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Yutroduotion :

Search for devices, materials and techniques to repair bone tissue has been ever provo-
cative often discouraging and never without any controversy. There are so many methods emp-
loyed from time to time to deal with the situation. The use of so many methods itself indica-
tes that none is absolute. On one hand we prefer rigid internal fixation while on the other hand
we use functional bracing. But the optimal method of fracture treatment is still controversial
despite rapid advances made in the ficld of Orthopaedic Surgery. But despite all controversies,
the common aim of all methods has been the restoration, as quickly as possible,to as near

as can be, an individual’s function.

Ever faster today life has changed the way of living and thinking. There are hardly any
who can afford confinement to bed for any long duration and hence early mobilisation and carly
rehabilitation is the demand of time. But we are incapacitated to apply many advantageous met-
hods due to lack of skill, experience and facilities. Although in our set-up the conventional
methods are more feasible and advisable toe, we must endeavour to cultivate our skill and

cxperiences to get advantages of the recent advances according to our circumstances.

Recent Methods of Fracture Management:
In choosing a method the following should be considered as goalsi-
{a) Secure ualon

{b) Restoration of normal function.
(c) Accomplishment of both as rapidly as possible.

Orthopaedic Surgeon, H. M. G. Health Services, Nepal,



The fuactional results are usually proport:onate to the excellence of reconstitution 01‘%

the bone after fracture healing but arc s:gmf‘lcantly influenced by the status of the surroundingig
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soft tissues. Joint stiffness or contracture, poor muscle tone and strength, poor soft tlssu¥
flexibility, altered or impaired ncuro—circulatory status, and osteoporosis have been col]ccuvclyg

referred to as “Fracture-Disease’” and may occur—aftcr cither open or closed convcntiona[ ‘

treatment method and play an important part in determining the final results.

Closed Methods: ref, 11, 12, 13, 15, 17

Attitudes regarding the treatment of fractures by closed methods have changed during :

{
|
the past few decades and important advances have been made in this field particularly ambula-1
tory cast bracing methods applicable to fractures of the lower extremity. Recently emphasis hasj
changed from rest and prolonged immobilisation to active mobilisation with return to normali
function as early as possible. It is erronecous to belicve that encasing a limb in plaster casti]
will effectively immobilise a fractured boné. To believe that the joints above and below thc;
fracture must be iocluded 1n the plaster cast is also misguided. Hampering movement at joints—‘r
may facilitate movements at adjacent fractures as it is well shown when a fracture occurs in%
a long bone with an adjoining ankylosed joint. If a plaster cast must include one or more"
pearby joints in order to gain any sort of purchase this is not to say that it promotes . immobi-ji

lity at the fracture. These statements arc well supported by various workers.

- Funotional Braciog:- ref, 11, 21, 13,

One of the newer concepts in the treatment of fractures, particularly of the lower extre- 5

mity, concerns the use of functional bracing beginning with the observation of Ernst Dehne in i}

the early 1960's later popularised by Vert Mooney, Sarmiente and others. The gradual develop-
ment of -the concept of ambulatory care of lower extremity fractures has progressed to the ]
point where it is now a universally accepted and approved method of treatment. l

Functional braces arc used basically to promote early motion in the joints and pre- ]
vent stiffness, Hinged cast bracesare commonly applied at the knee, hip, elbow, wrist andi

ankle. Other kind of leather or plastic braces allow desired movement at the adjoining.

joints but maintain stability at the fracture site. In cases of femur and tibia, the purpose of |

functional bracing is not only to maintain motion at the knece but also to allow carly ambu-
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ation with partial weight bearing on the fracture itself,

The basic concept of the functional bracing is that immobilisation is unphysiologic
while mobilisation is always physiologic. Notonly is the healing of the fracture promoted by
the added stimulus of pressure to the fracture site but also the ability to mobilise improves
circulation to the part by the massaging effect of muscles on the incorporated vessels. Motion
also results in the mobilisation of cedema fluid that otherwise would be allowed to collect in
the capsules and ligamentous structures of the joints, resulting in temporary or perhaps per-
manent loss of function. The functional brace, then, offers the physiologic solution to many
of the problems related to long continuous immobilisation, either in traction or in plaster,
Clinical results of functional bracing by various workers (Sarmiente, 1972) have been shown
to be good in more than 70 percent cases. At the same time conventional closed methods

yiclded only 50-60 percent satisfactory results as noted by others. (Williams ct at, 1970,
Skirving et al, 1977.).

The closed methods have a lot of place in our circumstances because they are cheap,
casy to handle and require less skill and cXperienéc. These methods are most suited to our
rural set-up becavse other methods require better understanding and cooperation of the pati-
eats.- Conventional close method is stiil popular in our hospitals because the nature of the
patient and limitations of the orthopaedist feave no place for recent methods. It becormes vcry-
difficult for our patients either to stay in hospitals for a long period or to come for frequent
follow-up. In such circumstances it becomes difficuit to carry on supervision if recent method
like functional bracing is applied. But it does not mean that we do not have aany place for it
Functional bracing has got very good future in our hospitals, asit is relatively cheaper and
simpler but it requires a lot of skill and experiences. So it should be applied only after pro-
perly understanding the details of it, otherwise severe déformity and disability can be pro-
duced. Therefore. at places where we can develop our skill and facilities, we can improve our
conventional methods by functional bracing wherever and whenever indicated,

Eleotrioal Stimulations— ref. 3 4,6.

Although clectricity was first applied to a {racture over a century ago, the evidence for
Its rational use is much more recent. Two methods have been used. One relies entirely on
external apparatus that acts by induction of an clectromagnetic field, the other reguires that
electrodes be implanted subcutancously in the fracture field and attached to an external or

implanted source of current. The cathode coil crosses the fracture arca whereas the anode
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]
terminal is embedded away from the bone in the soft tissue. Although both methods have
been shown to be followed by bony union of unhealed difficult fractures, the process is ofte;f";
protracted and uncertain, It seems likely that these methods will be used extensively when.i
repeated attempts by conventional methods of achieving bony union have failed. Mapy
workers have reported success in many difficult non—unions and stressed its use on risk- benei_-

fit grounds over the conventional use of bone grafling. )

Therefore, the use of low strength current to induce osteogenesis is cheaper, simpler]
]

and mostly non-invasive or semi-invasive in nature. Clinical trials using electricity in
various forms in the treatment of nonunions, congenital pseudoarthrosis and delayed unionfl

bezan in the early 1970's. Constant direct current, pulsed cuirent, and clfcctro—magmetically.]‘I

LY

induced current have all been used clinically to heal bone defects with varying degree of success,

“

Preliminary reports of Bassett, et al (1977) indicated healing in more than 70 percent ca.scs.§
Brighton et al (1977) reported healing in 68.4 percent case. Although, which form of ctcctri-i

city is most efficient in stimulating oteogenesis is still unknown, the *‘Piczo-Electric’ effect

of bone had been well established. Thus, while several investigators bave conclusivcly:%
demonsirated that clectricity in its various forms does indesd stimulate osteogenesis, only

time aod further close scientific investigations will determine which technique of applying

TR

electricity is most efficient and effective in promoting ostcogenesis and thus is most practical

for clinical use.

e e

Open Methods:- ref. 14, 16, 17

Y

Great advance in the management of fractures relate to open methods of treatment.

)

Improved results of fractures treated by open reduction and internal firation have followed

et

the use of —

e

~ improved medullary devices ;
~ improved image intensifier television fluoroscopy to expedite medullary fixation without‘

- improved implant designs and fixation techniques developed by the ASIF Group in Swit-

opening the fracture site. and 1

rerland.
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Coincident with these advances have deen a better understanding of the biomechanica

stresses and forces that act on the musculo-skeletal system and on internal and external fixati:
on appliances, a better understanding of the biologic properties and patterns of fracture healiag,

Yo
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and a better nnderstanding of blood supply of the bones.

Modern traumatology has many mecthods for joining and fastening the bones divided
due to injury or artificially by a surgeon. Since many years open osteo-synthesis employing
metallic implants was widely developed along with conservative methods, There are many fimi,
iations and disadvantages if we use metals as fixation devices zither intra-soscous or extra-osseous
Despite rapid advances in the metallurgical fields many unphysiological effects are scen and

hence they have to be removed by a similar sccond operation.

All those factors stimulated the development of new operative methods like the use of
compression osteo-synthesis and fixation with bone grafts which is capable of resorbing,
Research is now conducted with the use of resorbing metal alloys for fixation. Among the new
methads of chemical osteosynthesis is gluing bones together by use of physically, chemically and
biologically inert substance e. g. cyacrine. The bonded union is sufficiently strong and heace
e,;;tcrnal immobilisation can be omitted. Later on as the normal bone healing proceeds the
gluing material is replaced gradually and in this way strength of bony union remains unaltered

through the course of healing.

Compresion osteo-synthesis:~ ref. 1, 2, 5, 7, 14

Advantages of Compression Fixation:-

a) Compression increases the rigidity of fracture stabilisation by impacting the bone ends.
b} The space between the fragments that must be bribged by new bone is narrowed.

¢} The developing blood supply is protected by rigid-fixation.

d) Early, active and painless movements of the injured limb is possible.

¢) The chances of fracture disease are minimised.

f) Early rehabilitation of the patient to the gainful life.

g} External splintage can be omitted if fixation is rigid.

Clinical results of compression fixation have been shown to be exccllent or good in
more than 30 pzrcent cases by various workers (Anderson et al, 1975 Batten 1969, Elerud
et al, 1972)

In the past decade, the universal propagation of the knowledge and experience gained
by A- O group from Switzerland has caused a miuor revolution in the traditional ways of
treating fractures.
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Rigid internal fixation following accurate reduction has wide sﬁrcad acceptance. What
has, perhaps regretably, Icss.wide appreciation arc the aims and objectives of A. O, and their §
techniques. This group has frequently stressed that- knowledge of the indications and the &
technique are all important. They do not pretend that the day of plaster therapy s ow:r.:'s
Onc of the most important precepts of the A. O. methed is the prevention of joint stifiness
around the fracture site and early mobilisation with rigid internal fixation is the basis for

this.

If open treatment is selected and internal fixation is not sufficiently rigid to parmit 5.
carty return of function, then most of the advantages of the open method has been lost §
while all the potential disavantages remain. While rigidity of fixation should be the goal, no , :

internal fixation will substitute for solid bone and allow unrestricted activity, a metallic :

implant can fatigue, break, bend or pull out when subjected to such forces. Union usually

oceurs prior to fixation loss or implant failure when patient, fracture, implant and technique Jif

are properly matched. Sometimes a compromise has to be made between mobilisation and
immobilisation when rigid internal fixation is not obtained. While great progress has been

made in the open treatment jof fractures, many unsolved problems still persist,

Rigid fixation has preduced questions concerning the quality of union that develops

when normal stresses have been removed by the fixation appliance.

Ultra Sonic Bone Boading:- 10.

The mechanism of bonding consists in that sonotrede conveys the ultrasonic vibration
to the site of bone joining. The operating part of the senotrode terminates in a bonding spade
of the needed dimension. On reaching the site of bene division the ultrasonic vibrations act
on the collagen of the pretein ratrix of the bore tissue. As a result the collagen stroma is
bonded providing for esteo-synthesis. Liquid plastic material called “cyacrine” has been

used for the bonding. The ultrasonic effect accelerates polymerisation of cyacrine by several

tens of times compared to the routine procedure withoul ultrasound. If gluing of bones’
with cyacrine produces adhesion, exposure of cvarine to ultrasond makes it penetrate the -

bone tissue, and diffuse in it for a distance of 40-150 microns, depending on the operating

conditiors and thus molecular bonding results. As the result of the physico-mechanical action
of the ultrasound at the site of fracture the temp is raised to 50-70 degree in 3-4 scconds. The
interaction of the factors discussed determines the process of ultrasonic bone bonding like
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- cold motal welding that is well known in technolegy. The security of the bonded bone
in

union is sufficiently high and ranges from 320-580 kgfem?.

The clinical experieace amounts to over 550 cperations in which ultrasonic bone
poding Were used. A short-lived local action of ultrasound in the parameteres mentioned did
ot induce any pathological changes locally or systematically in the patients. They did not
cncounter any local complications and the wound healed and bone tissue regencrated in nof-

mal time without any disturbances_in the classical phases of restoration.

Externie] Fixaticn Devices:— 14

In recent years modificaiion of earlier devices and the introduction of newsr devices
nave revived enthusiasm for external fixation in some types of fracturcs. While external
fixation devices could be used for any fracture, perhaps their greatest indication is in the
management of severe open fractures especially of the tibia with market soft tissue damage
and skin loss, In such fractures infection, instability, malalignment and soft tissue cormplic-
tion with skin necrosis and decp infection are common. There are many successful results of
this technique. With help of pins and fraine fracture is rigidly secured and wound is mana-
ged easily. Double frame external fixation device and pins incorporated in plaster with

a dressing window are commonly preferred.

Summary and Conolusions: _

There is no class of injuries which a practitioner approaches with more doubt and
misgiving than tie fractures. Because it demands a greater amount of ready knowledge, self
reliance, and consummate skill. But despitc the most assiduous attention and the best
directed efforts, the patient is likely to be lame and deformed for life. Thercfore, one must
attempt to outline the indications and rccommend the nicthods of treatment according to
his skill, experience and prevailing facilitles, since, most fractures may be reduced by closed
methods, open reduction as arule should not be considered unless a better result can be
expected. Indiscriminate open reduction and internal fixation of fractures may violate many
physiologic principles of healing, and its over enthusiastic use reflects discredit upon the
method, Before attempting a complicated open reduction and internal fization self assess-
ment by the surgeon is necessary in regard to his training, his familiarity witk the proposed
procedure and his surgical ability. Not all surgeoas are equally endowed with technmical
skills and nowhere are these skills more critical than in the open treatment of fractures in
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the severely injured patient. The surgeon must know well the institution in which he ‘.:T
operating. The environment in the operating suite should be superior, the personnel shou]j
be familiar with the technigue and a full set of the proper instrument and inplants should
available. In addition, a patient who is fully informed of the rewards and tisks of the Opc
msthod and who is willing to cooperate in rehabilitation following surgery can be the dctcrj
mining factor in the success of the method. If a patientis not dependable or coopcraliv&
“closed method of treatment may be the wiser course. Never the less speed of recovery andr
related economic consideration should not be the dominant consideration when contemplslf
ting methods of fracture treatment. To do so increases the risk of complication of
catastrophe.

i

These days emphasis has changed from rest and prolonged immobilisation to active mObllp
sation with return to normal function as early as possible. 1f open treatment is selected and'

internal fixation is not sufficiently rigid to permit early return of function. then most of th

advantages of the open method have been lost while all of the potential disadvangates

I.ﬂa_.— e \om

remain. Qther surgeons while appreciating this principal of mobilisation looked to ot.hct

closed methods in particular fracture and casi bracing.

Early ambulation of the patients with a fracture with marked soft tissus loss suppo:,

rted esternally by multiple pins and frames bscame widely accepted method during recent)
years, {
While great progress has been made in the management of fracturcs, many unsolvcd!f
problems still persist. Each method has its own merits and demerits. Hence the optimal
method remains controversial due to prevailing local circumstances. Internal fixation app\iﬁ
ances of varying stiffens, resorbing implants, piezo-electric effects on bone and bone bonding .
probably assume greater significance and importance in the management of fractures in thej
future. .
Bibliography:~
1) Anderson et al : Compression plate Fixation and the effect of Different Types of Intcrnal
Fixation on Fracture Healing. J. Rone and Joint surg. 4'7—A, 191-208, Jan 1965. 7

2) Anderson etal : Compression Fixation in Acute Diaplyseal Fractures of the Radius and
Ulna, J. Bone and joint surg 57-A, 287-7 Apr, 1975.

28



3)

4)

5)
6)
7N
8)

9
10)

115
12)
13)

14)
15

16)

17)

Bassett et al : Augmentation of Bone Repair By Electre-magnatic Field. Science, 184-

575, 1974,
Bassett et al : A Non-operative salvage of surgically resistant pseodoarthrosis and Non-

unions by pulsating Electro-magaetic Fisld: A priliminary rcport. Clin. orthop. 124,128,
1977. '

Batten, R.L.: The place of Compression Technique in the Management of Long Bones
fractutes in an indunstrial city. J, Bone and Joint surg 51-B, 177 Feb, 1969,

Brighton et al: Treatment of Non-union with constant direct current. Clin. orthop. 124
106, 15717,

Muller, M.D, et al: Technique of Internal Fixation of Fractures. Springer—Verlag,
New York 1965,

Olerud et al : Tibial Fractures treated by A.Q- Compression osteosynthesis. Experience
from a Five year Material-Acta. orthop. Scand. Suppl. 148, 1972,

Patric England: Recent Advances in surgery. Churchil-Livingstone, London 1580.

Polykov, V. et al: Ultra sonic Bending of Bone and cutting of Liviag Biological Tissues.
Mrs. publisher, Moscow 1974,

Sarmiente, A. et al: Functional Brasing of tibial and femoral shaft fractures. Clin,
osthop 82, 2, 13, 1972. _

Sarmiente, A ct al: Forearm Fractures. Early Functional Brasing. J. Bone and Joint surg.
57-A, 297-304, Apr., 1975. ‘
Sarmiente, A. ot al: Functional Brasing of fractures of shaft of the 'humcrus, J. Bone
and Joint surg. 59-A 596-601, July 1977

Sisk, D; Campbeil's operative orthopedics. Mosby, London, Sixth-Edition 508-713,1989.
Skin;ing. A.P. ¢t al: Consesvative Treatment of Fractures of Tibia J. Bone and Jont surg.
59-B, 256, 1977.

Matson-Jones: Fracturcs and Jont Injuries. Churehil Livingtone. Londen 1976,

-

Willians, 8. et al: Comparison of the treatment of operative and Non operative Treat-
ment of Dinplyseal Fractures of Femus. J. Bone and Joint. Surg. 52-A, 813, 1970.

29



