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I, TITLE

The history of human progress is‘a series
of tales, attempts, failures, persistence énd ultimate
success of the great discoverers, and inventors, who
livéd, laboured, and died for the sake of humanity.
It is for their ceaseless tolls and tireiess struggles
that man‘has marched from cave to the cabin, The
achievemnents of those pionéefs have illuminated the
progressive conditions of scientific sei up,’including
medical science advancement, The world pays highest
tributes to those scientists, physicians and surgeons

for their abnegations, for the benefit of mankind,

From the beginning of eivilization, to‘treat
the fractures of the shaft of the femur_Was a burning |
problem, how to manipulate and reduce the fracture
properly, and, how to obviate prolonged immobilization
and functional disability of the limb, Many endeavours
had been strived for the better, concrete results, but

none of it could hold footsteps.

At last, it has been accepted that the internal
fixation is the better method for the treatment of femoral
shaft fracture in adult. But it is also unanimously
decided that “THE INTRAMEDULLARY NAILING" is the
aceredited best internal fixatilon method for adults

in all respects,

"The intramedullary nailing is the treatment
method for the shaft fracture of long bones, where a
nail, made of highly teumpered, electrolytically lnert
metal is inserted into the medullary canal of the Lones,

for stable and perfect osteosynthesis and union”,
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IT, INTRODUCTION

The main idea to treat the fracture of the shaft of
the femur is that, the union of the bone should bte perfect with
the restoration of normal plane of functions of the 1imb, and
joints above and below the fréctare, retaining the anatomical
‘contour. It is applicable to other fractures too, Failure to do
So means, a favourable chance is being made for the development

of osteoarthritic changes in the joint,

In other methods of treatment, the anatomical and
functional results are not so perfect as in intramedullary
nailing. Besides that, patient is to stay in the hospital for
a prolonged period causing mental depression to the patient,
also jeopardizing the social and economic life, At the same
time, due -to prolonged and imperfect immobilization, there will
te permanent disability‘of the 1limb =~ muscular atrophy, non
union, delayed union, malunion, and stiffness of the knee jolnt.
Even with plating, external reinforcementlis necessary,
keeping the patient in a state of recumbency for a long perlod,

depriving the patient from his normal 11fe.

Truth will always prevail. The authenticity of the
end good result of intramedullary nailing has been tloomed in
different parts of the world, Even the roaring critlc volce

of the skeptic type of surgeons has come down to the point of

silence as their criticism was nulled and volded by the magnificent

performance of the nailing, Intramedullary nailing has got
preponderant merits, and efficacy, than other internal
fixations., It has also been proved that the intramedullary

nailing is the unique method, and is immune to postuoperative
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sequelae of the femoral shaft fracture, if the operation

is performed perfectly,

Hugh §mith has advocated and praised this method
categorically, and alluded to apply to a grgat array of
interesting cases - namely fresh fractures, delayed and non
union cases, malunion, the bridging of the decects, patholo-

gical fractures, dysplasia, and severe type of osteoporosis,.

It was a wrong impression that the nail is s foreign
body in the medullary cavity, so it will interfere in the
process of.healing'of fractures, But the plausible proof is
that, nailing does not interfere in the process of healing

of the fractures,

By other methodg, union can be achieved but could
not collocate the reéuisite demands of a normal limb. On the
contrary, the union can be achieved with normal ﬁreservation
of functions, and anatomical shape of the limb, by‘inﬁra-
medullary nailing, It also curtails very much the period of
recunbency leading to a normal life of a patient within a

very short time,

It has been postulated by Gerhard Kuntscher that
the shearing strains imposing upon the fracture gite, will be

converted into compression strain as the nail lies in the

1ong axis of the bone., The nailing eliminates all detriﬁéntal
factors., The compression strain exists, enhancing the forma -

tion of ecallus, In intramédullary nailing, valuable advantages
are, the external reinforcement or support of the limb is not

neceséaryband early weight bearing brings the two ends of

fracture more accurately and perfectly, so the ogteosynthesis



is discernible.

Previously, it was b61lEV9d that 1ntroduct10n of
nail into medullary canal meang’ introduction of infection.
But, scarcely,it cén materialize its influence, because,
surgeons are very much aware of taking all sorts of sterilég
measures and antiseptic precautidns..Also, in this age, anti;
biotics play-a good role to preclude the infection, So
infection is not a problem, and now, hardly infection can

peep through this operation,

Infection is deemed to be one of the causative
factors of non union. But Watson Jones states "non union

i1s a complication of the past’,

On the basis of rationality, sepsis, after the
plating is more possible, because, the operation may consume
much time and sometime for the better exposure of the shaft

a long incision ig necessary, demanding more muscular exertion,

In plating, two tabtles of cortex are bored in and
around the fracture. So, the stability and compactness of
the cortex are disturbed causing the cortex porous, and weak,
The plate occupies a large space of cortex in a close contact,
disrupting the periosteum and periosteal vesséis of that
area, The area is deprived of blood supply. Also, during
screwing some of the medullary vessels may Le damaged, If
double plates are used, then blood supply of that area of
cortex will be throttled. Now, the question comes of
disturbed healing process due to less blood supply causing

delayed or non union and there mav be secondary fracture,
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During intramedullary nailing, the nutrient artery may be
damaged, but no evidence of hindrance is shown in accumulae~

tion of callus, in our series,

Besides that, the osteosynthesis is not so stable
and perfect.by plating and serewing in the femoral ghaft
fracture, so the completion of osteogenic activity of the
unlon may te delayed. Thesesorts of internal fizations are
also exposed to actually tremendous contracting forces of
powerfil musciés of the thigh'. and are subject to fatigue,
This fatigability and powerful contraction of the muscles,

in many occasions, evoke bending or kreskage of the plates

and screws,

Over and above, the nailing prevents the anguléfion,
lateral displacement, and, osteosynthesis will be stable
provided the qualities and quantities of the nail are perfect.
In comparison, the extraction of nail is also simpie and

mere easier process than the extraction process of plate

and screw,

Prolonged splinting of the fracture may invite
delayed union. It often keeps the patient in recumbency, and
depredate the functions of the joint. The cause of this
undesirable hindrance can be depicted.in two ways, These
factors are extra-articular adhesions and intra-articular
adhesions, This intra-articular adhesion impelled the knéeff
Jolnt more towards stiffness;. Once adhesion ig establisged,

1t is ridiculously impossible to irradicate the stiffness.,

Just to overcome the resistance of the ruscular

spasm, and to Bring the two fractured:ends in apposition



adliee X

-6 -

skeletal traction for few days has got immense value., But
prolonged period of trection causes overpull or distraction.,
If this is allowed to exist, loss of muscle tone or the
interposition of non-ossifiable material may lead to non

or delayed union,

Charnley}s view is that, good knee function
following femoral shaft fracture depends upon early‘aniqn;‘
But, early active movement of the limb and early union can
render the service'well, to bring back the normal functions
of the joint, But under no circumstances it is possitle to‘
yield unioﬁ to femoral shaft fracture within 3 very short
time nor with aﬁy other promiscuous method, But the appraisal
of intramedullary ﬁailing can be determined, by infliction

on perfect stable osteosynthesis following early union,

Femoral shaft fracture reduced by surface or skeletal
traction or by manipulstion followed by immobiliszation in
plaster will not be compensating accurately, and perfectly,

It has been found, the end result is either malunion or non
unions associafed with restricted knee movement, and slmost
every case eventually comes to open reduction ~-~zamely the

intramedullary nailing.

| Osteosynthesis dqe to intramedullary nailing expe -
dites the callus formation} and this osteosynthesis encourages
the patient to move limk actively, It ig expedient to tell
that the intramedullary nailing has got clear exXpositions,
and activities..Lorenz Bohler has enupeiated, ”Medullary
nailing is vastly superior to all previously known nethods

for the treatment of fractures of the femoral shaft",



ITI, HISTORY OF INTRAMIDULLARY NAILING

The achievement of proper treatment of the femoral
shaft fracture is very painstaking,'a story of perseverance
of so many who reached the destination by their intellectusl

excogitations and methodical efforts,

Bippocrates and his followers used to reduce the
fractures by manual manipulations. It was practised for many |

years btut could not achieve desired result,

The continuous traction, for the treztment was
introduced in 1305 by GUY DECHAULIAC, and henceforth, the
treafment has been adopted with its tremendous influences
and refinements. Still, this method has got some unavoidable
sequelae, joint stiffness, museculsr atrophy, and general
&isability, due to prolonged recumbency. It was widely used

before the evolution of plaster of paris,

Key, Conwell have advocated this method with a plea
of some mobiiization'bf knee and full range of movement of
aﬁkle joint, The disa&Vantages are, prolonged period of
recumbency, constant supervision, and frequent adjustment
of weight, and limb, The end result of many cases came oul
4s & non or delayed union case, Non union due to distraction
is blamed by “Békler”; and infectién at the site of traction

may be the source of menace..

Since the advent of plaster of paris; orthopaedistg
tried the treatment with this new light of guecess., But this

method alone was very cumbersome and very difficult to
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maintain the proper alignment, causing thany hazards,

An allied method, by the combination of eontinuous
traction till the callms is accumulated at the fracture site,
followed by reinforcement with plaster of paris was tried for

a2 period, but failed to have satisfactory results,

Originally, the external skeletal fixation was
introduced by BONNET in 1870, followed by Parkhill and
Lambottee around the turn of century, It was also difficult
to maintain the exsct welght for proper traction, and other
paraphernalias, and complications also did not spare this
method, After that, many devices have come into action but
the Haynes, the Roger Anderson, and Stader apparatus have
glven more useful service for the adjustment of thls method
Rugsell apparatus, Thomas Splint, and BShler's modlflcation
of Braun splint have given some contributions to this method,
This external skeletal fixation method has been tried with
the collaboration éf pléster of paris, and still this ccnbinﬂ-

tion method is practised, but not free from compllcat1ons.

Roger, in 1827, had attempted open reduction and
wire suture fixation, but, this method did not gain acceptance

t111 the concepts of antisepsis and asepsis are improved in
surgery,

No wethod was in perfection, so éndeavourg were

going on with full swing for better method,

In 1905, LANE first instituted the internal

fixation, by plate and screws, eupericrity had been proveg
to wire suture,

Those plates ang Screws were acting misehiveously
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by resorption of bone, around the plate and screWs, followed
by the most unwanted complication for the surgeon - the
infection, Being perturbed and annoyed he had uttered, |
“rarefying osteitis; in plain English means, dirty surgery"..
S0 he began to follow the "Non-touch” technique which gaove

better result but could not stop resorption,

But, at last. the dar% corner of treatment was
pierced and focussed by the new light of wunprecedented method,
'THE INTRAMEDULLARY WAILING", In thé latter part of nineteenth
century the new chapter of treatment of fracture opened. In
1897, NICOLAYSZN published one paper about intramedullary
nailing, followed by DELBET in 1906, and LAMBOTTIE in 1913,
Delbet practised the internal fixation of the ne ¢k of the
femur. Lambottee's performance was to fix the small fragments
of bone by mesns of thin nail, He also treated subtrochanteric
fracture of femur by means of 2 long screw, Lambottee also |
practised the axial method of osteosynthesis of claviele

since 1907,

The intramedullay nailing inspired the sfurgeons
of every corner of the world, to practise this method and to |

find out the pros and.cons of the method,

In the second decade of this century different
materials were used ss a ngil = ivory, %beef bone and

human bone (Hugland, 1917), tut none could render appreciable

result,

For some period nailing was in cold storage. But
in 1918, HIY GROVAS alluded to it and revived this method,

He had cpened the curtain of secret of nailing, by using

-~
P
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maséive nails in the medullary cavity., This procedure Was
criticized bitterly as bony union was not good, due to

resorptibn of the bone,

MENEGAUX in 193%, ODIETLE, and MOYSE  agvocated
that probably the bone resorption was due to electrolysis

of metal,

VENABLE, STUCK, and BEACH (1937) conquered this
problem, Three years after they proved it and consistently
enuncilated that electrolytically inactive metal can preclude
the resorption of bone, So the research was going on to find
out metal, which will be benign to bone and other tissues,
At last, biologically inert alloy, steel and vitalliym were

selected, This achievement again brought hope in degpair,

In the year 1937, and 1939, in America, L.V.RUSH
and H.L. RUSH presented entirely a new technigue of longitu-
dinal fixation of uylna bty means of steinmann's pin, They
deliberstely used to keep the end of the pin off the skin, with
a motive of extracting it out after feyw weeks, The efficacy

of this msthod wag criticized by Watson Jones,

LAMBRINUDE of fngland, in 1940 useg kirschner wire
in intramedullary hailing, He followed the same procedure of

Rush, It was followeqd by Joly and Devis of Belgium,

In 1940, GERFARD KUNTSCEIR of Kiel, Germany,
triumphed over this matter and established the superiority
of intremedullary nailing, Kuntscher displayed the unique
result of intramedullary hailing - one of +the controversigl

difficult prokblem Which was swinging like g pendulum has been

solved by him-magnificently.
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His first‘paper was published in March, 1940,
"Deutsche kongress fur chirurgie".'ﬂe performed the
operation Ly longitudinal fixation extra-articularly,
and used strong metallic. rod, occupying the full length
of medullary cavity of the femur,.

At first, Kintscher's procedure was criticized
as 'anti physiologicalimethod”, tut soon the reality and
rationality of intramedullary nailing encburaged
Scandinavian, Dutch and German surgeons, and later,
surgeons. of other countrles to perform intramedullary

nalllng in shaft fracture of the femur,

In-the World War II, this_intramedullary‘
nailing sceptically perfofmed hylother surgeons in
selected cases of femoral shaft fractures, but its
miracle performances and its end result charmed them
.1mmensely. They admired this 1ntramedullary nalllng

with acceptance and recognition,

~Kiintscher and some otbher surgeons are in favour
of closed method, because, to avovd 1nfect10n and favourm

able callus formatlon. But, it is experienced by other

L

surgeons that large number of dlsadvantages of the’
closed method out—welghed 1ts small number of advantages,
So, Kintscher's closed method suffered bitter eriticism,
They also postulated that those complications of closed
method -are preventable by open method, AUSTIN MOORE
remarked, "I have come to the conclusion that I will

expose the fracture site in all cases in the future",



IV.ANATOMICAL PECULTARITIES OF THE FEMUR

The femux is the strongest, the longest bone in
the body. It is élso a welght bearing tone, The bLone has
got forward and outward curvature of its shaft, so do:the
thigh, These curvatures help for propulsion and for the
maintenance of posture and equilibrium, The posterior
convavity is supported by a strong ridge, linea aspera. The
neck has made an angle of about 128° with shart, named

neck shaft angle,

The above mentioned peculiarities are important in
the treatment of shaft fracture, Failure of restoration of
this anatomical contour will result deformity and distur-

bance in transmission of body welght,

The diameter of the médullary canal 1s not symme-
trical throughout its length, There is one constriction
called isthmus, at the junction of upper and middle third
of the shaft. The diameter of the'uppér and lower part of
the medullary canal is greater than the other part, The
tes surement of the medullary canal plays an.important role

in nailing,

In cross section, the canal is oval in mosgt cases,

The sagittal diameter ig greater, on the average, by two to

three wmm,

Aroiher peculiarity is that, young athletic individuals

generally, have rather narrow canal with thick cortex. On

the contrary, elderly people may have large medullary éanal

with thirgeycortex,
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The femur is covered by strong muscles égﬁ fasciae;
Mugcles are in three groups. Anterior group of muscles are
exerting their actions upon hip and knee, causing flexion
and extension respectively, Antere-medial group is for the
adduction of thigh and posterior group brings the knee in

flexion,

The chief funetion of the thigh is to keep the

pelvis approximately Lorizontal,

Muscles of the thigh are richly supplied'with
arteriesg the bone is also highly vascular. Femur receives
its blood suvnply from fhe nutrient artery - the artery
enters the tone and bifurcateg, one for each end of the bone..
Rach one enters the metaphysis after dividing into gsels of
parallel vessels, Periosteum has got a very rich htlood supply.
These periosteal vessels also supply the bone, These vessels

have got immense value for the union of the fractured bone,

In fracture of the shaft, shock is usually present

dus to profuse btleeding from the soft tissues and bone,
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V. INDICATIONS FOR INTRAMEDULLARY NAILING
. IN FEMORAL SHAFT FRACTURES

Severe violence is the prime factor to cause fracture
of the shaft of the femur at any site, It may be in upper, middle
or lower third of the shaft, Men are mostly victims of this
fraéture. Because of the fact, they are more exposed to stre-

nuous works. In our series 83% are male patients,

Now a days, intramedullary nailing has got wide field
of indications. The indication is not limited within the line
of demarcation, Freviously, nohodj could think of comminuted
fracture that can be treated with'%ntramedullary nailing, But
it was shown by K.T. HZRZ0G and others that the comminuted
fracture can ke treated in a befitting manner with this nailing.

At preseht it is practising abundantly.

The main'fundamental idea is.that, intramedullary
nailing can be performsd  where stable osteosyntheSis can be
achieved, In Kiintscher's version, "intramedullary nailing should
ke used in all cases in which a stable osteosynthesis can be

achieved, providing that no contraindication is present".

Transverse, obligue and spiral fractures of the
femoral shaft in adultsare in clear indicationsof intramedullary
nailing. But most suitable places in the upper and middle third
of the shaft. Tn our view,'fracture in the upper half of
the lower third also gives excellent result with intfamedullary
naillng., Fresh closed fracture exhib#s excellent result with-

out any residual complication.
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The so called double fractures, comminuted fracture,,.
can be treated with wmedullary nailing, But severely comminuted
fracture always remain in vulnerable position.for gvery-posaibi
11ty of rotation and shortening. Many surgeons view to apply
additional support in comminuted fracture by eircumferential
wiring , but we are not in favour of this additional support,

because, it will cause necrosis of the bone,

Intramedullary’néiling?ﬂ in compound fracture should -

be deferred until the wound is completely healed up,

Intramedullary nailing is also applicakle to the
shaft fracture of humerus, ulna, radius and tikia. Children
are not suitable for intramedullary nailing, because of the
danger of acute osteomyelitia, Oﬁerable pathological fracture
of femoral shaft shows better result with intramedullary
nailing than any other treatment, We operated two cases of
shaft fracture of femur, one was a case of Paget's disease,
another was fibrous dysplasia, both - the cases have shown

good result with intramedullary nailing,

Intramedullary nailing is the best possible treat-
ment of malunion, delayed union and non union cases, Sometimeg,
the medullary canal in non union cases or in other cases may :
be wider; for stable osteosynthesis, double nails are to be |
Inserted. In this respect, Kintscher's clover leaf nail
serves the purpose best, John Charnley once faced the same
difficulty with wider diameter of the canal, in a non union
case and he impacted doutle Kiintscher!'s clover leaf nail, Then

he told, "this useful trick would seem to be another resson

to support the superiority of the clover leaf pattern nail



over the solid type nail®,

Due to wider girth of the canal of the lower third
part of the shaft, nailing is not so suitable, As the nail
can not ke fitted snugiyir so there 1s possibility of rotation
of the distal fragment, But nailing can ke done, being well
supported Ly bone impaction in the canal of distal fragment,
Supracondylar fracture of femur can be treated with dual

redullary pinning,

Arthrodesis of the knee
joint can ke performed by intra-
medullery nailing.(Figure 1).
Generally it is done in pzinful
arthritis deformans, tumours, in
arthropathic conditions and in

intractable arthralgia,

Subtrochanteric fracture
of femur can also be treated with
intramedullary nailing, Nail

should be inserted through more

medial to greater trochanter sz.s

Fig: 1. XKnee arthrodesis \
by intramedullary to avoid varus deformity,
nailing,

Intramedullary nailing is also very useful in
shortening and lenzgthening of the femur, considerable shorte-
ning of the femur due to deformity can be corrected by intra-
redullary nailing, and the remneritty shoes., But if the
shortening is too much, beyond reach, then to emancipate this

protlem, the sound side is to e shortened for the symme try
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of the limks, It is & controversial point, how much a limb
can be shortened without having any side effect , = the
opinion varies, We have shortened about 8 cms. in one case,
but, shortening should te considered according to height,
weight end volume of the patient, The junction at the level
of upper and middle third is selected deliberately for the

shortening, just to get rid of isthmus,

The lengthening of the femur is gaining popularity

how a days for cosmetic purpose,
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VI. ASSESSMENT OF THE PATIZNT
AND
OQPERATIVE TECHNIQUE

A - ASSISSMENT OF THE PATIENT:

Patient with Temoral shaft fracture should be
€Xanined thoroughly, If the patient is in shock, all possible
measures are to bte taken for resuscitation, till the patient
1s out of danger. It is wise, not to take any risk of per -~
forming intramedullary nailing in open fracture till the wound
heals, Many surgeons are in favour of nailing in fresh open
fracture of femoral shalt, after proper debridement, According

to their opinion,the end result is more or less satisfactory,

For the intramedullary nailing, proper assessment
of type of fracture, and site of fracture of the femur should
te done correctly, so that nailing would not fail, If the
patient has any other lesion, that should be consulted with
the specialist of that branch, Above all, patient should be
in good health, and has got no other contra-indication for

the intramedullary nailing,
B ~ PRE-OPERATIVE MANAG SMENT :

As & routine method, we apply skin or skeletal
traction to the injured 1imb,but mostly skeletal traction,
just to overcome the muscular Spasm and to bring the fractured
ends in apposition, and alignment., Thig process helps the
manipulation in future nailing, The length of time of traction

is about 12 weelks,

Malunion cases are treated in two phases, In the-:firgt

stage, osteotomy is done, followed by skeletal traction,
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In the second stage, actual operation i,e, intramedullary

nailing,
C - OPZRATIVE TECHNIQUE:

We prefer open method to closed method Tor its
Justifiable advantages, Previously, we used diamond shaped
nail, but dve to having mechanical and other loop-holes,

we prefer Kilntscher's clover leef nail to that one,

Patient should be plasced in lateral position on
the sound side. The injured extremity should ke sterilized
from wid leg to 4liac crest or a bit up, followed by

draping, (Fig, 2),

Fig:2, After sterilization and draping, the
fractured limk is shown,
A longitudinal postero-latersl incision of about
6" has been given at the fracture site, After ineised
the fascia lata, bone can he approsched ty splitting the

muscles or by following the intermuscuylar septun. (Fig, 3),



Fig: 3, Fasciz lata is teing incised and
the muscle is exposed,
It is better to follow the latter one, retracting the
soft tissues anteriorly. Now, the old haematoma, granu-
lation tissues or fibrous tissues should be denudec., After
exposing the fracture site, the fragments are exposed with

little periosteal stripping. (Fig. u4)

Periosteal attachment is carefuliy preserved.as: far as

practicatle, just to avoid asepticnecrosisg @ ~ -

Now, the affected thigh is flexed on hip and
adducted. The greater trochanter is being prominent, an

incision of about 2 has heen given over the tip of it,
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Now ,the greater trochénter and its small adjoining area is
exXpcsed. The area over the tip of the greater trochanter can
also be exposed by an incision over the protruded end of the
guide pin, when it will be introduced throuch the fractured
end of the proximal fragment and will emerge out subeuta-

neously through the medial side of the greater trochanter,

The guide pin has got doutble edge facilities,
First one, it acts as a guide for its Siccessorsy secondly,
the length of the medullary canal can Le determined, That
length will be the lenzth of tre desireq nail, This is done
ty introducing a guide pin into the distal fragment and into
the proximal fragment through the respective fracture ends,
The measurement in the distal fragment would he from the
fractured end upto the upper end of the patella or at the
level of adductor tubercle, In the proximal fragment upto
the tip of the greater trochanter, The neasurement should ke
confirmed bty comparing with a second identical pin, placing
outside the limb along with the inner one. Let the former
one be 'A' and the latter one be 'B', Now the totdl length

of the canel ig A+B,

The measurement of the nail can also te determined
pre-operatively by scanogram (Fig, 5) or by measurinz the
unaffected limb with g tape from the tip of the greater
trochanter upto upper border of the patella, From the X-ray
of the sound side, the length, and the diameter of the

wedulleyy canal can ke ascertained Ly scale op by ossimeter,
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Fig,5: Scanogram of the normal limk,

Atout 2-3 cms, should be nmore in actual length of
the neil than the length of the medullary canal, That portion
will remain under the soft tissues and skin, abcve the tip
of the greater trochanter, The guide pin has kteen introduced
through the fractured end of the proximal fragment and it

has emerged throurh the medial side of the greater trochanter,

( Fig, 6 ),

Fig.6: The guide pin 1is being introduced through
the fractured end of the proximal fragment,
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The gulde pin at the first instance can alsoc bLe
inserted through medial side of the greater trochanter into

the proximal half.

Lifter being emerged through the greater trochanter,

the pln again shonlé be pushed back upto the fractured end
of the proximal half, Fow the distal fragment is cdelivered
and after manipulation the two ends have been brought in
apoosition, correcting the rotation, maintaining the
anstonical plane (F4:. 7).This apposition iz retained with

the help of bone

limit of insertion

is determined

Fig.7: The guide pin has b°en driven.

throngh the distel fragment,, with the help of
aiter The apposition of two
fractured ends, second identical

-

gulde placing

outside the limb 2longwith the inner one,

Due to inequality of the medullary canal, during
nailing, many forthcoming complicatioas including obstruction
way be implicated, To be assured against these hazards,
intramedullary reamemn; for Teamlng the canal are used ,
Generelly it is stavted with the snaller size of the reamer,
it works insicde the csnal Ly lidinz over the gnide pin

in situ (Fig, 8) The réamer need not to pass upto. the lower




Fig, 8: The process of reaming is shown here,

lower half of the lower third of the femur, tecause of having
wider diameter, When the resisting portions of the canal are
cleared up, assuring the canal of known equal diameter through-
out its length, reaming should te stopped. The reamer and

the nail should be of same diameter,

This procedure of reaming can also Le done through
the fractured end, without prior reduction of the fracture.
After this manocevvre, the guide pin is passed through the
fracture ends into the distal half, but,after the fracture
1s being reduced correctly, considering the anatomical

alignment,

The correct desired nsil should be selected in
respect of length and diameter of the medudlery canal, It
will neither Be smaller, nor bigger, and neither lcose nor

tizht., The nail will fit snugly,

In every step of the operation surgeocn will keep
his vigilant eyes, not to entertain any mishap, exercise of
great care can avert mishap, Before the insertion of the

nail, the position of the limb with the position of the patella,
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and the position of the reduced bone, also must ke checked.

Now, the nail is inserted slowly over the guide

pin. (Fig, 9). In driving the nail further, caution should

¥ig.9: The Xiintscher's clover leaf nail

1s being introduced into the medullary

canal,
be taken, If the nail fails to progress Ly light hammering,
pounding hnammering should not be applied, may cause
lmpingement into the cortex, If impingement occurs, the nail
should te withdrawn, followed by re-imsertion, by slightly
rotating the nail, If it fails, it means nail is bigzer,
so smaller size pail can te tried or the canal can ke en-

larged by further reawming,

If the driving nail abruptly resists for further
advancement or all on a sudden the friction force of the
nail is diminished, it nesns,either the nail has stuck
down in the cortex or the nail has intruded into the soft
tissues., At once,the nail should te pulled out Tor re-
insertion with great care, These sorts of catastrophes, now

a days, specially in open method with reaming are very
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rare and we did not face in ocur series,

The driving sound and the peculiar vikrating
sensation of the nsil during hammering will be the zood
guide for an exoverienced surrceon. Any change of seonnd of
driving the nail and the sensation,will te apparently fore-
warning to the surgeon against further impaction or

intrusion,

Great carc must te teken for the maintenance of
reduction without any rotation. Otherwise, the nail wmay
split the distal fragment or may impinze uvon the cortex
or may perforate the cortex duec to rotation of the fragment,!
Haintenance of the reduction correctly, duriag aailing, is

another secret of success of intramedullary neilins,

The last part of the nail is driven in by the

temping tool. (Fig. 10), Akout 2 cms. of the nail is e pt

Fig.1C: ?he 12st part of the eclever leal nail
15 being inserted with the help of
Tamping tool.
accove the greater trochanter, will remzin under the suk-

cutaneous tissues, This portion will esct 25 3 mediator for

€Xtraction., Mow, wo:nds are closed in layers. [(Feys 9 4,
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Fig.11l: After the completion of intramedullary
nailing the wound is beling closed in lavyers,

It 1s wise to take x-ray of the liub for final checl-ing

of the nailing,

In cases of melunion, delayed and ncn union,
fracture ends should be trimmed off, to freshen the ends,
and nailing followed by bone rraft at the site of fracture,
gives satisfactory result, We do not advocate circumferential
wiring in comminuted fracture, because, to avoié tone

necrosis,

If pre-operative measures, estimation of length
and diameter of the canal, with the correct selection of
the nail, and all other correct procedures arc strictly
observed, the catastrophe has ot no place in open method

of intramedullary nailing,
D - POST~CPSRATIVI MIASTURLS:

After the intramedullarylnailing operation any
external reinforcement is not required,whereas all other
methods including plating will Le supplemented by cxternal

immobilization,
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sarly novement of the }imb and joints will bring
back muscle tone, strength, and also the normal functions.
This muscular exercise and early partial weight~bearing will
nake the osteosynthesis more stable and stimulate callus
and union., After the operation, if the patient is confined
to ted for weeks as post~operative extra-precautionary
measure, then there is every chance of being restricted knee

movement, muscular atrophy, and may cause distraction,

Too early full weight-bearing may also bring cala-
mities, bending or breaking of the nail or propulsion of nail
into the kmee joint, So the patient will be warned from the
very beginning, not to develop false feelins of confidence
of the 1limb, - 'pin euphoria’, before the solid union oceurs,
Because, the liwb may not sustain undue and unwarranted strain

so early, resulting tending or breaksge of the nail,

After the operation, below knee surface traction is

applied for ocne week.sngbody prefers to apply compression

kandage. Quadriceps exercise is encouvraged from the next day
of operation. After one week, patient is advised for active
tovement of the knee joint slowly. When the stitches are taken
off, patient is allowed to walk with crutches, but, without
any weight-tearing. As soon as callus begins to accumulate
radiclogically at the fracture site, patient is permitted
to walk on crutchess gcradbtally with partial weight -bearing
inder the guidance of a physiotherapist. Clinical and x=-ray
evidences of consolidation of callus @ttribtute that the crutches
ereto be discarded, allowing the patient's walsing with full

welzht-bearing,
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VII,COMPLICATIONS AND DANGERS COF NATLING

Before the perfection of the nailing, many pitfalls
and comnlicetions had bLeen faced, tut now a days perfection

has overshadowed those drawtacks,

(4) Shock is not a protlem only in intramedullary
nailing, kbut also in other major operations, even it may
ensue in other operations of femur as for, in osteotomy,
pleting and in insertion of the prosthesis in hip or knee:
joint..Correct pre-operative assessment of the patients and
the progress of anaesthesiz, Llood transfusion, and medicine,
have diminished the incidence of shock, Neither we have faced
any difficulty in nailing dne to shoek of the patient nor we
have lost 3 Single patient due to post-operative shock after

intranedullary nailing,

(1) Long naiil may encroach upon the knee Jjoint, and
tigger size nail May impinge in the cortex or may split the
tone, Smaller thin nail will allow the distal fragment to
rotate outwardly, disturbing the osteosynthesis, If the cross
section of the nail doeg not edlncide with femur, the force
will te exerted more gggresively upon the site of fracture
causing bending or breakage of the nail, ang de formity

of the limk,

But pre=-operative assessment, reaming of the
canal with correct selection of the nail and wmeticulous
performance, all are almost equally responsible for the

elimination of these complications and dangers, In our

series we have not face sich difficulty,
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(1i1) Fat embolism, as a complication of nailing was
terror to the surgeons. Modifications of Kgntscher's nail
and open method have tremendously decreased this ineidence,
We have not encountered a single case of fat embolism in

our nailing lists,

(iv) Thrombophlebitig,; pulmonary and renal compli-
cations though are in the list of complications tut we have

not encountered in medullary nailing.‘

(¥) An adventitious bursa may develop at the
protruding end of the nail and sometimes an ossified cap
may develop. We have zot one case of ossified cap at the

protruding end of the nail,
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The records are proclaiming that from 1961-1969,
eighty-nine adult cases of femoral shaft fractures of
various types have btecen treated in HACETTEPE HOSPITAL,
Thirty-four cases out of eighty-nine have Leen treated
by intramedullary nailingy and the rest, by skeletal
traction followed by plastering or bty closed reduction
followed by plastering, or by plating and screwing,

reinforced by plaster of paris as an external support,

Among thirty-four cases, two cases are conpound
fractures, eight cases are comninuted, two cases spiral,
five otlique and the rest are transverse fractures,
Adnission of all thirty-four csses, at this hospital,
are not in the sarme day after injury. It can be studicd

from the following data - Table I,

TABLE -1

ADMNISSION TIiMZ IN TaE  ~ 7 NS OF CL335
HOSPITAL AFTER INJURY

Same day after 6 caseg
injury v Pl r i -
One day after 5 cases
Y oy S Sl
Within 2-7 days after 8 casesg
injury _ il -

Within 1-2 wecks after 2 cases
injury i k)
Uithin 2=-3 weeks after 1l casge
injury _ )
Within 1-2 months after 6 cases
injury oy S
“ithin 2-3 months after 2 cases
injury LN
“ithin 5-6 nonths after 3 cases
injury

Within 10-12 nonths after 1 case

injury

e e e —— . s .. B ———
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All the above thirty-four cases were treated with intra-
medullary nailing, the profundity of advantages of nailing

has teen charted in Tatle 1T,

If the Tatle II is carefully studied, it is
crystal clear that the end results of intramedullary nailing
are €Xcellent and 'inparalleled, Those patients got admitted
themselves in the hospital without much delay and not
associated with other injuries, have keen discharged within

a very short time after being treated with intramedullary

nailing.

Following skeletal traction, open method of
intramedullary nailing hss been performed upon the patients.
Wie are not in support of closed method., Recent cases enjoyed
far better end result by intremedullary nailing than old
cases., When patient comes late, it has been observed,generally,

thev come with deformity of the limbt and joint.

However, in our series ( in Tatle II ), we have
treated the following fresh femoral fracture cases, were not
assoclated with any other inuries, bty intramedullary nailing,
These were eight recent transverse fractures ( case io, 15,
13, 20, 25, 28, 29, 30 and 33 ), one spiral fracture ( case
Ko. 2), two cases of comminuted fractures ( case io., 12 and
3% ), and one case of compound comminuted fracture ( case
Fo. 24), In all the akove cases, the end results of intra-
medullary nailing are marvellous except that compound

fracture case,

Besides that, the number of fresh fracture cases

with other irjuries Weres six case- of trensverse fracture
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(case io, 1, 3, 6, 8, 9 and 31 ), one oblique fracture

(case No. 19 ) and three comminuted fracture cases ( case

¥o, 7, 10 and 27 ),

Two cases of bilateral femoral shaft fractures
( case Ho, 7 and 29 ) in our series have been treated by
intramedullary nailing, Both the cases were fresh fractures
One casge ( cage No. 7 ) was bilateral comminuted fracture
associated with niher injuries, tut the other ocne ( case
No, 29 ) was a case of bilateral transverse fracture, not

accompanied by other injuries,

If we consider the Table 11, then 0ld ceses withont
other injuries were, three transverse fractures ( case io, 1l
13 and 16), one€ case of spiral fracture ( case Ho, 26 ),
two oblique fractures ( case Mo, 14 ang 23 ) and one was

comminuted fracture ( case Ho, 22 ),

But, old ceses of fractu -es, associated with other
lnjuries were five in number; one transverse cage ( cage Mo, 21 °
two oblique fractures ( cage Ho, % and 5 ) , one case of
comminuted fracture ( case fo, 17 ), and one was s case of
compound fracture ( case Ho, 32 ). All the o0ld rases had-
deformities?following conservative treatment. In two cases,
full length of the femup could not be achieved, 2nd only two

ca8ses regeined fully their lost functions of the knee joints,
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IXZ. RESULTSS

The successful result of femoral shaft fracture
treatment in adults, depends upon many factors, The keystone,
to solve all these factors is the type of treatment, No other
method of treatment can stride over the femoral shaeft fracture
So nicely as the intramedullary nailing does. The res%%ts of

intramedullary nailing of our series, given in Takle IT, as

follows: ~

Two patients ( case %o, 17 end 27 ) were treated
with intramedullary nailing but they had patella frecture
cf the same side, In two, one ( case o, 17 ) hed mal-union
of the femur and knee stiffness, who received conservative
treatment in other hospital, Mel-union was corrected fully,
following nailinzs patellectomy had¢ been done upon those two
caszes, after nailing, In both the cases, knee flexion movement
are restricted following patellectomy, ntherwise, union of

the fractures are excellent witho-t any other deforunity,

Generally; when patients come late, it means that
they are comwing after teing disappeointed with other treatments
and most of the patients present themselves with deformity,
Such cleven patients ( case No. 4, 5, 11, 13, 16, 17, 22, 23,
24, 26 and 32 ) came for further treatment, with mal-union,
shortening, overriding or angulation, It wag obvious, and
also found that they came with appreciable 'mee Stiffness,
These are the end resultgor prolonged and lmpropey immobili—‘

zation and improper reduction, Tollowing conservative treat. -

ment;,

e e e



- 35 -

Once stiffness is developed in the joint, it becomes
a2 tooth and nail problem to irradicate the refractory stiffness,
Usually, we treat these mal-union cases 1n two stages. In the
first stage, osteotomy will Le dong followed by skeletal
traction for two to three weeks., In the second stage, intra-
medullary nailing will be performed. For the rehatilitation of the
limb, %nee joint, the patient should attend physiotherapy
department. Of the eleven cases, two patients ( case ip, &
and 11 ) regained normal functions of the knee joint, others

improved a lot. but could not reach the target,

Only in two cases ( No. % and 24 ),in our series,
shortening of the limb could not bte corrected fully., In one
case ( case No, 4), pre-nailing shortening was cight centimetres,
after intramedullary nailing six and a half centimetres
recovered. In another case ( crse No, 24 ), four centimetres
came down toc one centimetre, The latter one wWas a case of

compound and severely comminuted fracture,

Sometimes, it is very difficult to correct all the
shortening de formity fully, by the dint of merit of hailing,
Fresh and recent the cases, best will be the end result of
intramedullary nailinz, least will te the sufferings of the

patients,

In our series, one case ( case No, 10 ), was a case
of tilateral tibial fracturesalong with femoral shaft fracture.
In other four femoral shaft fractures, two of thenm had sane
sided tibia fracture ( case lio, & agna 31 ), and two had Opposite
Sided titia fractures ( case No. 3 and.2l Jo ALl the four cases

were tackled with hailingy but tibia,conservatively. One case
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of opposite sided titia fracture ( case No. 3 ) regained
full range of movement of the knee joint, but other cases
could not recuperate normal functions of the knee joint, for
prolonged recumbency, due to concomitant fracture of tilbia

and other fracture injuries, The end result of intramedullary

nailing was good in all the cases,

One case ( case Ho, 1% ) of non-union with pseudo-
arthrosis was interfereg with intramedullary nailing, along
with bone grafting at the fracture site, The end result is
exaellent, No other treatment can conquer this sort of

deformity so magnificiently,

Two other cases ( cese Wo, 8,add 19 ), concomitantly
had fracture of toth ischium and pubis, and hip dislocation
of the opposite side respectively, The case with dislocation
of hip could not escape from knee complications tut another
case did, But the union of the femoral shaft fractures tool
place admirably excellent in both the cases; without any

other vontoward effect,

Three more cases ( case No. 1, 7 and 9 ) were
associated with injuries, all of them weperewarded with sound
union of the fracture, by the outstanding performaince of the
intramedullary nailing, Two of themn enjoyed full range of

movement of the knee joint,

Two cases are not included in Table II. Botl: the
cases were nailed by intramedullary nail in another hospital,
One case had neclt fracture of the femur and patella fracture
of the same side, They did not interfere the neck fracture;

their first endeavour was nailing of the shaft., ‘/hen the patient
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came under our care, the wound was highly infected
accompanied by osteomyelitig of the femur, The
nail was taken out and sequestrectomy was dcne,
This was followed by Winnett orr method., Now, there
is coxa vera deformity, the limb is short by six

centimetres with stiff knee.

Other one came to this hospital for further
treatment, after one year of nailing, Angulation
deformity developed with bending of the diamand shaped
nail, The limb was short by four and a half centimetres,
with coxa vara deformity of the contiguous hip. The
naill was taken out and valgus osteotomy was done with
restoration of two and a half centimetres lensth of

the limkL,

Considering the above two cases, we can
confer that the merit of the case in all respects,
should te meticulously gerutinized before nailing, The
size, shape, length of the nail should te well
computed considering the length and diameter of the
medullary canaly operative aad post-operative stages
should te well regarded. Advice should be given also
to the patients which are to ke observed, otherwise,

misfortune will come in disgnise,

The phctographic sequences of intramedullary

nailing of Tatle IT, are given on pagé$w41-h8:
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Fig, 12 Fig,12-4:
Fig,12 & 12-A:

A closed recent fracture,
( Case o, 1)

12-A: -After one month this X-ray 1is taken.
5nd result ig exXcellent,

Fig,13 FPlg.13-4:

Fig,13 & 13-A: Patient came with spiral fracture,
Case Fo, 2) 13-4: Treateg Ly nailing. Picture talen Seven angd

and half monthsg after nailing, Hp de formity,



Fig, 1k

Fiz.Id & 14-h: This case wes 2 welunited fractuore,
1t-A: Hailing was performed, A-rey is
after twc nonth

(Case Ho, 5)

Q

Fig, 15

(Case No, §)

Fig.15 & 15-A:

taken

e - ‘2Is I8& Traeo [

15 21l was inserted, Exagterent accunulation
of callus, The film ig talten after fourp
Tontha,



I “||||||‘||i| '!||||||||}'
| i

Bl 7

Fig 16 & 16-A g

and

i
17 & 17-4 §

(Case Nao, 7)

!

Fig. 17-4c:

iy O

These two sets or photographs are of the
seme patient. This wag a cage o+ bilateral
shaft fractures,

16-4 & 17-4: Nailing wes done. Union of
the fractures.excellent, o
de formity,
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gl 3% 19-4¢: This wes a case of mal-union with shortening,
(Case Ko, 11) After, nailing wes performed,

18-4: ijs X-ray is teken 12 months after
ocperstion,

g 19 <A

-

A T wal-union with gho¢tenle
“2811ing has heen done,
]

19-4; ii_m 1s tean tnree months af
0o residual defﬁrnlty

ter nailis,




.E‘lg. -'4.1.:
Fig, 201¢ 20-4: Fres
(Case Jdo. 20) 20-5

resh c¢los=sd fracture,
! X~rav, three davs

erfter nailing,

% t‘f1 dhortenlng.
n done. negult is

A Nailing has
cxcellent.,
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Mg, 224

Patienﬁ had closeg ccaminuted fracture,
22-4: Hailing was performed. lnion ig

excellent, Picture, after 12 monthg,

Fig, 23-4:

Closed transverse fracture. In the

proximal fragment a crack was present,
23-A: Same patient, Tn view of preventing

further splitting and for stebility,
a screw was fixed.
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Fig, 2% (right side) Fig. 24-A:(fight side)

Fig.25 (left side) Fig, 25-4: (left side)

Fig, 24 & 2%-8 | Tiig was g case of bilateral closed

and lransversa fractures, Treated vy nailing,

{
25-8& 254 §  2L.i & 25~4: Pilus are taken sfter being
(Case o, 29 ) { nailed,
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a ¢compound fractire, Patir
2811ing was performed,
filp is taken for control alter

i1 1 halr aonths,

nt came with




In this series, two cases of bilateral femoral
shaft fractures were treated with intramedullary neiling,
sach glde of the bilateral - case was operated in separate

sitting.

Difference of opinionsare existing anong the
Surgeons concerning the exact time of nhail extrection., It
is very difficult to profess the exact time of callus
formation following solidity of the callis of s specific
patient, Aversge time of union can be drawn, but not the
particular one.Healing time of fractures of two patients of
same age will vary, depsznds upon meay factors., Many are in
favour of extracting the nail between four tc eight menths,
But considerinz the reconciliation of cliniecal ahd radio-
logical evidences, we, ~enerally, extract the nail after

one vear,

T LBLZIIT
STUDY OF Hb% AND W.B.C. COUNT IX [STRAII DU L LARY NATLING

S.T0. Pre-operative Post~ T Pres TTTTEOSET T BIcod trans-
Hb% in Gm, opera- opera-  opera- fucion during
tive tive tive operation,
Hb% in W.2.C, J.B.C.
G, count count
per peT
O, C. i,
1, 14,00 13.50 8200 8000 - 500 cc,
Z. 19,95 1 (A5 a0 7200 o 50 co.
3. IL75 . .00 ditor—— 6200 500 co.
L7938, o I1.E TTTBEGT T T fenT T o —
5 A 12,75 7T H000 T TEeeT T " 500 ce.
6 | 12,500 T 11, CO 5C00 SSRGS S

2 S T T B V:0oT Sy Fro S
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Tatle ITI continued,

8, 1%.50 13.25 8600 7800 -
9, I, 50 13,00 6500 6800 <

16, 13,k 31,45 4600 7000 :

e e A —

B 9,96 7500 7400 350 ce.

e . — e e .

12, 14,75 13:56 4600 L300 700 ce,

13. 13.60 11,44 4800 4000 300 ce.

i e . T e e ——— e e >

1, 14,90 13,00 5200 55800 %20 ek

11.80 5800 5400 -

14,00 5600 5700 )

15, 12,20

16,  15.00
T R T 8,60 3000 5500 -

18, 11,30 11.50 8000 8600 500 ce,

2w - ——

N AL A 10.00 6400 4008 300 cc,

20, 12,30 10,75 4200 43100 -

21, 13,05 11,25 54CO. 5000 -

22, 12,75 13.05 5400 5600 800 cc,
3. 10,00  1l.55 3000 5200 800 ce.
4, 12,55  12.c0 3200 7800 400 cc,
5. 1L,75  11.00 6600 6000 -
26, 130  13.30 5000 5000 -
O7 aLs 1 WM Haane® 500010 5000 | Gduems |

o el B o —_—— e e gl et it e ST EEms I s

23, 1h;5§ 14, 00 4300 '455@""'555 ce.

o =il 11,00 6400

6000 Given.

30, 1400 13,50 8500 8000 850 ce.

31, 10,80 = . 840¢ 8300

e e S —

In the atove tekle, the change of Ht% in intra-
medulley nailing has teen fovussed, The vercentage of Hb¥ ,
btefore operation and a few devys after the haiiling has teen
ourtlined, Total count of W,3,C, also found out. It is evidently

proved that the variations of Hb% aad W.B,C, count are not
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remerkable Lefore and after nailing., So nailing has got

no detrimental effect to Ep percentaga, .

PERCENTAEE OF HELIN
emr

paty BT IT S

. A B
FIg 28. Averaei vaRIATION OF HAEMOGLOBIN LEVEL BEFRE
'  AND AFTER INTRAMEDYLLARY NAILING

PERCENTAGE of #rhy >
IV &me Lin

A B

Fi&, 29. vARATION oF HAEMOGLEBIN LEVEL AfTep
INTRAMEDULLARY NAILING .

Fig. 29: 4, Level of Hb% of the patients Lefore operation,

B. Hb% level of those patients after intra-
medullary nailing,

It is seen that in sope patients Hb% have inereased after

nailing, following btlood transfusion during operation,
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TAB

LB IV

STUDY OF Hb% AND W.B,C. COUNT IN OTHER ORTHOPAEDIC OPZRATIONS

S.No, Pre- Post-~ Pre- Post- Surgery Blood
opera- opera- opera- opera- deohe, trans-
tive tive tive tive fusion
Hb% in Hb% in  9.B.C. W.3.C. during
Gm. Gm, count count operation.
=8 __ber ec.mm per c,mm T B TN
1. 10,50 10 00 5500 5100 Plating Transfused
2, 12,30 11.50 11000 10800 Plating £
3. 13.50 10 L5 17800 10400 Platlng Tranéfused-_
%, 12,30  10.80 5800 8100 @pen Transfused
e ——— ‘reduetignl
2 13,50 10,80 7000 5200 T Qste ﬁomy Trenstused ™
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Table IV continued,
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Study of Hb% level before and after other internal
fizations, osteotomya arthrodesig,'nsertion of prosthesis,

and other operations upon hio, thigh and arm of adult patients,
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Fi. 30 AYERAGEVARIATICNS CF HAEMCELoBIN LEVELS IN ¢THER OPF BATING
OTHER THAN INTRAMED:LLAR NAILING

Fig. 30: A, Level of averasc
operetions other than

B. Average level of HRY o
operations as -:.1-5-,--=
intramedullary nai

|I1__'

Wwe can
infer that the difference of T

/]

tefore and afier " other

operations, is relatively wmore than intramedullary nailing as

delineated in table III and graph (fig,28).
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RECORD OF DIURNAL VARIATION OF B.P. AND PULSE AND ALSO
DURING INTRAMIDULIARY NATLING,
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Tabtle V continued,

25, T TI0570 TS0 T BT S me
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B0 10550 Mo - T00-30~105 = Bomsp T

clere the study of variztionsof Elood pressure and pulse
rate of the patients, Th-se are maximim diurnal variations and
duaring actual intramedullary hailinz operations., The filnctuation
of B.P, and pulse during nailing are not at all contradictory points

for which nailing should bhe in akevance,
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Fléc.34.  AVERAGE VARIATIONS OF BLoop PRECSURF LEVEL DyRIyE
INTRAMEDULLARY AL INGS AND in oTHER CPERATIONS
Fig., 31. It is shows in graph the flactustion of
tlood pressure during intremedullary
nailing and in platin: s N&iling open
reduetion, ar t?.;- 1e8is, and in prosthetie
insertion ete, ﬁ'-_;".’-:«l*ﬁ;;@ var JH:;'_’__ of B, P,
i_l__' __1"': (.||-|_i':-.-"| 1_l IR Il ]]J_ll_“ -]'_' D mm J l_ |J.]d
inh others, it is 5F mp He,
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TABLEVI

RESULTS 07 FREMORAL ST7AFT FRAGTURES “/ITH

COSERVATIVE TREATLENT

de Ape Tyoa Locztion. Metiod Znoe
Ca funchian,
e 27 ionle |Hddle — Skeletal Flexion deformity.
traction
and
nloster,
2. 23 Simnle :id7le Skeletal Hostricted flerion.
traction
and
plaster.
3. 28 Simple iiddle Skeletal TBestricted
tracti-n novenant,
and
plaster,
Le 34 Simmle Lower Closed Restricted
: reduction flexion,
and
Pl ster,
5. 32 Simnle Uprer Closed Restricted
reductin flexiom,
snd
ploster.
6. 64 Simple Lower keletal 95° flexion
tract on prasent,
and
nl~ster.
7« 21 OCommi~ TUpper Tealetal Restricted
1uted traction Tlexione
and
olaster,
8. 16 “immle ‘iiddle Skeletal Rastricted
troetion flexion,
and
plaster.
9., 65 “Rimple iiiddle Skeletal Restrict=d,
troction
and
nlaster,
10. 39 Simple Lover Skaletal 15" flexion
traction pr:sent,
znd

plaster,
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rnd

plaster,

S Y
- 20% Mlexion present.

It i1s understood from the akove data that complications

have

sheft fracturesin adults. 3leven cases cf mal-union zad

got a viry good rlace in the conservative treatment o femcral ‘

onhe case

of non-union as given in Takle I are not included in the abeve.

Takle. These are the symbollce recurring interpretations pf

conservaiive treatment,

RIAOVED FULLY

P = ~ <
S gmes Type, Location Jommlicllon,  Surrery done zfter
‘O, comnlicstion
o 51 Sirnle lower fnl=mion CEtasptn or sad mnlgtino
2. 38  rfinnle Lower Ml-union “steotowy ond pl-oting
2. 23 Con- Lowear Tnfacted Clating
pleibisle
e 50 Simnle Unmer Mil-union wsteotomy nd »isting
Se 5_‘?— giEailie Tosar Mal-vaion Coteotor - ~and alating
G, 35 Simgle Lover M>l—rsion Csieoboyry and nlating
T N Tl Louer Mzl-iminn Jstentomy and nlating
3e. B5 T Dani- TLovier Infaciad Tlating
nound . < !
%, AT Sl e Iiddle In?oetad “eqUestractoy Tollowed by
nlstaer
I, 15 “imle Lower Tafzered 1-ting
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In this data, it is only shown that the
complications following skeletal traction in
collaboration with plaster of paris or with other
conservative methods, again pursued by other surgical
interventions, but, none of the patients could regain

normal knee functions,

=———— 3 SKELETAL TRACTwON FolLowEp
By PLASTER oF PARig

INTERNAL FIXATrone FeLtewep
By ExTERNAL REINFoRCEMENT

— INTRA MEDULLARY NAiL NG

UMBENCY PERIOD i ENT
METHOBS OF TREATMENT prv ADUL?F"FI-:EE

FEMORAL cHAFT FRACTURE

Fig, 32:
Comparative graph of recunbtent

period of different methods of
treatment in adults of femoral

shaft fractures,
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’ 3 By SKELETAL TRACTON Loltowep
| PLASTER OF PARIS

100}

2 INTERMAL FleATions 5

o, 1 / vpels

PERCEN TARE qa‘;_ 4 T BY ExTERmAL APPLIANCE HENTED
OF CASES - £01.4

5ot

gg: — > INTRAMEDSLLARY WAILING

26.{ r

18! 1

Fe. 33, ComPARATIVE STy

OF RETARDATten OF KN, AD
IN DIFFERENT % £ FuweTion OF Adutrs

METHODE GF TREATMENT In FEMRAL SHAET FRAcrops

Fig, 33:
Comparative study of retardation of knee
functions of adults in different methods of

treatment of femoral shaft fractures,

The recumbent period of intramedullary nailing
1s very negligitle and the occurence of knee stiffness
after intramedullary nailing is almost nil, provided no
other concomitant fractures or injuries are present,

If so, patient will have to stay 1n ted for a long time,

and early movement of the 1imt is not possitle,
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X, DISCUSSION AND CONCLUSION

DISCUSSIO?S

A -~ INTRODUCTION

From the statistical analysis of treatments .of -
femoral shaft fracture in adults, in the previous chapter,
it is proved that intramedullary nailing has got immense
command and supremacy over femoral shaft fractures, also

on deformities caused by other managements and factors,

I, Union is not the only criterion of successful
fracture treatment, but to restore the anatomical contour
of the limb and normal functions of the joint., Intramedullary
nailing is the only method by which perfect and effectual
union of the femoral shaft fracture can be achieved with
reconciliation of abtove mentioned factors, provided the
integrities are not badly disturked previously by other
raragements., The success of other methods are not commensurate

with the success of intramedullary nailing,
B ~ MATERIALS

During the last nine years, from 1961-69, eighty-
nine adults patients of femoral shaft fractures were admitted
into this hospital for trestment. Thirty-four cases out of
elghty-nine, were treated with intramedullary nailing, All
the cases were not fresh or recent, and the time of admission
into the hospital, after injury, has been charted in Tabtle I,
Rest fifty-five cases had been tried with skeletal fraction
incorpoiated with plaster or skin traction -followed by

plaster or closed reduction followed by plastering,or bty
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plating, But, here also, every patient could not nake
cenvenient. to be admitted in the hospital on the some

day. after injury,

I1..Reasons are, firstly, 211 standard 20spitals are
hichly chargzed, so all the patients could not afford the
hospital treatment, The econonic condition impelled many
petients to » less experienced hand for treatment. lost of
the cases come back with deformity, After teing disappointed
Some of the paticnts again come to the specialist din a
hospital for further treat-ent. Bu® it becomes a2 burden for

them to Lear the hospital expvenditures,

becondly, niaber of Leds in the hospital can not
neet up the derands of patients,as number of well equipped
hospitals are less,*So the-deserved patients conld not fing
tetter hospital ggeilities =t their prime lhours of necessity.
Among Tifty-five cases, only cizht cases “ot the chance tn be
admitfed in this hospitel on the same dey after ini-ry,
Due to chortage of bteds, twenty-one caseg got admission within
one weelts three cases within one to two weelks; eight cases
within two to three weelks; two cases within one to two nonthss
eizht coses in between two to three months after injary; two
cases in Letween three to-four months ard last threc within
$1X months to one year following injury. This late couing of the
patients are due to shortage of sccommodetion in the hospital,
and on account of financial condition of the patients and to
some extent due to callousness of the patient ang negligence

of the patientd relatives,
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(1ii) In Turkey, pettern of road accidents out-
numbered other types of accidents, According to our statistics
atout 80% cases were injured due to traffic accidensg, In
eighty-nine cases 83% are male patients, as they are exposed

to strenuous and-multifarious works,

(iv) Due to rush, . the patiznts, in some occasions,
are discharged earlier than scheduled time with »nroper
directions and advices. But many patients do not comply with
the doctor’s advice, as they are non co-operative patients
gnc do not turn up in time for control, It is also found
that if the post-~operative progress of treatment Eces
steadily with btenign effect many patients do not turn up
Tfor final checs up, We reguested patients of our series,
through letters to come for final chec!: up, but only 58.8%

of patients came for that,

(v) Thirty-four ceses out of eighty~-nine cases

thrived with intramedullary nailing, tabulated in t-tle II.
£11 the fractures were not recent one, In our series twelve
cases ( case Wo,k4, 5, 11, 13, 1%, 16, 17, 22, 23, 2%, 25 and
32) out of thirty-four cases came with deformity for further
treatment, {leven cases were 2ssociated with other injuries
( case io.l1, 3, 6, 7, 8, 9, 10, 19,2i,27'&7311, and eleven
cases were with recent fryctures without any other injuries

( case Wo., 2, 12, 15, 18, 20, 25, 28, 29, 30, 33 and 34 i

In Tatle VI, five ceses { case Ho. %, 8, 9, 12 and
13 ) were involved in deformities and complications, by s'eletdl

traction followed by plastering or with other conservative
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methods as mentioned,also evoked restricted knee movewments

in all the casz=s,

In Table VII,ten cases associated with complications,
again tried with other surgery t-t normal Ikmee funetions could

not be revived 4dn any cne of the cases.

In Table VI & VII, unfortunately all other cases
conld not te included as history sheets are 10t in order -

incenpletes.

(vi) It is reckoned that in our series avercge
period of staying of our patients with feworal shaft fractures,
0% related with other injury, is only 16,5 days in the
nospital after intramedullary nailing. We could discharge
the patient more ear’ier after nailing tut generally patients
are being taught how to wzlk with cruiches after the
renoval of stitches. After that patients are teing dischargec

from the hospital.

The average period of hospitalization ol tie
patient of recent fracture associsted with other injuries,
after nailing, is 18,6 days, and those of old cases with
deformity is 22 days ( according to Tatle IT ), The latier
sroup is the subjeet to operaticn in two stages. In the
first phage we have done osteotomy, Tollowed bty skeletal
trzcetion, In the second nhase, the main operation -
nanely iatramedullary nailing. The duration of traction
is atout two to three weeks, This is our regular episode
tiat primavily we epply s%eletal tracticon to the injured

limk of femoral shaft fracture. In uncompli%éted cases, the
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traction period is 1-2 weeks, The object of this
tractién, thegpreludetsjust %o over come the muscular
spasm and to bring the fractured ends in alignment

and more or less in apposition. This transitory,
precedent traction has got immense value, in performing
the intramédullary nailing. This combined method, is

another cause of successful statle osteosvnthesis

following perfect nnion in our series,

On the background of type of fracture of
the femoral shaftsdeformity of the limb and severity
of other injuries, patient passed more number of days
in the hospital before intramedullary nailing (Table II).
In many occasions patients are to wait on chance for
operation due to heavy pressure of other cases, and
the output of operations can not cover up the demand,
due to inconvenience of operation theatre, S0, in
consequence of these conditions, many occasions,
patients are to stav few more days in the hospital in

addition to pre-operative preparatory days,.
C - METHOD

The indubitakle exactitude of open method
of intramedullary nailing has led us to adopt open
method in the treatment of femoral shaft fractures,
In our series, we have performed intramedullary nailing
by open method and all the thirty-four cases have given
excellent results without any catastrophe. e are not

in favour of closed method for the following reasons:-
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(1) Hany surgeons are in favour of closed
method, just to avoid infection. But it has Leen found
that infection has got no respect even for closed me thod,
During nanoeuvre of closed method, every possibility
due to repeated effort in passing the nail through
distal fragment will injure the soft tissues,and the
ends of the fractured bone, causing much Lleeding,
Faematoma forms, this may be the nidus for infection,
Another point is that repeated trial bty different size
of nails may call for infection. Bxact stable
osteosynthesis is better in open method, this exact

osteosynthesis 21so has reduced the chance of infection.

(i1) The closed method is a blind method, the
surety of success hangs in the balsnce of uncertainty,
The intrusion of nail through distal fragment is quite
@ifficult and more it is dangerous, the nail may fail
to enter into the medullary canal, this mishap may even
count for life of the patient, by rupturing the
popliteal artery, This failing, sometime may injure

the seiatic nerve,

(111) Closed mcthod always consumes much time,
More consumption of time in operation and repeated trial
for reduction may cast the patient into deepshock.
Reaming in closed method is another fatal approach
and very cumbersome. In this method, surgeons require
much dexterity, still, surgeons depend on x-ray or
imege amplifier for the perfection of the operation.

This is a painstaking procedure and this additicnal help
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may call for radiant dermetitis of the patient, and
also may encumber the operation by infection as every
ltime the x-ray wmachine is coming in close contact

with the patient,

(iv) In closed method, there is every
possikbilitv of interposinz of soft tissues causing
non or delayed union, Repeated efforts in closed
method for alignment and reduction produced too much
trauma at the fracture site, may cause non or delayed

union,

(v) ZIncidence of fat embolism had has more
in closed method but it is reduced from the epoch

of open method,

(vi) Perfect reposition of fracture does
not implicate artiecular surfaces of +the joint. This
1s very important in case of weight bearing joint.

If this requisite condition is not fulfilled, osteo-
arthritis is inevitelble in future, It can be asserted
that no method is equal to open wmethod in zccurate

reduction,

(vii) Closed method is neither suitatle for
2ll types of shaft fractures of femur nor for non-
bnion, delayed and mal-union of fractures, On the other
hand open method is the only compatible method for
those atove mentioned fracture protlems.

(viii) Intramedullary nailing in open method
1s done under the direct vision of the surgeon and he

can proceed in every step of the operation in proper
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perspective, Time consumption is nore predictable and
okviously less time consuming without any detrimental
¢ffeet to the patient, Additional help of x-ray is not
necessary during operation, but, necessary for the closed
one at the very outset, That is another way to avoid |
infection and radiant effect to the patient, Onen method
causcs less tissue damdge, It is c¢asler, precise, less
hezardous, effectnal, with less effort and meninulation.
The consecutions of open meéthod are uneventf-l and VETY

satisfactory,
D - TYrm OF NATL

The question elso stands which type of n=2il
1s to be used in fenoral shaft fracture and why ? In
solid type, the best one is Hansen oireet dizuond shaped
hail, Previously, we used dizmond shaped nail, but it
cold not bring forth convineing results as clover leaf
nail does, so0 sinec 1968 we are using Liintscher's clover

leaf nail,

(1i1) The diamond shaped nail is compact and
heavy., During stress and strain this nail bends easily,
The compactness, heaviness and shape of the nail have

depreciated its gualities,

(i11) By the dint of itg skape, it enters into
the canal ty cutting its own channel, The shape of the
nzil does not allow the nail to fit snuglv in the
medullary canal and there 1s less contact with the tone.
As the cross section of the nail dees not coineide with

the femur, so the force will ke exertgd more aggresively
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at the fracture site, resulting bending or treaking

of the nail,

(iv} Duc to heaviness 2nd less contact with
the bone, and not being snugly fitted, sometime this
neil migrates to tihe unes joint, destroying the

integrity of the joiat,

(v) Yhe protruding upper end of the dismond
shaped nail is & pointed screw-nzil, Poinied and sharp
cdgcs irritate vigorously the surrounding soft tissues,
resulting adventitious bursa, more ot the end of this
neil, Sometime this bursa may be celecified. In our
series, we heve faced this sort of ossified cap in one

case (Fig., 3%) of nailing with diamond shaned nail,

Fig, 34, It is showing an ogsified
cap at the protruding end
of a diemond shaped nail,
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(vi) To the contréry, Kuntscher's hollow nail,
remarkably the clover leaf nail is the most suitabtle nail
for intramedullary nailing of femoral shaft fracture,

The reasson is that clover leaf is stronger, compressitle,
resilient and also the shape 1is advantegeous to nailing,
Due to its configuration, it comes in contact more with

the Yone, inside the nedullary canal,

(vii) The configuration, compressitility and
the resilicnce of the elover leaf nail help the nail to
be adapted in - betterway to the irregularities of the
cortex and evenly throughout the canal, Due to akbove
compliments the clover leaf nail is most suitoble for
insertion along the normal enteriorly curved femur, This
nail will not rotate d'ring insertion, btut will be’set
snugly in the canal, and it is also steble against

rotetory strain after insertion,

(viii) Another striking point is that, by
virtue of its configuration, resilience, and well congi -
dence of cross section with that of cenal, it can resist
stress and strain, 50, the percentage of tending of

clover leaf nsil is the least than other nails,

(ix) Stable osteosynthesis of femoral shaft
fracture with wide medullary canal, mostly in non-union
cases, can only te achieved by stacking two clover leaf
neils in the canal. Only clover leaf nail possesses this
accommodative quality, This is another point op supremacy

of clover leaf nail over the solid type nail,
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This is also o matter of discussion whe ther
intramedullary nailing has get cny effect upon raeirozlobin
content of %the blood or not ? It generally ccmesg in o
nind thot neiling mavy tarnish the HbB% of the patient
as the bone morrow of the femur is disturbed, For the

ucidity of the proi:lem, it has teen carefully studied

{ Table IIT ) upon the operated patients, and the
conclusion is that intremedullary nailing has got no
appreciable consequence on Fbi of the petients, iloreover,
in our series okout 554 eoses needed Llood transtusion
during nailing, Apperently, &ll the cases of intromedullary

nailing do not require bleod troasfusion,

(11) From the data ( Yakle IV ), it is seen
that haenoglobin percentage fluctuates more (Fig.30) in
other operations of femar and hip, In these misce llancous
operations 58% of cascs demanded for blood transfusion.
Tt is also observed that in few operations, blood trans-
fusion is the part and porcel of the operaticol 2s a
routine phenomenon,

F = IFFICT OF L. TRAMEDULLARY DATLING O B.P. AND
PULS 3 RATSE

It is also rennrked That the fall of blood
pressure during intramedullary hailing is gquite kigh,
But we heve studied the tlood pressure variztions during
nailing on our patients and it is recorded ( Tokhle V )
thot averrpge compensatory foll of blood pressure is only

20 mm. Hg, This ean also be brought forward from the
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data that during osteotomy, internal fixation of the
femur and in hip prosthesis insertion, average fall of
btlood pressure is 36 mm, Hg, more than that of intra-

wedullary nailing (Fig, 31 ),

From the data ( Takle V ), it can also be
mentioned that avercge fall of pulse rate is 10 keots
in intramedullary nailing., In other operations as

mentioned ckove it is 16 beats,
G - ROIE OQF SHOCK IN INTRAMEDULLARY NAILING

Many surgeons relsed hus and cry in apprehension
of shock of the patients in intramedullary nailing of the
femoral shaft fracture. So, they are not in favour of
nailing of the femoral shaft fracture. But, shock has
got no predilection for intramedullary neiling only. Any
patient may be subjected to shock in any operation, if the
operation is time consuming, and if there is profuse
haemorrhage. But, virtually, intremedullary nailing is

less time consuming, and haemorrhage is not appreciable,

(11) In other operations of the thigh, in
osteotomy, internal fixations of the thigh and in pros-
thesis insertion of the hip, patients are in more vulner-
able position due to time consumption or haemmorhage,
and wey be involved in shock, But in this scientific age,
medical seience is highly sdvanced, including anes-
thesivlogy and Lluod transfuslon; so shock has got 1little
place in operations. If shock ensugs, it can bte emsily

combated. In our series, none of the patient died of
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shock nor had gone under shock during intraomecdullery

nailing,
H - INCIDETCE OF FAT EMBOLISM IN INTRAMEDULLARY NTLIHG

Fat embolism is one of the rarest complications
of intranedullary nailing of femoral shaft froeture, It
wag a penic to the surseons in intramedullary neailing,
But it is very difficult to cdecide whether fat entolism
is due to neiling or duc to fracture, as only fracture

1s not exenpted from the ocecurence of fat embolism,

(11) THowever, it has been deduced that solid
round shaped or diamond shoped noils are more vulnerabtle
to this complicrtion. YNot only the nail, tut the closed
nethod is also partially responsitle, Becouse of the
feet, that due to compzetness of the neil the intramedullary
pressure can not find any woy to €scipe, so the pressure
inside the ecanal shoots up and up, At the some time the
bone marrow can not flow through the nail, So, 1t 1is
impriscned in thet inaispicious high pressure, This
entangled fnt of bone marrow gy escape through vessels
os euwbolus, causing cotastrophe to the patient, The exact

mechanism of fot epbolism in this respect is still uhknown,

(i1i) The incidence of fat enbolisn has cone
down to the bose line with the advent of Llintscher's
hollow nail. The npil is hollow, so the pressure can te
released #nd bone morrow will escope from bressure, The
nelil will act z2s =2 safety valve to release the intra-

medullary pressure. Open nethod technique also rcts as
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an edditional sofety velve in this connection, 9o, there
1s least chance of fat embolism. None of our patients
was 2 victim of fet embolism,
I - EFFECTS OF INTRAMEDULLARY MAILING AND OTEER

METHODS ON XXNEE FUECTIONS

Knee stiffness is another traditional compli-

cotion in adults following femoral sheft fracture, But
cpparently, development of restricted nmovement of Ithee
denends upon the method of treatnent. It is shown in
Tatle II, Takle VI & VII. Knee stiffness ip adults
following fracture, duc to prolonged immobilizotion of
the limk, co1ld not te corrected fully 211 the time, even
2fter physiotherapy trentment, Becouse of the fact, extra-
articuler and intra-zrticular adhesion play imnortent
roles in ultimote return of functions of the joint, Once,
intra-articular 2dhesion is established, it is very
difficult to irradicate completely, so the difficult

to regain full renge of movement of the %nee joint,

(i1) In immobilized knee joint of adults, the
articuler cartllege can not get nourishment properly,
During movements of tre joint, there will te ciange of
hydrostatic pressyre inside joint space due to alternate
coupression and relaxation of the Joint articuler surfaces
and thus facilitates the nourshing fluid to enter into
the articular cartilage, Due to immobilization, articular
cartiloge can not have its requisite nourishment, The
earticular cartilage becomes sick, and gradually gets

atrophy, inviting the fibrous tissues to ke acecunulated,
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Once fibrous tissues, the intruders.come, it is very
difficult to eliminate them, cousing stiffness of the
knee joint. So, the joint coen not exhibit its normol
functions. This stiffness is 2lso exoggercted by the
extra-erticular adhesion. But, extra-articular achesion

is wvinciktle,

(1ii) On the other hsnd, in children, ipnobi-
lization can not affect the joint so much, Becocuse
articular cartilages of children ore getting nourishnent
by two routes, and et the some time the rate of imbikition
of fluid into the articular certilage is gocod, One route
i1s through the joint space ond a2nother one through
subchondral hore, do during immobilization, if the
supply through joint snrace is cut off, the nourishment
of the cartilage is not hampered., It gets supply through
subchondral route, so the articulr cartilage does not
suffer so mich,When the externsl support for immobilization
1s token off, graduslly children regain full length

of movcments of the knee joint,

(iv) This is one of the crucicl points for
which the treatment of femoral shaft fracture in adults,
with conservative method ond internal fixation where
prolonged immobilization ere needed, are not st all
cndtctle ©11 advisatle, Vhereas, early movement of the

Inee joint after intramedvllary nailing promotes full

range of movement of the joint.

(v} In our series, results of intramedullary

nailing are peerless, It is closely observed that recent
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the fracture, not associated with any other injuries,
tinique 1s the result preserving the normal 'nee functions,
It is also observed that, 1f the type of concomitant
injury does not compel the patient to stay in bed for

a long time and if the patient con move the nailed lower
limb eerlier sctivelv, in those cases also, normsl

thee functions will te established,

Eleven cases recent and without any other
injuries were intervened by intramedullary nailing and
the culmincotion of success has been achicved Ly this

treatment,

Other eleven ceses vere releted with other
fractures and injuries, the union of fractures of 21l
thz cases following neiling =re preiseworthy, but only
four cases subjugated the stiffness of the %nee joints,
Other cases could not, because, dus to other injuriecs
or fractures. Patients passed prolonged period in
recumbeney, that affected the normal knee funetion as

early novement of the limt wes not possible,

Rest were old complicated cases and all the
cases had restricted knee movements. Consummation of length
of the limkt could not be achieved in two cases, In one
case, shortening was too much, eight centimetres: in
other one it was four centimetres, but the latter one
was so badly mal-united case following compound comminuted
fracture that in 2ny way full length could not ke achieved,

Only in two cases, knee joints regained normal functions,
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other cases had indelitle restricted movements - beyond

threshold level,
SUMMARY

In our series, thirty-four cases of femoral
shaft fracture have been treated with intramedullary
nailing, and union of the fracture is concerned, it is

un=-paraligled in all the cases,

(1i) Tt is also deduced that recent closed
fracture, not entangled with any other injuries, has
displayed splendid end results by intramedullary nailing

with the preservation of normal knee functions,

(iii) If additional injury of the Lody does
‘not stand on the way of knee movement and if the patient
can move the limb earlier after intramedullary nailing,

then, stiffness has got no place,

(iv) Intramedullary nailing has rendered
excellent service to complicated cases of mal-union znd
non-union, All these deformities do not yield so easiiy
to any other method, In our series, 16.6% cases with
deformity regained normal knee functions after nailing.
But once the integrity of an adult knee is disturbed,
the result of restoration of normal knee function, in

most of the cases will be disappointing,

(v) Open method has got tremendous advantages,
and we have not faced any difficulty in our series with

this method. Over and above, end results of union are
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excellent, It is also experienced that Kiintscher's
clover leaf nail is the best one for intramedullary
nailing of femoral shaft fracture, and evidently
osteosynthesis will be stable, and initiates early
callus formation, so patient can epply weight tearing

carlier,

(vi) It is studied, in our series, that
intramedullary nailing has got no such significant
prejudicial effect upon H:% . It is discussed in the
light of our observation that during intremedullary
nailing, the average fall of klood pressure also,

is not at all remarkable,
CONCLUSION

Femur is the weizht tearing bone, so to treat
the fracture of the femoral shoft in adults, perfectly,
1s not an easy task., Problems of this fracture can not
te solved so easily by conservative method, rather it
entangles complications.Bven internal fixations except
intramedullary nailing are not congeﬁialto femoral shaft

fracture, because of so many drawbacks,

Considering all the merits and demerits of the
methods of treatment, it is concluded, and the infallitle
truism is that, intramedullary nailing is the treatment

of choice of femoral shaft fractures in adults,
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