthritis of knee lAn&ints

Sarmiento et al in 1989 concluded thatibpg was contraindicated in

fractures with excessive initial shortening or osbeswing increasing angular
deformity while in cast. Most series of closed tneant have reported 25 to
40% incidence of ankle and subtalar joint stiffnafter prolonged casting and

immobilisation

External fixation
Indications:

» Compound fractures with severe contamination

* Fractures with acute compartment syndrome

» Severely comminuted / unstable fractures with aldic

extension with severe soft tissue damage.

» Fractures with very short proximal/distal fragments

» Polytrauma patients with haemodynamic instability
Methods:

» Hybrid fixator

» Knee spanning or ankle spanning external fixators

e |lizarow external fixator

30



Hybrid external fixator:

As the metaphyseal fractures having shert proximal and distal
fragments in proximal and distal metaphyseal frasuespectively, it is very
difficult to put two pins in the longitudinal axso the pins are inserted in the
tranverse axis and a special % or Y2 ring is usexdalise the short fragment.
Then the diaphyseal fragment is stabilised witlgitudinal pins with AO rods.
Then the two fragments interfixed with two more Adgdls.

Demerits of external fixators:
» They are not a definitive treatment option.
» Exchange nailing or plating is to be done withi &«eeks
otherwise pin tract infection will occur.
* Knee/ankle spanning leads to post traumatic jstiffness in long

standing cases
Rationale for open reduction in metaphyseal fractues

Fractures of the distal/proximal metaphyais caused by compression
associated with a rotation force. It often selyeimpact the metaphyseal
bone, causing unacceptable axial malalignment.r&kelt of uncorrected axial
malalignment in the lower extremity imports an atnal stress on the distal
joint, which in time will destroy it. In the loweaxtremity, anatomical alignment
IS necessary to prevent these major forces of wéigdring from destroying the

joint. Therefore, when these impacted fractures exduced by closed
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manipulation, an extremely large periarticular gapformed. If treated non
operatively, the distal/proximal fragment may téoddisplace into that gap in
the post reduction period, necessitating multigductions. Also, since the
compression fractures has been disimpacted, amne s@ancellous bone heals
poorly under such conditions, fracture healing rbaydelayed. This, in turn,
will require prolonged immobilization of the limlwith resultant of poor post
traumatic joint functionSarmiento et al. and Waddell and Reardon reported
ankle stiffness in 20% to 30% of patients who hbxded treatment. Digby,
Holloway, and Webb reported that 27% of patiergated conservatively were
unable to run, even several years after the fradtad healed, because of ankle
and subtalar stiffness. Angular deformity of mdrart 5 degrees occurs in 10%
to 55% of fractures treated with a cast or brand, ghortening of at least 12 to
14 mm occurs in 5% to 27% of patient. Sarmientetges of carefully selected
fractures had the best results, whereas othersserie more unstable fractures

reported poorer results.
Methods of surgical management

1. Open reduction, internal fixation with plateexstynthesis.

2. Closed reduction/open reduction with IMIL nagjin

1.0Open reduction with plate osteosynthesis

Indications:

1. Metaphyseal fractures with very slpoaximal/distal fragment.

2.Metaphyseal fractures with intra aréc extension
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Advantages:
1 Anatomic reduction with stable fixation
2. Feasiblity of bone grafting
3. Fixed angle fixation,bicolumnarétion
4. Maintenance the length& alignment.

High incidence of soft tissue complicationghe range of 10 to 15% are
reported in many series. But the recent advancesglating like indirect
reduction and percutaneous plating (LISS- Lessdive stabilisation System)
Is indicated in tibial metaphyseal fractures wphriarticular metaphyseal
comminution. The use of standard incisions accgrdinCollinge and Sanders
also improve the wound healing.

Locked compression plate:

The locked compression plate with MIPO(Minimallyvésive plate
ostesynthesis) technique eliminates the soft tigmaoblems associated with

open reduction and internal fixatio3:*341°%1°,
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Complications and disadvantages of plate osteodyesis:

1. Soft tissue complications in conventiona¢ reduction and plating

2. Development of superficial wound problenmereéases the risk deep
infection six fold

3. Malalignment is more frequent in percutargeplating than with
other methods of fixation.

4. Fracture alignment could not be aided bylakoked plate ( no lag
effect through the plate). It has to beoe=d before applying the
platé?.

5. Locked compression plating needs carefulgesative planning,
if applied without following the principles pfating and the
Order of putting the screws, failures areuratommory’.

6. Late pain may occur over the distal tibiad &ibular plate or screws
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4. LITERATURE REVIEW

Intramedullary nailing
History:

The evolution of intramedullary nailing had start@D years ago. In
the good old days Aztecs used wooden intramedultails® In 1916 Hey
Groves introduced a solid nail for tibldn, 1930 German Orthopaedician
Gerhard Kuntscher invented the metalic intranaeglhail used for the femoral
fractures. Kuntscher called it as elastic nailtaexpands after the insertion. He
did his first nailing in 1939 for subtrochantriaéture of femur. In 1950, he
invented the technique of the medullary canal regnaind closed nailing. Now,
this became as standard practice. In1950 Lottesobribe pioneers in tibial
nailing developed a rigid nail fort tiffaln 1951 Herzog made a modification in
the Kuntscher nail, by adding a proximal bend tonpdify the nail
insertion.Modney designed the first interlockingl hKuntscher also designed
an interlocking nail ( The Detensor nail, 1968) ethiwas then modified by
Klemm Schellumm initially and then by Kempf and 6se later in 1972n
1986 Bone & Johnson were the first to report iieking nail in USA. They
used Grosse Kempf interlocking tibial nail in 28adwres of tibial
shaft’.Charnley in his text “closed treatment of commaactfures” stated that
the eventual solution to the tibial shaft fractumeuld be a non reamed

intramedullary natl
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Of late, Comparative studies bemveonservative management and
intramedullary nailing show superior results witttramedullary interlocking
nailing than the conservative methtid8one et al® in their prospective
randomized series, stated only a 2% incidenceootinion and malunion in
nailing group when comparing with the 10% nonanand 26% malunion
rates in their conservatively managed group.

Principle of Intramedullary nailing :

As the nail extends from the one end of the bonetter end in the
medullary canal, it act as an internal splint. llbws the axial forces to be
transmitted to the opposed ends of the fragmenhtsrelvents the angulation,
translation,and to some extent rotatory movemenmt.this, the contact is
occurring between the bone and the nail in theethpoints. The entry point,
narrowest portion of the medullary canal(lsthmus)d aat the cancellous
epiphyseal bone at the opposite end are the timaesglhree point fixatioh
Indications:

Conventionally interlocking nail is the gold stardidareatment of the
fractures in a zone of 5¢cm below the knee and Sooweathe ankle in fractures
of tibia. As the fracture line extend into the npdtgseal zones of the tibia, the
stability provided by any nail decreases precigitgliRecently the indication
of nailing is extended to the metaphyseal regi@o.dlocked intramedullary
nailing currently is considered the treatment adich for most type |, type II,

and type IlIA open and closed tibial shaft/metagaydractures.
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Advantages:

In intramedullary nailing the fractureemaatoma and periosteal blood
supply is not disturbed which leads to early waethealing. Eventhough the
entosteal blood supply is disturbed in the reamading,it improve the
periosteal blood supply. These are the load shal@wices in compare to plate
which are load bearing devices. So there is no ahdor periprosthetic
osteopenia and periprothetic fractures

Procedure of intramedullary nailing tibia:

» Patients should be supine position.

1 On traction table with knee in ®@exion or

2. On radiolucent table with knee fiflgxedor

3.  On a padded knee support with theelitexed as for as possible.

» Various approaches for the entry point of the aeal

1. Medial para patellar.

2. Patellar tendon splitting.

3. Lateral para patellar.
Ptaellar tendon splitting approach:

Incision started from the inferior margin of thetgdka to anterosuperior
aspect of tibia over the patellar tendon. Afteritspf the patellar tendon,
extrarticular surface of tibia is exposed. Entrynpof the nail made with bone

awl. It should be medial to the lateral fibular giarconfirmed under C-Arm.
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This should be at the level of fibular head andcthSrom the joint line.

Initially the bone awl should be pointed postegpind then directed in line
with the medullary canal or crest of the tibia. Thedullary canal is reamed in
incremental fashion, till 1.5 cm more than the mead nail size. Then the trial
reduction is done. With maintaining the reductitwe proposed sized nail is

inserted and fixed with interlocking.

Reaming-Pathophysiology:
Local changes :

Reaming of the medullary canal is cagisidamage to the endosteal
blood supply by the direct damage or by the intsatian of the marrow
elements in to the vasculature. Various animal istudtates that e it is
reversible within 8-12 weeks. This disturbed blsoghply may cause delay in
the fracture healing.But the exraosseous bloodIguppreases and the vessels
traverse into the endosteal region to revasculatfiee damaged endosteal
vasculature.During the early weeks after traumamiag may cause increasing
risk of infection,especially in open tibial fracts: Because of infection rates as
high as 21%.Due to the reaming the local temps¥ahay be increased as high
as 44.6 degree C. This leads to the cell enzytod®e damaged. The threshold
value for the thermal osteonecrosis is 47 degré® Gne minute which far high

from proposed increase in temperature during tamieg.
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General changes:

These include pulmonary embolisation, temperatetated changes
of the coagulation system and humeral, neural afidnnmatory reactions. The
development of post traumatic pulmonary failureldwing early femoral
nailing in the multiply injured patients is assded with the reaming
procedure.Wenda et al measuring intramedullary spresintra operatively
while doing the reaming, founded values between 42610 mm Hg with
reaming procedures, as compared with 40-70 mm Hg$es where solid nails
were used without reaming.

Unreamed nailing advantages:

» Smaller diameter implants —Easy to insert

* Less heat induced cell death,osteonecrosis

» Less disturbances of the endosteal blood supply.

» There is also considerably less bone necrosis,hndgipears to be
one of the risk factors for the development of poperative
infection

The effect of diameter on endosteal vasatgadnd mechanical parameters
studied in dog models by Hupel TM et al., followisggmental osteotomy of
the tibia. They concluded that a loose fitting nditl not affect cortical
perfusion as much as tight fitting nail and it alkxl more complete cortical
revascularisation at 11 weeks post nailing. Furtkiee stiffness and load to

failure were not found to be different.
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Reamed nailing advantgages:

« Tight fit nail can be inserted which giving the raorstable nail-bone

constructupel et a)
« Stable nail bone construct gives stable fixation.
* It increase the vascularity, perfusion of the pgsam and the
surrounding muscles
Reamed versus undreamed nailing
Reaming increase the diameter of the medulary g¢heedby increasing

the contact between the bone and the nail whialrnrthe stability of the nail-
bone construct. Keating et al. reported a randamizerospective study
comparing reamed with unreamed locked nailing @&rofibial fractures. Forty-
seven nails were inserted after reaming, and 4& weserted without reaming.
The average time to union was 30 weeks for reanadohg and 29 weeks for
unreamed nailing, and there was no difference nttianal outcome between
the groups. Infection developed in two patient8%4). with reamed nailing and
in one patient (2.4%) with unreamed nailing. 9%cpat of fractures treated
with reamed nailing did not unite compared with 1@f46ractures treated with
unreamed nailing. Nail failure occurred in two @)Breamed nailings and one
(2.4%) unreamed nailing, whereas screw breakager@ct in 9% of reamed
nailings and 29% of unreamed nailings. Overallréhe/as no statistically
significant difference in the results of treatmemtopen tibial fractures with

reamed nailing and with unreamed nailing exceptther higher incidence of
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screw failure in the unreamed nailings. Problemshwlelayed union and
hardware failure with the smaller implants usednneamed nailing have led to

emergence of the of reamed nailing in tibial fuaes..

Blachut et al. also reported a randeshjzprospective study comparing
73 fractures treated with reamed nailing with @tfures treated with unreamed
nailing. There were no significant differencesnfection (0% for reamed, 1.6%
for unreamed), nail failure (1.4% reamed, 0% uni@dm malunion (4.1%
reamed, 3.2% unreamed), or fracture union (95% e€arB9% unreamed).
Finkemeier et al., in a prospective, randomizedystof 94 unstable tibial shaft
fractures, found that for open fractures there wawesignificant differences
between reamed and unreamed nailing in time tonuorcumber of additional
procedures required to obtain union. A higher paagge of closed fractures
were healed at 4 months, however, after reamedhgaihan after unreamed
nailing. But there was no difference at 6 and 12nt®. More secondary
procedures were required to obtain union in fradureated with unreamed
nailing. Bhandari et al stated that in their metalgsis the reamed nailing
potentially the 2/3 of the non union cases dependon the fracture
characteristics and suggested that there is inedeask of implant failure in
non reamed nailing when comparing to the unreanalihg. These authors
concluded that reamed nailing of closed tibial sHactures led to earlier
union without increased complication§hese and other studies seem to

indicate that fracture and soft-tissue charactecstare more important in
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determining fracture outcome than the choice ddttreent. They recommended

reamed nailing for most closed unstable tibial ctraes
Application Intramedullary nailing in fractures of tibia:

Conventionally the intramedullary inteking nailing is the treatment
of choice in tibial fractures. More recent economnalysis of the management
strategies of the closed and compound grade | uirestby Buses et al
suggested that reamed intramedullary nailing & tieatment of choice.
Economically this method has less financial burtlerthe society while the
conservative methods causing higher financial®arwith long duration of
the treatment and less functional achievement.

Intramedullary interlocking for diaphyseal fracture s:

The intramedullary interlocking nailing is goldastlard method of the
management, in diaphyseal fractures. Intramedufiailing preserves the soft-
tissue sleeve around the fracture site and all@asly &acture healing and early
mobilisation of the adjacent joints. The abilityleek the nails proximally and
distally provides control of length, alignment, amdation in unstable fractures
and permits stabilization of fractures,

Intramedullary nailing in tibial metaphyseal fractures:
Intramedullary nailing is now widely accepted asatisfactory treatment
of choice for tibial metaphyseal fractures. Butréhare concerns about the use

of this technique for fracture in proximal and disinetaphysfs. Preventing
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the malalignment of the fragment and maintenancthefreduction till union
are the concerns here. Various supplementary puoesavere used by different
authors to effectively manage the metaphyseal drast of tibia with
intramedullary nailing.
Various methods to prevent the malalignment of fragients:

* ‘Poller’ screws.

* Unicortical plating.

» Lateral entry of nail.

* Proximal bendflerzog’bendl.

» Fibular plating.
Proximal tibial metaphyseal fracture:

Due to the anterior pull of patellar tendon,postepull of gastronemius
tendon and the discrepancy in the size of theamallmedullary canal diameter
the short proximal fragment will go for malalignmien Antecurvatum and
valgus deformities are the most common deformit@ther deformities are

recurvatum and varus deformities
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Valgus and antecurvatum deformity not correctedth®y nail fixation which

could be corrected by the “poller” screws.

Biomechanism of deformities:

Valgus deformity results from the mismatobtween the axis of the nail
insertion and the anatomic axis of the distal segment thatagos thasthmus
of the medullary canal. This mismatch is primacddused by use of a starting
point that is located too far mediabynd to some extend by the shape of the
proximal part of the tibia. The antero-postenmdth of the tibia is much
narrower on the medial half thanthe lateral half, so the medial cortex of the
tibiaforces the nail laterally. During the proceduretddial nailing, if a medial
parapatellar incisioms made and the patellar tendon is retracted latet@
exposethe entry site in addition to the shape of the pieyais, the valgus
deformity occur. Furthermore in proximal metaphyse fracture begine the
lateral aspect of the proximal part of the tibia artends medially and distally.

Therefore, often there is teteral cortex to help guide the nail distally dwep
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the nail aligned properly. Once the nail engages thstallisegmentyalgus
angulation occurs because of the mismatch betwessotcalled nail entrance
angle and shape of the proximal tibial cafde origin of the musculature of
the anteriocompartment also acts as a tether on the latéral surface, which
may contribute to valgus angulations if any gappofghe fracture occurs

during the nailing procedure.

Antecurvatum deformity is due to four factors. These the shape of
thenail, an eccentric starting point and entrance emglthenail, insertion of
the nail with the knee flexed position of the kreeel the deforming muscle
forces. The shapef the nail, specifically the location of the prmal bend,
contributes to anterior angulation and posteriangfationatleformities. When
the fracture is proximal to the bend in tiel, it can displace up to 1 cm, with
the distal fragment typicallyranslating posteriorly. When tlsarting point is
placed eccentrically at the edgé the articular surface this point may be
anterior to the axisf the medullary canal in the sagittal plane. Téasentric
entry of the nail also causes the antecurvaturordety. Further the pull of
patellar tendon anteriorly and the pull of the gastmius posteriorly
contributes the deformity. The other less commofordd@ties are varus and

recurvatum deformities.
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What literature says?

In 1996, Tornetta et al advocated semi extendsdipo to prevent the
anterior translation and antecurvatum.Iin 1997 Berckt al and Tembcke et al
suggested lateral entry point to prevent the \algleformity. In 2003
Laflamme et al proposed more oblique screws to tamirthe alignmerit.in
2006 Sean E Nork suggested temporary unicorticakting to achieve
alignmentl. Laflamme et al and Sean E Nork expthittee wedging effect,
when the proximal bend is distal to the fracturée sihich leads to
malalignment of the fragments. Hence they usedsnaith more proximal
bend® * In a biomechanical study, Henley et al. found timedial to lateral
screws in one plane can allow the nail to slidghl@nscrews, to centralise the
nail in the medullary cavity. They also found tlanail with a proximal bend
that is at or below the fracture site can causeremttranslation of the proximal
fragment when the nail wedges against the corterking the nail proximally
with the knee flexion causes extension of the pnakifragment owing to the
pull of the patellar tendon. Lang et al. examin&?l @oximal-third tibial
fractures treated with locked nailing and reporéedjulation of more than 5
degrees in 84%, displacement at the fracture imeooe than 1 cm in 59%, and
loss of fixation in 25%, most often associated vatlsingle proximal locking
screw. Refinements in technique, including moreigeeplacement of the entry
portal and the use of some form of supplementaitiim such as blocking

screws(poller), unicortical plates and two-pin medial externahtion, have
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greatly reduced the frequency of this complicatioh. CW, Kim S¥ et al in
the journal of Korean fracture society stated thatmalalignment in proximal
tibial fracture can be prevented by the usé€pailer’blocking screws. Peter
Schandelmaier, MD et al in 1997 with their OTA p@oststated thapoller
screwsare useful in preventing the malalignmentpioximal metaphyseal

tibial fractures.

Ricci et al. reported 12 proximal third tibial ¢tares treated with locked
intramedullary nailing and ‘poller’ blocking screwin this study they reported
that malunion occurred in only one patient and tatexd that theoller screw
technique is most effective,simple method. In 1888rew H Schmidt, MD,
Christopher G Et af stated thatpoller screwsare the simplest technique to
prevent malalignment in proximal tibial metaphyafhctures.In 1999,
C.Krettek,C.Stephan et al stated thaoller’ are useful in correcting the
malalinment and to maintain the alignment till trae uniont® in proximal and

distal metaphyseal fractures.
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Intramedullary interlocking nailing in distal metap hyseal fractures:
Due to various soft tissue deformingcés the short distal fragment will

go for valgus or varus malalignment.

Valgus deformity vardeformity
What literature says?

Tarr et al. and Puno et al. demonstrétedl distal tibial malalignment
causes more morbidity than the more proximal nghatent. In 1995
Robinson et al used percutanedasge reduction forceps to achieve the
alignment and maintain the same throughout theingaiprocedure.He also
resected the distal few millimetres of the stand&@lnail They used the distal
locking bolts as lag screw through the fracture'sit

In 1997 Thompson KA et al and Weber T@leshowed excellent results
when supplemented with fibular platifign 2006 Kenneth A Egol et al
advocated fibular plating and temporary unicortigéting”®. Intramedullry
nailing of more distal fractures is possible, bbe tability to maintain a

mechanically stable reduction becomes more diffidarther the fracture
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extends distally. In his study of 63 patients,bait five had satisfactory clinical
outcomes. In a biomechanical study, Gorczyca etedérmined that the fixation
strength achieved in fractures 4 cm from the tddaot joint with a shortened
nail (1 cm removed) was comparable to that of steshdhtramedullary nailing

of fractures. .In 2003 James Kellam stated thatldibplating or ‘poller screw’
were effective as supplementary techniques in nmtcullary nailing of distal
tibial metaphyseal fractur®s In 1999,C.Krettek,C.Stephan et al stated that
‘poller’ screw method is useful, simple, less invasive tway other methods
in correcting the malalinment and to maintain ttgranent till fracture uniot?

in proximal and distal metaphyddaactures.In 2004 , Hans wernar stedfieild et

al described the methods of using the ‘poller ssiemvdistal tibial metaphyseal
fractured. In 2007 L Dodd et al stated that the ‘poller seare the most

useful and method in preventing the malalignmentopen reduction and

fixation of the distal tibial malunion, when compay with other methods
Poller screw

‘Poller” screws derived their name from a traffiddijug device used in

European cities as it guide and direct the naithe centre of the medullary
cavity. Originally they are 4.5 mm sized corticateavs. They can be used in
anteroposterior direction in case of the coronangl deformities or in

mediolateral direction in case of sagittal plantduaities.
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The 4.5 cortical screws designated Bsller screws’

Purposes Used for:

1. Achievment of the fracture alignment, by usiogesy as a

reduction tool.

2. Improvement of the stability of the bone — iamglconstruct by

reducing the medullary canal diameter.

3. Maintainence of the fracture alignment till amiwith poller

blocking screw preventing the displacement.

Biomechanism of function of poller blocking screw:

In proximal mataphyseal tibial fractures,the fracture is commonly
orientedfrom distal anterior to proximal posteriorNails usedn proximal
fractures are not forced anteriorly as occurre¢ase of midshaft fractures.
Further disparity in the medullary canal diametetween the fragments and the
anatomy of metaphysis leads nail to go eccenlyicausing malalignment of
valgus/varus or andrecurvatum/antecurvatunvafgus deformity the poller

screw appliedanteroposteriorly on the concave side of deformity reduce the
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medullary canal diameter and act as an substitutéhe laterl cortex guiding
the nail. Thus it guide the nail when the naiblisplaced laterally due to the
shape of the medullary cavity and more medial eofrthe nail. In thevarus
deformity with the screw applied on the concave side ofiégfermity,it act as
substitute for the medial cortex thereby cergealihe nail in the medullary
cavity.

In antecurvatum deformity, mediolaterally placed poller blocking
screw essentially functioras a substitute for anterior cortex, keeping thié n
centrally in the medullary canal as it is mainéginn a midshaft fracturé@hus,
the blocking screw placed in the anterior halhef proximal part of the tibia in
the sagittal plane blocks the nail from passingeiaotly and abolishing the
extensionand translational forces in antecurvatum deformiing reverse is
applied for recurvatum deformity.

Similarly, in distal metaphysealfractures as the nail passing into the
short distal fragment the disparity in the medylleanal diameter between the
short distal fragment and the long proximal fragmméads nail to go
eccentricaly causing the malalignment. ameroposteriorpoller screwplaced
laterally or medialy decrease the medullary camaindter and act as substitute
for the lateral/medial cortex, keep the nail at midliaed prevent valgus/varus

deformity.
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The rule of thumb for poller screw insertion

“At concave side of the deformity in the short fragth

Demonstration of function of poller screw:

In the above model, Malalignment exists due to

1. Disparity in medullary canal diameter and Off cemtethe entry point of

b-l-ck
4

» Malalignment still is not corrected even tough deeentric position and

the nall

off center entry is corrected
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 The deformity is corrected with poller screw on tbencave side of the
deformity in the short fragment.
» Demonstration of cases
Proximal metaphysis

In recurvaturdeformity:
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The recurvatum deformifig corrected by the “poller” screw on the
mediolateral plane posterior to the nail

In valgus deformity:

The valgus deformity is corrected by the anterograst poller screw at cancave

side of the deformity lateral to the nail.
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Distal metaphyseal fractures

In valgus deformity :

The anteroposterior “poller” screw is put on thietal side of the nail on
the concave side of the deformity.One additionedw also inserted on the
medial side of the deformity.

In varus deformity:

The anteroposterior “poller” screw is put on tbencave side of the

deformity which is medial to the nail.
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What literature says?

In 1994, Krettek et al is the first to describe thaical applications of
blocking screws. He termed it as “poller” screws.sl functioning by
prevention of coronal and sagittal plane deformité proximal and distal
metaphyseal fractures of tibia during intra medwllaailing. The same
technique can be used for femur and humerus fe€td Ricci et al.
reported the results of the use of poller blockisgrewsfor twelve
consecutive fractures of the proximal metaphysisheftibia. All patients
had <5° of malalignment excefuir one who had a 6° valgus deformity,
Tornetta et al. reportenh seventy-three proximal fractures for which they
had usedan algorithm for the application of the pollerresgs in
metaphyseal fractures. In 2010 C.petrou,Baikoutated that the distal
tibial fractures within 5 cm of ankle treated witlramedullary inter locking
nailing and poller’ blocking screw showed the result of acceptable
radiographic alignment, which was defined as <bamgulation in any
plane, in 135 patients (950.The poller screw maeth the fracture
reduction till union. Further they described thad non-unions or failures of

the implant with the ‘poller’ screw.
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5. MAIN OUTCOME MEASUREMENTS

Alignment and reduction of the ttae pre operatively, post
operatively and at healing was the main outcomesarea with an emphasis on

maintenance of the reduction till union.
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GPATIENTS AND MATERIALS

This is a prospective study of 2@ses of tibial metaphyseal
fractures treated with open reduction/closed rednctith statically locked
intra medullary nailing anpoller screws’between August 2010 and September
2012 at Govt Rajaji Hospital, Madurai Medical Cghe

Patients

Inclusion criteria:

» Adult patients more than 20 years of age.

» Either proximal or distal metaphyseal fractures.

* Unstable, comminuted metaphyseal fractures of tlila varying

soft tissue injuries.

* Segmental fractures with involvement of metaphysis.
Exclusion criteria:

» Adolescent patients <20 yrs of age.

* Very minimally (or) undisplaced fractures.

» Tibial metaphyseal fractures involving the articidarface.

» Associated with previous anatomic deformities.

* Fractures with wound at the nail entry site.

e Compound Gr I, Gr Il A-C
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Materials

1. Intramedullary inter locking nail (In varying sizes 9,10,11):

2.“Poller” blocking screw:

Cortical screws in size of 4.5 mm,designatedpadiér” screw

3. Locking cortical screws in varying sizes
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7. OPERATIVE PROTOCOL

Pre operative planning

X ray of the injured leg in AP & Lateral views veetaken.
The fracture tendency for valgus or varus and am&tum or
recurvatum deformity was noted.
The angle of malalignment was measured.
Fracture was classified according to AO and Taylar&tin SUD system
Fracture location from the proximal or distal artar surface was
measured.
The length of fracture was also measured.
The diameters of medullary canal at isthmus antthetevel of fracture
were measured.
Appropriate length of the nail was measuréd one of the following
ways
1. From the contralateral normal limb, from the tikiaberosity
to the medial malleolus.
2.Inra operative clinical method

Open fractures were dealt with according to AO @gles.
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Operative Technique
Methods:-
» All the cases were taken up for surgery under $pinaesthesia.
* In three casedl(weeks, 5 weeks,5weeks dldourniquet was used in

which open reduction and internal fixation wase&enth bone grafting
Technique:

Under spinal anaesthesia the patients were putactuire table in
supine position on a padded knee support with tre= Klexed to< 30 degrees.

For distal metaphyseal fractures the flexion mamatd at 90 degrees.

Through the patellar tendon splitting approachsioa started from the
inferior margin of the patella to antero superspect of tibia. The patellar
tendon splitting was done in line of the skin immms Extra articular surface of
the tibia exposed. Entry point was made with bowkat a point proximally
and laterally in case of proximal metaphyseal freeg. For distal metaphyseal
fractures it was done as usually. This was made @bint of 1.5cm from the
articular joint line. The bone awl initially poirdeposteriorly, then directed in
line with the medullary canal or crest of the tiblden the trial reduction was
done under the C-Arm guidanc&he tendency of the fragment towards for

which deformity is noted.The poller screw is insdrtinder the C-Arm guidance

according to the deformity .,at the concave sidethef deformity in short

fragment.Then the guide wire is passed and reaming was dangroximal
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metaphyseal fractures the reaming was done closthdoanterior cortex.

Reaming was done till Imm higher than the proposaill size. Then the

proposed nail inserted and fixed with the statakiog mode Additional poller

screws was considered according to the correctelomhities.

Positions of poller screws

Proximal metaphyseal fractures

Deformity Site of poller screw in short fragment
Antecurvatum Anterior to the nail
Recurvatum Posterior to the nail
Valgus Lateral to the nail, at concave side.
varus Medial to the nail, concave side.

Intraoperative demonstration of cases:

Valgus deformity:

Valgus deformity in proximal metaphseal fracture.

62



The valgus deformity isiktnot corrected

Anteroposterior poller screw is applied on the conave

side of the deformity
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valgus deformity is corrected after inserting polle screw at concave side of

the deformity lateral to the nail

Distal Metaphyseal fractures

Deformity Site of poller screw in short fragment
Valgus Deformity Lateral to the nail
Varus Deformity Medial to the nail

In varus deformity

Varus deformity exists withduypoller screw
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Poller screw is inserted on the concave siof the deformity

The deformity is corrected with the poller screw.
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According the deformities presentedhe fractures, the poller screws
were inserted in the all the patients in line wile above criteria. Additional
poller screws were inserted according the correctibthe deformities. In all
the cases reamed nailing method was used. The lagdaanal was reamed in
incremental manner till Imm higher than the measunal size. All the nails

were locked in static mode. The fracture alignnedr@cked under the C-Arm.
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8. POST OPERATIVE PROTOCOL

Table of the time related events

S.No EVENTS
1. | Passive knee/ankle lInd POD
mobilisation-

2. | Active quadricepsxercises | II™ POD or as soon pain
subsides

5. | x-ray - Immediate post op
- 6 weeks
- 12 weeks
- 24 weeks

7. | Partial weight bearing- When callus formatieers
on X ray

8. | Full weight bearing- At full union

EOT : wound Examination On Table.

POD : Post Operative Day.

Follow-up

All the fractures were followed up tilhion of fracture with clinical and
radiological examination at 6 weeks 12 weeks andv2éks. The maximum
follow up was 28 weeks for the one case which caragd with delayed union.
On follow up axial alignment was assessed and iomat analysis was
guantified using Karlstorm-Olerud score.Varus andteeurvatum were
expressed as positive values and valgus and reaoumvavere expressed as

negative values in the master chart.
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Karlstrom-Olerud Score

1. Residual angulation: ( 0 to 3 points)

e 0° -- 0 point

e 1to3° -- 1 points
e 4t05° -- 2 points
o >5° -- 3 points

2 Fracture healing: (0 to 3 points)

» Union < 12 weeks -- 0 point
* Delayed union >12 weeks -- 1 point
* Delayed union requiring -- 2 points

secondary procedures
* Non union > 6 months -- 3 points

3. Cast support: (O to 1 point)

* No cast support -- 0 point

o Cast support -- 1 point
Outcome:

* 0&1 Points - Excellent

* 2 & 3 Points - Good

* 4 Points - Satisfactory

* 5 Points - Fair

e 6 &7 Points - Poor
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Patients were evaluated clinically anadiographicaly with the
anteroposterior and lateral x rays according to dabeve karlstorm-Olerud
scoring system.

In this study we have followed thedirdtion of fracture union as
follows “when patient was able to bear full weigitt the injured limb without
pain & support and when radiographs showed bridgoadlus in at least 3

cortices”.
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9. RESULT - ANALYSIS

Method Used

In our study, the test used for data analysiBNKVA test. In this
method, repeated measures designs allow their alvjed to act as control
This improves the precision of the experiment ueng the size of the error
variance on many of the F-te¥tsn our study there was no control group. So
the ANNOVA test is chosen for our study.

Multiple measurements are made on theesandividual at different
point of time$”. In line with this, the variables in our study wehe angle at the
fracture site measured within the same subjectdifdrent point of times.
Because few extreme values of variables of nornmtilbution should not
mislead the interpretation of analy$i®5 % upper and lower confidence limits
were preferred over range to express the variddestorm-Olerud score
which was used to asses the functional outcome isdependent measurement,

not influenced by other co-morbid conditions ansbagated injuries.
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Data analysis

Age Distribution:

o = N W & 0o N ® ©

Table-1
Age No. of cases Percentage
<30 2 10%
31-40 2 10%
41-50 8 40%
51-60 4 20%
>60 4 20%
AGE DISTRIBUTION
8
4 4
2 2
<30 I 31-40 I 41-50 51-60 =60

mMNo. of cases
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Sex Distribution:

Table-2
Sex No.of cases Percentage
Male 15 75%
Female 5 25%
20 100%

There were fifteen male and five femalequas with the average age of
49.5 years,with 95% lower confidence limit(LCL) 47.5years,and 95% upper

confidential limit( UCL) of 52.6 years.

SEXDISTRIBUTION

mMale mFemale
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Side of the Injury:

Table-3
Side No. of cases Percentage
Left 8 40%
Right 12 60%
Total 20 100%

The injury is right side in 12 cases and left Srd8 cases

SIDE OF INJURY

OLeft mRight
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Fracture Pattern-AO type:

Table-4
AO Type No.of cases Percentage
41-A 7 35%
43-A 13 65%
Total 20 100%

There were predominantly 13 distal metaphyseattra

AO TYPE

41-A 43-A

o No.of cases
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Fracture Pattern-Tayler and Martin SUD type:

Table-5
SUD Type No.of cases Percentage
S 8 40%
U 6 30%
D 6 30%
Total 20 100%
SUD TYPE

lw w
1 1
| |
o

o

I |

ENo.of cases
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Gustilo-Anderson Pattern of fractures:

Table-6
Grade No. of cases Percentage
Simple 17 85%
Grade | 3 15%
Total 20 100%
GRADE

OSimple mGrade |

There were 17 simple fractures and 3 comp.Gr-liiras.
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Distance from the Joint at which fracture occurred

Table-7
Distance from joint No.of cases Percentag
<4cm 4 20%
4-6cm 12 60%
>6Ccm 4 20%
Total 20 100%

DISTANCEFROMJOINT

E<4 m 4-8 O>6
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Open reduction/Closed reduction:

Table-8
Reduction No.of cases Percentage
Closed reduction 17 85%
Open reduction 3 15%
Total 20 100%

BCR mOR

Among the 20 cases 3 cases were uadergpen reduction
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Number of Poller Screw:

Table-9
No.of poller screw No.of cases Percentage
1 16 80%
2 4 20%
Total 20 100

4 Cases needed one additiompalller screw

o1 m2
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Purpose of the Poller Screw:

Table- 10
Purpose No.of cases Percentage
1 17 85%
2 15 90%
3 20 100%
Total 20 100%
PURPOSE
20 - 20

18+

15

16+

14+

12+

10+

o N M OO
P T A

2

B No.of cases
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Purpose of the poller screw used:
1. Achievement of the fracture alignment, by usingjler screw as a
reduction tool(n 17 case}

2. Improvement of stability of the bone — implanhstruct by reducing

the medullary canal diamet&&)casep
3. Maintenance of the fracture alignment till uniwith poller
blocking screw preventing displacem2dtases

Medullary canal diameter:

Table-11
Medullary Mean SD 95% LCL 95% UCL
Isthmus 9.90 0.64 9.41 10.42
Fracture level 18.15 4.86 17.24 19.10

At the isthmus level, the mean diameter efrttedullary canal is 9.9cm and
at the fracture level is 18.15cm.The mean lengthdistal metaphysis is
4.2cm.The mean length of the proximal metaphigsé&2 cm. The mean time
for fracture union is 14.85 weeks. (95% lower cdefitial limit is 14.1
weeks,95% upper confidential limit is 15.6 weekdhe p value is

<0.001(<0.05). It is significant when compared.
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Karlstrom-Olerud Scoring
|.Residual angulation

» Antecurvatum / Recurvatum(7 legs having the defornty ):

Table — 12

N Mean SD 95% LCL 95% UCL

Pre operative 7 5 2.31 4.75 5.26
Post operative 7 1 1.92 0.95 1.05
At Union 7 0.43 1.13 0.41 0.45

Post operative mean residual antecurvatum/recurvatlignment is 1(
one) degree (95 % LCL is 0.95 degrees,95% UCL.@% degrees) when
compare to the preoperative mean value of 5 d&pee LCL
4.75degrees,95% UCL is 5.26 degrees).The P valas 0.04 which was ( <

0.05)statistically significant.

MEAN DEGREE
6.00
5.00 \
4.00 \
3.00 \
2.00
\1.00

1.00 >

T 043

Pre operative Post operative At Union

DEGREE

0.00

| --MEAN DEGREE
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» Varus/Valgus angulation:(18 legs having the defornty)

Table — 13
N Mean SD 95% 95%
LCL UCL
Pre operative 18 9.89 6.16 9.39 10.41
Post operative 18 2.78 3.65 2.64 2.93
At Union 18 1.61 2.38 1.53 1.69

Post operative residual mean s/aaigus alignment is 2.78 degree
(95 % LCL is 2.64 degrees,95% UCL is 2.93 degreds®n compare to the
preoperative mean value of 9.89 degree(95% LGB fBegrees,95% UCL is

10.41 degrees).The P value is 0.02 (<0.05¢hvis statistically significant.

VALGUS -VARUS

12

10 ﬁ
8

L
s N
G 6 \
0
4 278
2 161
n T T
Pre operative Post operative At Union

-+-MEAN DEGREE
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[l. Time taken for fracture union:

Table - 14
Time for union No.of cases Percentage
< 15 weeks 12 60
15 — 20 weeks 7 35
> 20 weeks 1 5
Total 20 100
TIME FOR UNION

<15 15-20 =20

oOMNo.of cases
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ll. Cast support:

OYes ENo

85

Table-13
Cast support No.of cases Percentag
Yes 7 35%
No 13 65%
Total 20 100%
CAST SUPPORT

e



Karlstorm-Olerud Scoring:

Table - 15
Score No.of cases Percentage Remarks
0,1 12 60 Excellent
2,3 6 30 Good
4 0 0 Satisfactory
5 1 5 Fair
6 1 5 Poor

The Karlstrom-Olerud score in 12 patients is Exce#ént, in 6 patient

is Good, in One patient is satisfactoryand in Onpatient is Poor. 95% of

the patients are having the excellent to satisfaatp outcome.
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Outcome:

Table - 16
Outcome No.of cases Percentag

E 12 60%

G 6 30%

S 1 5%

P 1 5%

Total 20 100%
OUTCOME
70
60
60
50
40
30
30
20
10 5 5
0 T T 0 T
Excellent Good Satisfactory Fair Poor
OPercentage
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Complications:

Poller screw related complication occurred in oohe case in which
screw displaced distally due to loosening. No otpetler screw related
complication occurred in our study, Post operayivaie case was complicated
with delayed surgical wound healing.
subcutaneous level only. We have done minimal waleiatidement and daily
saline dressing. At the end of 4 weeks wound heakdld No complication like

compartment syndrome, nail breakage or screw bgeakecurred in our study.

Complications:

In this woulgdp was at the

Table-17
Complications No.of cases Percentag
Delayed Union 1 5%
Poller Screw loosening and 1 5%
displacement
Delayed wound Healing 1 5%
Nil 17 85%
Total 20 100%
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COMPLICATIONS

5%
5%

5%

®

85%

@ Delayed Union
B Poller Screw loosening and displacement
O Delayed wound Healing

O Nil

In our study one case reported with delayedru The cause of the
union was due to a locking screw at the fracturte. sThe screw was
subsequently removed and secondary bone grafting deae .Cast support

given for 4 weeks.
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10. DISCUSSION

In 1984 Sarmiento et al described the criteriather judgment of fracture

union

» Patient should be able to bear weight without pain

* There should not be any clinically detectable nmosets across the
fracture site.

* There should be visible bridging callus across tlaeture on plain
radiograph.

However in case of the open reducthis criterion doesn’'t hold
good. In 1985, Panjabi et al described that cdrtommtinuity was the best
predictor of mechanical strength and the authogesigd that measurement of
number of cortices bridged with callus formationsviae most reliable measure

to assess fracture healing. In our series, we fige@ the criteria as follows,

‘The union was defined as achieved when the patiastable to bear
weight in the injured leg without pain and when trediograph showed

bridging callus in at least three cortices”

The metaphyseal fracture are having therad and sagittal malalignment
due to the disparity in the medullary canal diamefethe proximal and distal
fragments and due to anatomy of the medullary cpasicularly in case of the

proximal metaphyseal fractures. Various authors ahvocated various
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methods. Buehler KC et al and Lembcke O et al desdrthe proximal and
lateral entry point in proximal third fracturesséJof semi extended position
was proposed as a solution by Tornetta P IlI1.Teamyounicortical plating
with or without medial femoral distracter was usefficiently to achieve
reduction in proximal third fractures by Sean E WNet al. Dunbar RP et al.
modifications in nail designs including differentogimal bends and more

oblique screws have also been put forth as effesmiutionsi’.

In distal third fractures, ‘poller scr&wthe fibular plating and cutting the
distal few millimetres of nail distal to the diststrew hole allows two cross
locking screws in the distal fragment. One croskilmy screw across fracture
site acts as lag screw. The use of large redubtbiaeps, temporary unicortical
plating, percutaneous manipulation with shanz pimd femoral distracter were
described as the supplementary procedures used doieva the

34.35.36,37.38.3940414AF our study we taken the method of using of

alignment®#2
the poller screw in metaphyseal fracture. This isiraple and less invasive
procedure to correct both the proximal and distattaphtseal fracture
alignments. Without correcting the deformities nuadion of these fracture will
occur, which is having the functional implicatioms the nearby joints. So these
complications are to be avoided. The acceptablgeraof malunion and
shortening is controversial. Trafton’s recommeratatis generally agreed by
many authors. As per Tafton’s recommendation tle@atable malalignment is

less than 5 degrees of varus-valgus angulationgelfdees of anteroposterior
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angulation, and 10 degrees of rotation and 15mishoftening. According to
the criteria in our study we encountered two casés malunion of proximal

metaphyseal fracture.No case of malunion in disitlaphyseal fractures.

In our study we studied the dispariigtween the diameters of
medullary canal at the level of isthmus (i.e. maximpossible nail size) and at
the fracture site in all cases. We found that theess a significant p value
<0.001 (p < 0.5) which is significant in comparitigg diameter. We found that
the mean diameter of medullary canal at the levakthhmus was 9.90 mm
compared to 18.25.2mm at the level of fracture. sitleis mismatch in the
medullary canal diameter is the cause for the mgalalent in intramedullary
nailing. We have measured the average distancecbatihe fracture and joint
line, thereby measured the average length of thaphgsis. In our study, the
mean length of proximal metaphysis was 6.2 cm d@rdistal metaphysis was
4.2 cm. So it is suggested that even the verytdhmgment in metaphyseal

fractures can be fixed with intramedullary intekg nailing successfully.

Krettek et al in 1999 is the first amtito publish about theoller in
metaphyseal fractures. He created bone implanttemts (BIC) in fresh
cadaveric tibiae and demonstrated in distal BIGd& the addition of blocking
screws decreased the average deformation of the BT@o [p<0.0001] and in
proximal BICs the addition of blocking screws desed the average

deformation of BICs 25% [p<0.00013*"
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We emphasized that the useolier screw as reduction tool was proved
in our study by the repeated measures ANOVA tetlt 5% of Excellent to
satisfactory outcome which is better the valueggiby the C.Krettek et al. The
C.Krettek et al showed the result of 94 % exceltensatisfactory outcome. In
our study, the mean postoperative mean varus/saggulation is 2.78 degrees
In comparing to the mean preoperative varus/vatifuhe 9.89 degrees and
postoperative mean antecurvatum/recurvatum defprimsit degree(one) in
comparing to the preoperative value of the 5 degrébe screws improved the
stability of the nail-bone construct in 15 metamaisfractures. In our study
there was only one case with poller related corapbo which was due to the
loosened screw displaced distally. No case is tegawith lose of alignment
during the follow up period otherwise the screw m@ned the alignment till
union. After nailing, secondary procedure was regfliiin only one case to
achieve union (5%).The case was diagnosed as delayen at 24 weeks post
operatively due to the cause of a screw at thduracsite. This case required
the screw removal and secondary bone grafting. gdiker screws usually
applied in anteroposterior direction as the corgolahe malalignment is more
prone to occur than the sagittal plane. In casdttahglane deformities is
expected to occur mediolateral screw also was tedeeven in single patient.
In one patint we have applied both antero postenm mediolateral screws to
prevent both the varus and recurvatum deforinitgnother patient with varus

deformity two screw were inserted. The reductiors wasured in two planes
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with C-Arm after placing the poller screws and Wef@applying the locking

SCrews.

In our study, fibular fracture was asatmil with 18 patients. Two cases
were isolated tibia fractures. It was at the saewell of tibial fracture in 13
cases, distal to tibial fracture in 1 patient. Oahe patient with (2/13) unfixed
fibular fractures occurring at the same level bfdli fractures were malaligned,

which is not significant.

We found that intramedullary interloakinailing when done with poller
blocking screw, fibular fracture level did notlugnce the stability of the nail-
bone construct or the final outcome. When compativegeffectiveness of the
poller blocking screw to other methods describedh®y various authors it is
stated that poller screws are technically easyoceible, do not require any
special instrumentation and do not need any spdesibn modifications in the
nail. In this procedure there is no need to do &sige soft tissue dissection or
additional hardware like unicortical plating or diar plating. There is no
significant increase in radiation exposure for gpy poller screws. .We had
excellent to satisfactory outcome in 95% of pasehy Karlstrom-Olerud

scoring which is better than the results of C.Kde®t al with 94%excellent .
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11. CONCLUSION

We conclude that the surgical managemgmipen reduction/closed
eduction with intra medullary interlocking nailirajd poller screws in tibial

metaphyseal fractures

* Is effective in achieving the fracture alignmenthwpoller screw acting
as a reduction tool

» Gives improved stability of the bone — implant stwact, with the poller
screw functionally reducing the medullary width.

* Maintains the fracture alignment till union, pratiag loss of initial

reduction with poller blocking screw in situ.
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13. CASE ILLUSTRATIONS

Case No:1

Valgus deformity

Valgus deformity corrected with anteroposterior poler screw at the

concave side of the deformity, lateral to the nall
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With good range of functional outcome
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Case No:2

Valgus deformity of the proximlametaphysis

Valgus deformity corrected with anteroposterior poler screw on concave

side of the deformity lateral to the nail
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SEVA SCANS, SHENOY NAGAR, MADURAI

12 weeks follow up with bone union
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With good funtional achievement
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DVIIRAJAJI HOSPITAL, MADURAI

W:1774 L:841

Valgus deformity corrected with anteroposterior poler screw on the

concave side of the short fragment

12 weeks follow up signs of fracture union
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Case 4:

Varus deformitry

Varus Deformity is corrected with poller screw on he concave

side in short fragment
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10 weeks follow up signs of fracture healing

With good functionachievement.
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Case 5

Varus deformity corrected with anteroposterior pdler screw at medial

side of the nall

6 weeks follow up with poller screw insitu

maintaining the reduction

112



12 weeks follow up x ray
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e — B

24 weeks follow up with fracture union

With good clinical and functional achievement
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CASE 6
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Varus Deformity

Varus Deformity corrected with anteroposterior poler screw on the

concave side of the short fragment
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24 Weeks with signs of delayed union
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14. PROFORMA
SI.NO
Patient Name
Age/sex : IP No:
Occupation : DOA :
Address : DOI
DOS
DOD
Contact No
Diagnosis
Mode of injury : Side : Right/Left

Fracture classification

- AO

- Taylor & Martin

- Simple

- Compound /Grade

Fracture Pattern
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Distance
from
tibial
Plateau /

Plafond

Length

of

fracture

Comminution

Preop Angulation
Varus /  valgus
andAnte/Recurvatum

Post

op

At

union

Proximal/

Distal 3"

Medullary canal Diameter:

1. Proximal metaphysical Level

2. IsthmusLevel

3. At the fracture Level

4. Distal metaphysic Level

Level of Fibular Fracture

Any associated injuries

X- ray of Fracture Part — AP

- Lateral

Pre-Operative Soft tissue Status

Interval between injury & surgery
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Any comorbidities

Type of Surgical treatment : CRIF / ORIF
Tourniquet duration

Anaesthesia : Surgery duration
Nail size : Approach

No of screws used

Proximal Locking

Distal Locking

Poller Screws

Purpose of Poller Screw

1. To Control the nail during insertion
2. To correct alignmersfter nail insertion

3. To Maintain alignment or to improve the stabilifimplant complex

In Post Operative Period,

- Weight bearing started on : Antibiotic Duration
- Knee & Ankle Mobilisation on Oral

- Cast Support :Yes/No  Parental

- EOTL1.

- EOT2.

- Post — Operative X-ray
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Immediate

6 weeks

12 weeks

6 Months
Post -Operative Soft tissue status
Time Taken for Fracture Union
Complication If Any
Secondary procedures

Final outcome
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15. CONSENT IN TAMIL
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bef@beiSe8en; oMbl uipides BeefiBififesdaf; mins;feiufeiasul. ififedan; ufeban;
BTsfIges;d  fafiiifiedafad;  afBiSiSenf;Tiseaan; Yorb;60u;uf Seudgd S arf s>
SebulufeSabgidal; Y%ed dululal: sfasfBdel> svdef;Bufe; iGiaatesiiaf;
(Disuse Osteoporosis) aas; B 68600t ;s Her ;60 u. aof SaflB
afgBuTelans el gafent giad;nbedafa; aifelgduT;uif5;60 Yoauberf; afgBuieins e g
Bafasesulese odal; 1Sfe  svdaf:Bufe > afeSossd  10miGRaal; (Malunion),
BmseS@netad; 10fesuigda; (Non Union) SeSafigafedul ifas@nadel; (Delayed
Union) BeSent;f;Be ;0 18650 sfafis;ulBiiufe ; svedif;uluf; $assdifesiufer ;. ,i5;1567 ufsmt
ol Befale gulale  sfatese gifififasufedn!  affal@D  af@ned @HaS[eS[s
aaff0Bataliatdah;  afdal®  mfdudetafatafdl;  Y%bal;  uleSqi;
sindaf;fedas;Ha ; ulaf;fed afi15;u) (Intramedullary Nailling) eféal® mssiuleians;al gms
S mget o fedufgdagud.  iPibeSeede Bufa il  BadeBulufeSul gab el :gef;

WBBI5;15T 5 Fe0ufeghLT;mpul.
allexnt; BebLf; 10iBeSuT;ulaf;:

Bub eNaii BT Yeavef; uleSab; efdall msfufeims:alms  erbessad il :i5e0>
sivdaf;Buf; e ; Wefyfes  afBisul  sivdaf;Bufe; 10BGH-aSuf;uff; ;60 (Closed

Reduction/ open Reduction intramedullary nailing) eféef  @mssiuisiens;alams
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siSeagent ;i ifeduigiasud.  JifeSon; Bfal@mSdan; 1SiBeSatede Bufe ; .afabul
Ngufgdasul. (Early Mobilisation) 1fifeSab; %5;68 ,éuf;ufaf;> (Post traumatic
stiffness) Gt i feoulsosud. Masedbud 1OFeSH  svdef:Bule : SaalGmubeson;

105saBi5as;H BaseiBalul enfdnsemt ;s ;fedulgi;nsul.

fab;ufag;fifas;ufedl 6Hibhuia. ;:

% 20 Berfifefos;d Wafes;TiHHibilule. ;

o Welangdll; 1Pafan; Maflif;fHsss eafad;daf; (Proximal metaphysis),
uiflead; Mafliif;f Hifedanteiod; (Distal metephysis) svdaf;B Moadeied ofas;fi;ed
Palos;1f afe g eff;edef; asaliff; fHife uladataf; mdas:fH;HBule ;

& BeSHIS offal sfas;daf; Y%l wWapaf;B WiBesamf; ,ob;0nadfBiiufe ;

& WeSa: EalBiBud 10° afe gul:d af:edaf: ufeSad; PufeSsmmanedul fo o Bufe ;.

fab;fufad;ad HibBamias;as ealab:

% 20 BenfiSeasHif:fs;BHiule. ;

% ufeSou; Mg eleiiiLf;> aof 15efufsifaduf amsal|fanfeiad;h afad;derf;
(@ph15;15u7;BadeSant; Tedi8es;Bufadibil; Bea ;o Bilufe ; Compound Grade (111
A, B& O

& sudalB  Mesei®eSah;  MeSefuteSan;  %B:ed  fHfs  (Knee Joint)
TeSiBgRuT T T3 58 e :

o WeSah;  MasssiBeSan;  wehulufesan;  (Ankle  Joint)  %rS;e0f;fduses

feSiSedut;ufif ;5,50 1ufer. ;
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% afanful;ul afadfBfhalll Boab; ofe Ghob; 186Safues suiade o  Mdaiesis
ofe gdul;d 10BeSemt; o se Bilufe j.vdaf;B  Madgled @dad; ;5 ufeSangiab;

fesasfes Aifaf; e ;o Biufa ;.
alexf;a el iialag:

afdal®  ssgdisansalmsaigil; Ofeu> uledah: Massibul OufeSmabeduis Bo o
sudatifeall  afemufifsd (C-Arm) ffef; %opaf:> 0@l uis (Closed
Reduction) evdaf;fgif; Bf;Hacafedul ulafyfes ofBuf;Bef; evfeSafud  BafHids
sivodat:BiS: Wan:edute gdob; el fHbedaiesiiul (short fragment), iBufeSamanesul
OfesBans (Valgus/ Varus/Ante/ Recurvatum) —i8edul;Bat; svfeSafi;ed 18060
liuf;ab (“Poller” Blocking Screw) enfifeSadis;i5i;fedufgdasud. 10affaf; 1fafas;Basharf;
ufhegd;Hashart; Locking Screw BISIB sBEBLT; ufef;fes (IMIL)
Begel o f el 15T fedufegosull. fefosd afdalid msghuidms;elul;d Tehif; @m.om;Bedaf;
ofanabull  Y%ifegelaf;  18eler;  Mf;duluiedan;>  ulebuluieSad;  wfelgnsed
fonfedas;msgfuie ; (Knee, Ankle Mobilisation Exercises) 618 s oot ;1D 15625 )
DiBeSaese. giul:d  afacseddiSubr feduigiasud. fehl; 12-14af: iBeSe; afdald
afifafan; fehedefuliulfifi;ed WB6 fe@nssmaiiufe; abefadsiafiiasesa;
ifibeSanieSe o8 Bif;des;d of Bif;fif;fedBesil. fefosd> elngebaf; Bes@brififeian; o
x- ray daf;> 12800 Bes@nis;Seiad; Baf X-ray Haf; svsdifud 6 afeSifisifelan; gab
Xoraysdaf;,  swedifn)  febgfifmsadifaeful;uifyfadufgnsud.  ubifefufed  Xeray
feSgbidmsesiSaliiufe. ; 1fefas:siulede. :afaf; sifeSalul svdaf: 1Gamsadat; wfe Sgall
(Callus formation) esfeSaMisul BifeSaiase BafasiiBl svalf aSfaSafiful Bl

fenfelas;mssl (Weight Bearing) 10afas;efufeSe. ;6. af asgdedBis; 151 edulsansesii.
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eSfesuNBast alfif;ulufe ; — afdal®  amseiuisions;al asantail; Ofasul
> ofdal®  ssulisies;almsatel; 10fesu)  enfueSeduliufifyfedaf;>  afenfuf;uf
afafib;Sebiiesan; @b;Besalal afad;dal; Yoms;atifsmasan; wdas;TBabess?;.
> allagalB  msgluiglons;almsaigl; 10feSul mfad;fedaf; @BUSIST; 10fasul;d

benigieufiul; &) afifif;gesul Mdaniabedar:.
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ssifeSuNBest alfifulufe ; - afdalB amssiufeians;alamsul;d fhasd

> Wiggadafss aifebng;ng afes;fBanssaf; (Post op infection)

> afdalld  ssfuigns;almul:d fgasd 85  svdaf;Bufe;  1ms@neSaian;
Pifasufanssat;.(Non - Union)

> BeSafifatedul svdaf;Bule ; Wams@anssat;.(Delayed Union)

> af &id5 Webah; afdiBeds wesalon BB svdat;d MasghBeil; 16if;alatala
ansfaSamis;ul B;alfatadl alufgssaf;. (Limb shortening)

> 58eft ufeS@mtangiuie eSam; o e sof dafld g5 esuTesgns;af gs $15

Sl Bif ;i SameSerf;.
A58 afdall aselufsimns;al msafadll; msasiful $dufa. ;

> b8 ofdelid  msgfuidns;elmsaigen; falfifys svdafifule ; Behal@mbean;
Peasadat; Baluiafgion; svdal;ful;He;  uafife el aféal®
afeluiedams;afans enfansent;enf;Teduiegasul.

> iBiieSan; 1PiBaSaiesa giufe ; Baal@mBaidaidad ofBadalat ufedob; Mf;s>
wehuf;ufeson; elufgmiBasalas efafmssul (Farly Mobilisation) efefuf
NSuiedaoul. ififedan; afdall mseiuisens;almsul;d fdasd afad;fedaf;. el
ulsufat; 18Be8ul;uif;fadulggnsul.

> b8 afdelld  eseduiginsealens Yeabsl;> ufeSab; iSeSafifafesul Pasodian;.
(Delayed  Union) afesass  10asafifod; (Mal union) > svdaf;fufe ;

Dams@naSafan; 19fssdisan; (Non union) elufgamiel® 16Bg5Iufulf;faoulsnsul.

af el sseiulsions;al asafelil; fadibuiab;ule ;
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> 1fibeSantede. ghatesiiiBLl Halasib;sul %Ld afediididehns;d Webabuiea ; Aif;nie

Brbufsul efamesul\

NGB 66 ; o ;8nf g ;uTeSLT 1f aarf3if 153158 65 56S:

> afeflfull; uodBguiadat; sfobifuGsatalfofgiondad ofif;fisason; 55
ol@n. 600 ;s ful; af@phaasefibal; ofiSfes 10Bas 1ifel  SifeSefaf;
QBBIOIS6S st Weifes BISDeseaf; ensifasf; b sdab;alab.

Sanuiasgdant 1Hif;afaf:

ififeSentede danfell; 15UTe8 ;TS5  alf@peSul;ufsdad 1SulBab;ufalfe.  alswf;s)

sfbiS;uIB LN efas;deaf; dasssafiiufe ; @nulmsssatatesus afufsasadfesiufe. ;.
afufenSemi 68 fa;ufe. ;:

w8316 ellenf;Behil; mi afadufafesBifes;d basule ; BidffHS BHed; Web
BB an:ufale EiF 1 sSufgBiSud snSuieser 6 gaf;> afBas:afas
siibe gff;fedifiifedal;  afifefuial@piafe off;fifas;ufesul  1BPadute ;  afab;edul
bofufe ul  asBB5f;B+HI0  f@ibedibedised B8 @fifided;  FHBISISB00;

afufsrfsnf il fafedf;s0 WOWSISeimiels 1OiB osh;a0af;.
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MASTER CHART

c —_
= 3 < .
P S S o Medullary Canal Locking Antecurvatum /
o 5 v g Q Diameter Screws Recurvatum Valgus/ Varus c £ _DED _5
g g § | = 2] 2] 8 | Noof | ¢ 9 . g s w [ 5 o
o . S Sl e |9 |¢ S| 53| ¢ 00 8 S 3 o 2 121 ¢|§
Z | Age| 3 = pal = > | 8 E|l 2 3] S | Poller <3 2 = 2 > 5 5 S 3
i < 2 S|12 |5 |€°] ¢ 18 |s > T Isthmus | Fracture g o c o | £ | & | 5
< ) £ |y S s | 2 crew | a =z level Level Proxi | .. | Pre | Post At Pre | Post At 5 § 3 «@ 2 o)
v | < [y E @ mal Op | Op | Union | Op | Op | Union © = =
2 ® 2 o (mm) (mm)
a s
1 27 M 43-A S R S 4 2 S CR 1 1,2,3 9/340 10 16 1 2 0 0 0 5+ -4 0 Nil No Good 6 12 1 E
Deleyed
2 45 M 43 -A S R S 4.5 0.5 P CR 1 1,3 9/360 10 17 1 2 0 0 0 7+ 0 4 union Yes Good 12 28 6 P
Gr-
3 23 M 41 -A D R | 6.5 9 S CR 1 1,2,3 9/340 11 22 1 2 4+ 0 0 - - - Nil No Good 8 12 0 E
Gr-
4 52 F 43 -A S R | 5.5 2.5 D OR 1 2,3 8/340 9 16 1 2 0 0 0 -15 -2 3 Nil Yes Good 8 12 3 G
5 45 F 43 -A U R S 3 4.5 | CR 1 1,3 8/320 9 18 1 2 0 0 0 5+ 5+ 4+ Nil Yes Good 10 14 2 G
6 70 F 43 -A U R S 4 2 P CR 1 1,3 9/340 10 17 1 2 0 0 0 6+ 0 0 Nil Yes Good 10 16 2 G
7 50 M 43 -A D L S 7 2 S CR 1 1,2,3 9/360 10 18 2 1 0 0 0 -4 3+ 2+ Nil No Good 10 14 3 G
8 34 F 43 -A S R S 3 4 S CR 1 1,2,3 8/340 9 18 2 1 0 0 0 -18 -4 -3 A No Good 8 12 1 E
9 70 M 41 -A U L S 5 * S CR 2 1,2,3 9/360 9 22 2 1 4 2 0 16 3+ 0 Nil No Good 8 16 1 E
9/
10 35 M 43 -A U R S 3 2.5 S CR 2 1,2,3 360 10 15 2 1 0 0 0 -18 -3 0 Nil Yes "D" 10 12 1 E
10
11 80 M 41 -A D L S 5 3.5 S CR 1 1,2,3 9/360 10 30 2 2 + 5+ 3+ -18 | 13+ 8+ Nil No Good 8 18 4 S
18
12 45 M 41 -A D L S 6 * S CR 1 1,2,3 9/360 10 28 2 2 3+ 0 0 + 10 + 5+ Nil No Good 9 16 3 G
13 48 M 43 -A D R S 5 * S CR 1 1,2,3 | 10/360 11 24 1 2 0 0 0 5+ 0 0 Nil Yes Good 10 16 1 E
14 42 F 43 -A S R S 3.5 2.5 S CR 1 1.2.3 9/360 10 16 1 1 0 0 0 -4 0 Nil No Good 6 14 1 E
Gr-
15 62 M 43 -A S L | 4 1.5 P CR 1 1,3 9/360 10 15 1 2 0 0 0 -5 0 0 Nil Yes | Delayed 10 16 2 G
16 58 M 41 -A D R S 8.5 3 P CR 1 1,3 9/380 11 14 2 1 5+ 0 0 - - - Nil No Good 8 16 1 E
9/
17 45 M 43 -A U L S 4 2.5 S CR 2 1,2,3 360 10 16 2 2 0 0 0 6+ 3+ 0 Nil No Good 6 13 1 E
18 58 M 41 -A S L S 6 3 | CR 1 1,3 8/360 10 18 1 2 4+ 0 0 -4 0 0 Nil No Good 6 13 1 E
19 60 M 41 -A U L S 7 3 S OR 2 2,3 9/360 10 12 2 1 5 0 0 -6 0 0 Nil No Good 14 1 E
20 50 M 43 -A S R S 4.5 1 S OR 1 2,3 8/360 9 11 1 2 0 0 0 -18 0 0 Nil No Good 10 13 1 E
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Key to the Master chart.

“**. Segmental fracture tibia
“I” — Isolated fracture tibia
“+” - Varus

“-*—-Valgus

“+” —Antecurvatm

-“-Recurvatum
Poller screw loosening and distal displacement.

“D"-Delayed wound healing.
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Ref. No. 14290 /E4/3/2012 Govt. Rajaji Hospital,
Madurai.20. Dated: . 12.2012

Institutional Review Board / Independent Ethics Committee,

Dr. N. Mohan, M.S., F.I.C.S,, FALS.,

Dean, Madurai Medical College &

Govt Rajaji Hospital, Madurai- 625020,

Convenor

grhethicssecy @gmail.com.

Sub: Establishment-Govt. Rajaji Hospital, Madurai-20-
Ethics committee Meeting- approval -regarding.

The Ethics Committee meeting of the Govt, Rajaji Hospital, Madurai was held at 10,00
am to 12.30.Pm on 10.12.2012 at the Surgery Seminar Hall, Govt. Rajaji Hospital, Madurai. The
following members of the committee have attended the meeting.

[.Dr. V. Nagarajan, M.D., D.M (Neuro) Professor of Neurology Chairman
Ph: 0452-2629629 (Retired)
Cell.No 9843052029 D.No.72, Vakkil New Street,
Simmakkal, Madurai -1
2. Dr.Mohan Prasad , M.S M.Ch Professor & H.0.D of Medical ~ Member
Cell.N0.9843050822 (Oncology ) Oncology(Retired) Secretary
D.No.72, West Avani Moola Street,
Madurai -1
3. Dr.L. Santhana Lakshmi, MD Associate Professor of Physiology/V.P
Cell.No 9842593412 Madurai Medical College Member
4. Dr. Parameswari M.D (Pharmacology) Director of Pharmacology Member
Cell.N0.9994026056 Madurai Medical College
5. Dr.Moses K.Daniel MD(Gen.Medicine) Professor & H.O.D of Medicine Member
Cell.No 09842156066 Madurai Medical College
6. Dr.D. Soundara Rajan,MS(Gen.Surgery) Professor & H.O.D of Surgery  Member
Cell.No 9842120127 Madurai Medical College
7. Dr.Angayarkanni MD(O&G) Professor & H.O.D of 0&G Member
Cell.No 9443567724 Madurai Medical College
8. Dr.P.V. Pugalenthi M.S, (Ortho) Professor & H.0Q.D Ortho Member
Cell.No 9443725840 Madurai Medical College
9. Dr. M. Sundarajan M.S., Mch Professor (Neuro Surgery) Member
Cell.No 9994924369 (Neuro Surgery)  Madurai Medical College
10 Thiru..Pala. -Ramasamy , BA.,B.L., Advocate, Member
Cell.No 9842165127 D.No.72.Palam Station Road,
Sellur, Madurai -2
[1. Thiru. P.K.M, Chelliah ,B.A Businessman, 21 Jawahar Street, Member
Cell.No 9894349599  Gandhi Nagar, Madurai-20.

The following Project was approved by the committee
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Name of the

Name of P.G. Course - Remarks
Project
Dr. K. Shanmuganathan PG in M.S Ortho, Evaluation of clinical and
Medical College functional outcome of open
Madurai-20. Reduction/closed  reduction
with  intramedullary  Inter
Locking Nailing Approved

with”’POLLER” BLOCKING
SCREWS in Proximal or
Distal Metaphyseal Fractures
of Tibia.

Please note that the investigator should adhere the following: She/He should get
a detailed informed consent from the patients/participants and maintain Confidentially.

1. She/He should carry out the work without detrimental to regular activities as well as
without extra expenditure to the institution to Government.

2. She/He should inform the institution Ethical Committee in case of any change of study

procedure site and investigation or guide.

3. She/He should not deviate for the area of the work for which applied for Ethical
clearance. She/He should inform the IEC immediately, in case of any adverse events pr
Serious adverse reactions.

4. She/he should abide to the rules and regulations of the institution.

5. She/He should complete the work within the specific period and apply for if any
Extension of time is required She should apply for permission again and do the work.

6. She/He should submit the summary of the work to the Ethical Committee on
Completion of the work.

7. She/He should not claim any funds from the institution while doing the word or on
completion.

8.She/He should understand that the members of IEC have the right to monitor the work
with prior intimation.

—

-

g -

/Convenor
ovt. Rajaji Hospital,
Madurai- 20.

- v"}
S
»° =
To

The above PG student - thro’ Head of the Department concerned.

Member Secretary Chairman
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