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INTRODUCTION



™he incidence of frastures of tidia is common in
osttle, Of the frastures of leng Sones in eattle, 1%
i sssessed that 188 will bs $idial fracture,

™he uwsual method of redustion of fructure and
retention by means of plaster-of-paxis bandege, has
1imited velus in the immodilisstion of tidla, This is
osuse the stifle joint cammet be imcluded in the
plaster cast, Vhen the mimsl stwmds up, the plastier
east usually slips dowm,

Modified Thomes Splint méd pimming techmiques
have been advocated, In this comnection, it has to W
remsnbered that cattle are met geod subjects for anms~
thesis, samnot be kept in slings like horses and develop
decubitus uleers when retained in recumbeney for few
days, Frequent attempts of getting up vwill disturd the
alignment of the fragmemis, often resulting in non-union
or faulty uui.
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The present study is undertnken with the object
of exploring the effeot of immobilisetion in the trect-
ment of fracture of tibia in onlvee using pl:ueter-of-
puris comptation zlone and intramedullcry pinning rein-
forced by pluster cast and their radiogrephic evalustion
on the progress of heeling of frasture,



REVIEW OF LITERATURE



REVIBW OF LITERATULE

The techniocue of internal fixation of fractures
in large enimsls, was reported by Kendrick (1951), He
iamobilised the fractures using four half pins end

plastexr of paris coaptation,

Kirk (1952) hed mentioned the adventages of
pinning over plaster cast and deseribed various kinds
of pinning end metallic bone plating techniouee in small
and large animalse,

Vincent (1952) desoribed the teohnique of intru-
medullery pinning for the repair of tibial frastures
in dogs,

Heichel (1956) adopted tramsfix:tion with Stein-
mann pin along with a light plaster of peris cast in
fractures of long bones in horses =nd eattle snd hed
recorded good resulte in 57 out of 64 cases,

A method of frooture fixation ueing the Mondy nail
wes descrived by Gernmer (1358) where the nail was inserted
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into the msrrov ocavity through an {ncision at the
fruoture site md transfixed at various levels by

0rovs,

Jonus and Jones (1958) reviewing 14 oeses of
fraoture repair of long bones using Jonee splint haed
stated that it was not only simple, but a2lso effective
in immobilising 4ifficult comminuted fractures,

Lawson (1958) used Rush pine for the trestment
of frectures in doge znd cate and found this partiou-
larly useful in fraoctures close to joints espeoially
vhen only small segments of bone were to be fixed,

Lundvall (1960) reviewed the methods of trestment
adopted in 151 fructures of long bones, Intrsmedullary
pinning =nd staindess steel plates were :dopted only
in a limited number of cases, According to him osteo-
myelitis was common after the insertion of intrazmedu-
llary pin even with the most rigid aseptic teochniquee
and it vas difficult to avoid the insertion of the pin
into the joint ospsule, |
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Ray 9% gl. (1964) stated that inzdequate immobi-
lisation interfered with hesling., In highly vascular
sregs, fracture he:=ling wag noticed even vwith minimum

immobilisation,

As one of tie methode for treating frocture in
dogs, Anderson (1965) adopted Kuntscher nail of appro-
priste diameter to fill the medullary oceanal, When nail
remained tight, there was direct bone formation in the
fibroblastic stroma of the organising fracture haematoms,
The smell amount of eartilage that was present, vas
tr:nseformed into bone, by enchondrsl ossification, but
most of the nev bone was formed direotly without gcing
through the cartileginous stage, In the freootur s treated
without fixation, there weas marked over-riding ond
sngulation of the fragments,

Kusntscher (1965) desoribing the surgicel techmiquese
for intramedullary pinning recomnended the followvings

1) nailing must be performed blind under roentgenographio
control without direct exposure of the fr-oture site,
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and 2) the nail must be strong enough to resist the
stress oczused by musoculer sontraction, joint movement
and weight-bearing.

Fellenbsum and Jonas (1968) repaired bilateral
fractures of the redius end ulna in a Germen Shephered
dog using Jonas splints for reduction of radius and
modified Thowas' splints, for additional supoort,

Mohanty gt al. (1970) studied repair of fraoture
of bovino radius, femur and $ibis in experinentis) es
well a# in clinical cases, They found that intramedu~
llery pinning gave better results {han bone plating and
modifled Thomas' splints in oases of frworsl frsotures,
Thomas® splint was vstter than other methods in cases
of frootures of tibiu, They observed thet tibial
fractures were somson ot the distel third end healing
wvas ususlly elow, They had stated thet infectior during
end after pinning was an important complicstion,

Bingh gt al. (1971) recoamended the use of suto-
genous cancellcus strips of bone to bridge the gep and
to maintain the natursl length of the fractured bone,
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0111 =and Tysagi (1972) found co-aptation to be the
eimplest and the safeet techmique for tibial frectures,
but slight rotation was observed after healing,

Experimental correction of tibiel and metatarsal
fractures wes attempted by tremsfixetion and bone plating
in 20 buffalo colves by Tyagi amd Gill (1972). Trems-
fixztion was found to be useful in the treatment of
oblique fractures of the tibie in heavy =nimals vhile
bone plating was satisfactory in transverse fractures,

Verschooten @t gl. (1972) deseribed repair of 18
cases of tibisl fractures in cattle, In trensverse
fractures of tibia trensfixation by means of Steinmenn
pins and an external methylmethacrylate bridge was mostly
indicated, Spirzl fraetures in the length of the tibia
could be treated by oirolage and plaster of paris bandsge,
or by combination of sorewing and transfixation, In
general they found that perfect reduction and rigid
immobilisation of the bone fragments were seldom achieved,
A periosteal bone bridge united the frastured bone ends,
Pins were removed eight to 12 weeks post-operatively
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according to the radiologicel and clinical appearance,

Braden et gl. (1973) found that intramedullsry
pinning along with half Kirschner splint were more sat-
isfactory than intremedullay pinning alone or intramedu-
llary pinning with bone plating in fractures of femur
in dogs.

Ramgkumar @4 al. (1973) treated a cuzse of distel
obligue fracture of tibia in a four yeer old cow by the
use of a henging pin cast, The adventage of this tech-
nique was reported to be prevention of rotation and

slipping of the cast,

Winstanley (1974) reported that the vascular
changes were well developed by the fifth week in comp~

ression osteosynthesis,

In an experimentsal study of fractures of third
carpal bones in horses, Adams et gl. (1975) found that
intermal fixation using compression technique caused
less fibrocellular proliferation in the subchondral
area, The hesling of fraoture was more advanced with
internel fixation vhen compared to those treated without
fixation,
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Alcantara end Stead (1975) treated distsl femorsl
freotures of doge and cats using Eush pins, oblicue lag
screw, oross Kirsohner wire and retrograde intramedullary
pinning snd obtzined best recults by using Bush pins,

Angelo g% al. (1975) adopted sterile homogenous
bone meal transplentation in a Harisna bull calf for a
compound multiple fr~cture of right metatarsal bone at
its proximal third, Rediographs tzken 37 days post~-
surgicelly revezled the formation of callus indioating
olinicel union snd attributed that bone mesal might heve
provided a net-work for the crawling in of pre-osteogenic

cells,

A light cest with an open webbed fibreglase tape
impregnated with a polyester resin was advooated by
Horney end Dingwall (1975) to fix limbs of osttle and
horces in the repeir of fraetures and in the treatment
of tendon injuries,

Jones (1975) had reviewed the progress in the iamo-
bilisation methods of freotures in horses,

Rao (1975) used bemboo splints end gypsona plaster



10

along with modified Thomas' splints to immobilise a
compound comninuted metaoarpal fracture in a bull,

Sherma (1975) reported the successful use of
double Rush pin in epiphyseal femoral frastures in

sight dogs,

Vaughen (1975) reported complications like infeot-
ion resulting in osteomyelitis and deformities due to
yeriostenl new bone formation during intemmsl fixstion
in dogn. These complications ocould be ocorrected by
debridement and antibiotic therapy.

White and Wheat (1975) successfully reduced
proximal tibial epiphyseel fractures in two foals by
expansion end compression between two transversely
placed Steinmann pin snd fixing up with Charnley appar—
atus or turn buockles in between, to schieve rigid
fixation, A east was also applied ieeping the limd
in the extended position,

Braden and Brinker (1976) in rsdiogr-phic and
gross pathoanatomic studies in 36 young adult dogs,
evaluated bone hesling in intramedullary pinning,
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intramedullary pinning =long with half Kirschner device
end tension bone platese, By radiographic eveluation it
vas found that the success rate was 64,2 per ocent in
intremedullary pinning, 100 per cent in intreamedull:ry
pinning elong with half Kirschner device and 91 per cent
in bone plating,

Reakumar gt gl. (1976) immobilised & case of
spiral frzcture of humerus in a buffelo heifer by intra-
medullzry pinning with Kuentscher clover leaf nail, The
animel could bear weight on the affected limb on the
eighth duy, At the end of six weeks the neil was removed,
The X-ruy had revealed complete bridging of the fraoture
line,

Denny (1978) had reviewed the recent trends in
equine freoture treatament,

Prased gt ale (1979) trexted five eases of compound
metatarsal fr-ctures in bovinece, PFour ocuses were trected
with plester cust coaptetion with aluminiuvm splints and
the other one by bone plating, Though pcriedic radio-
grashic exsminstion revealed varying degree of ocesteomy-

elitis in all eczses, all the cases were cured,



12

Singh end Nigem (1979) explored the feasibility
of homogenous onlay bone plate in the treatment of
metatarsal frauotures in bovine and comparcd it with
stemdard metallic plating snd simple coaptation teahnioue,
The hecling pattern with the bone plate wze found to be
similar to that of stzinless steel plate but oomplete
union wvas delayed by two weeks,

Sorensen gt gl. (1979) studied the effect of
intra-medullary methyl-nethaorylate and reaming, on the
oirculstion in the tibia after bilateral osteotomy of
the diaphysis and plate fixation in doge, They found
that it was the impairssnt of ¢iroulation caused by
reaming and the presence of cement more detrimental to
bone survivel snd repuir, then the chemicel trauma or
heat of polymerisation,

Proximnsal fraotures of tibia in three new born

calves were treated by transfixestion pinning, bone sorews

and interfragmentary compression by Hamilton and Tulleners
(1980), Transfixation allowed unrestrained activity
without relying on the holding power of the cortex of the
tibia, Radiographio examinstion had revecled callus
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formation in all the oases by the fourteenth day., In
one ease, though the fracture had healed, there was osteo~-
myelitis end infectious arthritis of the stifle joint,

Hunt g% 8l. (1980) hed reviewsd the ocomplications
of 100 orses of diaphyseal fraoctures in dogs, Osteoamy-
elitis wes one of the most sarious complioxtion in internal
fixation, Aochieving asdequate reduction and stabilisation
were the difficulties encountered in externsl fixation,
Gangrene resulting from tight csste, muscular atrophy
and osteoporosis were reported to be the other complicstions,

Remkumar ¢t gl. (1980) reported a technique of oross
pimning in six cases of compound subartioular fractures
of bovine long bones vherein the bone fregments were aligned
snd Steinmann pins were introduced obliquely through the
skin and oortex on the lateral aspect of one fraogment, and
driven through the opposite eortex of the other fregment
«nd the skin, A second pin was similarly introduced from
the medisl side to cross the former 2t an obtuse angle,
The protruding ends of the pins on ezch side were bent
and enclosed in a plaster cast, Hro=d :pectrum asntibiotics
were administered post operatively and the wounds were



14

irrigated with warm hypertonic saline solution and
dresmed with BI°P, In four enimels regovery was un-

sventful and the pins were removed within 4-9 weeks,

8tick and Derksen (1980) reported the successful
repair of an open comminuted proximal femorsl fracture
in a seven day 0ld foal ueing intremedullary pin of
half an inch sigo. Rediogrephic evalu=tion of the
fracture wae mede perlodicelly, At four weeks, perio-
steel cellue formation could be secen end at six months
of age, & hecled frocture with remodelling of the cellus

was noticed,



MATERIALS AND M=THODS



MATEHIALS AND METHOIS

The experiment=l study was conducted on 16
apparently healthy male czlves, aged six to nine
months and weighing 38 kg to 75 kg, The enimals
were examined for endo-parasites =nd the infested
animals were trected,

The experimental animels were divided into
two groups, viz,

Group I « Consisting of six animals and
Group 11 ~ Consisting of ten animals,

These animals were mumbered serislly from I/1 to
1/6 in Group I and II/1 to 11/10 in Group II,

In Group I, after ereating frzoture of tibia,
immobilisetion was effcoted by external immobilisation
using light bemboo splints amd plester of peris c:ust,

In Group II, after oreating fr-octure of tibia,
immobilisation was effected by intrmmedullsry pinning
vith Kusntscher Cloverleaf neil reinforoed with external
immobilisation using light bamboo splints and plaster
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of paris east,

Special inatruments used for pinnings (Pig.1)

1. Kuentscher Cloverleaf nail
2, Reomer

3. Guide wire

4, Driver

5. Extractor

6, Wire saw,

All the instruments and other surgiczl sundries

were sterilised by sutoclaving before use,

Site

The site chosen was on the medial aspeot of the
left leg, The fr:oture was oreated on the tibia trane-
versely either on the middle or lower third,

The snimel was starved for 24 hours prior to

surgery.

To choose the nail of the correct eize, the
length of the tibia and diemstor of the medullery
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canal were asssessed from a rrdiograph taken on the

previous day (Pig,2),

The left hind limb wes washed and cleaned from
the stifle to the hoof, The medisl aspoct of the
leg and oxranisl aspect of the stifle joint upto the
oranial tuberosity of tibia wvere prepared for aseptic
surgery., The animal wae seocurod on the left lateral
recumbency, The limb was draped suitsbly,

Anassthesis.

Nercoeis was induced by slowv intravenous admi-~
nistration of chlorel hydrate 10% solution at the
rate of 1 ml per kg body weight, In addition, 1lido~
eaine hydroschloride 2% solution® 8 t0 20 ml was admi-
nistered epidurally at the eacro-coocygeal site,

A longitudinal ineision, 8 om long was made on
the medial aspect of the leg comamencing from the
middle to the lower third of the tibia, The incision
ves made decper to cut through the subcutis and
periosteun, taking care not to injure the ssphenous

* Xylocaine ~ Astra or Gesicain - Suhrid Geigy.
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vessels and the nerves crossing in the mid-shaft
region, These vessels and nerves were isolated and
retr:oted, By blunt dissection, the periosteum was
separsted all around the tibis at the proposed site
of frecture, A wire sav was guided between the
seperrted periosteum and the tibis and ¢t shaft wes
divided transversely at its middle or lower third,

In Group I, the skin, sudbcutsneous fasoia and
the incised periosteum were olosed by vertical matrescs
sutures using monofilement nylon, After reducing
the fracture, light bamboo splintes were applied
aefter pedding the region with cotton and a plaster
of paris ezst was applied from the stifle to the
fetlock region, A window was ocut at the site of
fraocture to feoilitate dressing of the wound, A radio-
graph was taken to cheok up the redustion of freoture
(Fig.3).

In Group II, the 1lips of the wound were retra-
cted by meeans of Allis foroceps, The proximal fragment
of the tibia wes exteriorised and e reamer was intro-
duced into the medulla vhich was guided upwards to



19

pieroe the cranial tubverosity of the tibia, When
the reamer could be palpated subcut:mneously = sm:ll
skin inoieion was mede just over it and the rcamer
wvas withdrzwn, A guilde wire was introduced through
the skin incision and the drilled hole and with its
help, the sterilised Kuentscher Clover nail was
directed downwerds through the proximsl fragment of
tidbia, V¥With the use of a driver, the nsil was
driven into the medullary oavity after holding the
fragments in alignment, till it was anchored into
the distal epiphysis, The guide wire wee withdrown,
The skin azlong with the periosteum =nd fascla wus
closed by verticul matress suturee using monofilament

n.lon,

The suture line was sesled with Tr, Benzoin Co,
Reduction of the fraciuro vas cheoked up raodiographie
eally (Pig.4)., The Kuentsoher nail woe pushed in or
withdrawn according to the rsdlogzraphic assesement
of reduction, Using light bamboo splints and padding
with ootton, a plaster of paris czst waes applied from
the stifle to the fetlock, Two windows were ocut, one
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at the site of inoision made to orecte the froeture and
other at the site of inoision made to introduce the Ku-
entscher Cloverleaf nail, The wound was dressed and
bendeged, Dally dressing of the wound was carried out.
Antiblotics were edministered post-oyeratively as and
vhen required, The sutures were removed when the skin
incision wes healed up. The Kuentscher nail wes
extracted after six weeks, In ocases of deleyed format-
ion, nail wes extracted later on the basis of radiolo-

gical assessment,

Animals were ke;t under observation ususlly for
a period of 60 days and the following observations were

recordeds

1) Clinical symptome after immobilisation in Groups I
end 11,

2) Compliocztions encountered during the period of
obgervation and

3) The progress of healing of frecture as evidenced
by weekly r:diographs,



RESULTS



Group-1
Animal No,X/1.

The enimal was feeding and drinking normelly
after recovery from anaesthesia, On the third post-
operctive dey, the animal could stand up without
assigtance, but was not besring weight on the freot-
ured 11nb.- Consecuent on the appliocstion of plaster
cast there was slight oedema above the piaster cust
which subsided on the third day, Enteromycetin*was
administered intremusculerly daily for three days,
Window was cut on the plaster cast at the site of
fraoture, The skin wound was cleaned and drecsed with
sulphamilemide end bandaged daily,

re was slisht febrile rezction from fifth dsy,
The totel end differential counts of leusooytes on the
sixth day did not show signific=mnt variation,

A soft swelling, pitting onm pressure wos noticed
et the site of fraoture on the nineth day, On explo-
retory puncture the swelling was found to contain pus,
After incising st the most dependemt part, the pus vas

® Chloremphasnicol - Deys,
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drained, oavity irrigated with hypertonic saline snd
gauze dipped in Tr, Iodine was inserted, Clesaning
and dressing were continued,

The infection had geined access to the medullsry
csnal, Cleaning and dressing were continued for seven
more days. Presence of sequestrum snd sloughing off
of the skin =snd adjacent tissues were noticed, Dis-
placement of the fragments was obvious,

Since no improvement could be noticed the animsl
vas sacrificed on the 16th post operative day,

A radiogreph takesn after the appliosztion of
plaster oanst revealed apposition of the fragments (Pig.3).

When & radiogroph was tsken on the 12th day, it
wvas found that there was posterior downvaerd displecement
of the proximal fregment with anterior upward displaece-
ment of the distel fragment (Fig.5-ea).

The animal vas sacrificed on the 16th day.

Animal No,1/2,

The snimal recovered from ansesthesis ureventfully
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and ves normal in habits, On the second post-operat-
ive day the enimsl could stand up without any assist-
ance, But it was not bearing weight on the left hind
limb, Following the application of plaster cast there
was slight oedema above the plaster oast which subesided
on the next day, BEnteromycetin was administered int-
remuscul arly daily for three deys, The totsl and
differentisl counts of leucocytes estimated on the

sixth day did not reveal eny significant varietion,
VWindow wase cut on the plaster cast at the site of fracture
and the skin wound was clesned and dressed with sulpha~-
nilamide powder and bandaged till 11th post-operutive
day, wvhen sutures were rcmoved, There was slight febdrile

reaction from tne 14th day.

A swelling, soft and pitting on precsure vas
noticed at the site of fracture on the 14th 4ay. On
exploratory puncture, presence of pus was noticed, After
ineising, the pus vas 4rained, cavity irrigated with
hypertonic saline and gause dipoed in Tr, Iodine was
inserted, Cleaning and dressing of the wvound were
continued,

The infection hed gained access to the medullary
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cansal and sequestyum was also seen while tre=ting the
abecess, Cleaning and dressing were contimued for four
more days, but sequestrum was still present, In addit-
ion, necroeis of the tiseues at the site of fracture
wes also present, Since no improvement could be noticed

the enimsal wos saorificed on the 13th post-operative day,

A rediograph t-ken subseguent to the ap.liocation
of plaster oast revealed apposition of the frag-ents,

A radiograph on the 12th day revealed that the
distal fragment hal displeced anteriorily with posterior
displacement of the proximal fragment (Fig,.5-»)., The
enimal wvas sacrificed on the 18th dsy.

Animel No,1/3.

T™he animsl was feeding and drinking normally after
recovery from anaesthesia, The animal oould stand up
without sseistaence on the seme day, but it wes not
bearing weight on the left hind limb, Folloving the
application of pluster cest there was slight cedema above
the plester cast which subsided on the third day,
Enteromycetin wae adainistered intr=musculaerly daily
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for three deys, V¥Window vas out on the plaster oast
at the site of frasture mmd the skin wound was cleaned
snd dressed with Sulphenilemide powder and bandaged,
There was alight febrile reaction from the seventh dey,

An abacess had developed at the incision site
where the fracture was oreated, by the eighth day,
After incising, the pus wss drained, cavity irrigeted
with hypertonioc saline and geuse dipped in Tr, Iodine
vas inserted, Oleaning end dressing of the wound were
oontinued, The plaster oest became loose,

Cleaning and dreesing vere continmied for two more
days, Gangrene of tiuﬁu at the site of fracture waes
present, While tresting the wounds, separation of the
fragments oould be clearly noticed,

8ince no iaprovement oould be noticed the animal
wes ssorificed on the tenth post-operative day.

The radiograph tckem on the next dey of reduction
and immobilisation vith plaster caest, showed displacement
of the fragments (PFig.6),

The animal was saorificed on the 10th day.



Aninal ¥o,1/4,

The animel was normal in habits throughout the
period of sbeervation, On the second post-operntive
day the animal could stend up without assistence,

But it was not bearing weight on the left hind limd,
Pollowing the asppliecetion of plaster oast there wes
slight oedemu above the plaster osst which subsided on
the third dzy, Enteromycetin was administered intra-
musoularly daily for three dsys., Window was cut on
the plaster cast at the site of frscture and the wound
was oleaned and dressed with Sulphamilemide powder and
bandaged,

There wes sbescess formation by the eighth day,
After incising, the pus was drained, cavity irrigated
vith hypertonic saline and gsuse dipped in Tr., lodine
was inserted, Cleaning and dreseing were continued,
The plaster cast became slightly loose, There was
slight febrile reaction from the tenth day.

The infection had gained access to the medullary
ocanal, Clemsning snd dressing were continued for seven
more days, While treating the wounds, separation of
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the fragments oould be cleerly noticed and the medu~-
llary cansl acoessible for cleaning, The tissues at the
site of fracture had become necrotic snd started slourh-
ing off, Since no improvement 0ould be noticed the snimel
ves sacrificed on the 15ih poet-operative dey,

A radiograph tsken subsequent to the sgpplication
of plaster ocast revealed yeduction and apposition of the
fregmenta, Vhen a rodiograph was taken on the 11th day,
it was found that the spposition haed been disturbed,
There was overriding of the fragments (Pig.7), The
sniasl was sscrificed on the 15th day,

Anizal No. d/S

The snimel recovered fpoy gneestnesis snd wss
unsble to get up, Following the application of plaster
eust, there was slight oedeme sbove the plaster cast
which subsided on the third day, Enteronycetin wss adnmi~
nistered Iintrsmuscularly dally for three deys, Window
was ocut on the plaster cast at the site of frécturo
and the skin wound wase oleaned, dressed with Sulpha-
nilamide povder and bandaged,

Studies on leucogrem revesled relative neutrophilic
leucocytosis on the seventh day, From t.ue seventh day,
thers was slight febrile reaction,
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A soft swelling, pitting on preesure ves noticed
at the site of fracture, Bxplorstory puncture on tie
seventh day rewezled that the swelling conteined pus,
Afrer incising, the pus wes drained, csvity irrirated
with hypertonic saline and g=uze dip.ed in Tr, Iodine
wis inssrted, Cleaning end dreseing were cnntinued,
The plester cast became demp snd sliphtly loose and was
rea plied,

Clezning and dreesing wers econtinued for two more
days, But pus wss in sbundance, There wos severe locel
oesdena, and foul—-smelling pus was oosing out from the
wound, The distal extremity hed been separatcd from ite
alignment with the proxisal extromity, Tissuee at the
eite of fraocture had become necrotic and started slough~
ing off, iince no inprovement was noticed, tiec animal was

secrificed on tne ninth post-operative cay,

A radiorraph taken eubsequent to the apuolication
of plaster cast revesled apposition of the fragments,
When the radiograph was tazen on the seventh day, it wss
found that there was dieplucement of the frosmernte with
8 Zup in between, The animal wes sacrificed on the

ninth day,

Anlnel No.1/6,
The animal wes feediny and drinking normally after
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recovery from snassthesia, On the fourth post-operztive
day the animal could stand up without assistence, But

it wves not bezring weight on tiae left hind 1limb, Pollow-
ing the ap, lication of plaster cest there wss slirht

oedama anbove the plester oast wilch subsided on the third
day, Enteromycetin wae administered Intrasmusoulerly

daily for three days, Window was cut on the plaster

caert at the site of frazcture and the skin wound wes

clesned and dressed with Sulphaenilsazide powder and bandaged,
There wzs slipght febdyrile resction by the fourth day, Studies
on leucogrsm revealed relative neutrophilic leucooytosis

orn tie seventnh day,

A goft ewelling pittini sn preanure vef noticed at
the eite ol {rmcture, kx.loratory nsancture on the seventh
day revealed that conteni= of tae swelling wzs paa, After
incleing, the pus was dreined, cevity irrigated with hyper-
tonic ealine and gsuze dipued in Tr, Iodine was inserted,
The plaeter cast bocsme slightly loose and dsap,

Infection hed gmined access into the medullary canal,
Thers was severs local cedema, and foul smelling pus was
o0sing out in sbundeance from the wound, The reduction
of the fracture was found to have been completely disturbed,

There was necrosis snd slouzhing off of the skir and adjacent
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tissues, Bince the condition beosme worse, the animal
vas secrificed on the seventh post-operctiive day.

A rediograph teken subsequent to the spplicetion of
plaster oast revealed spposition of tne fregments with e
amall gap, When a radiograph wves taken on the seventh day,
it wvas found that tho epposition hed been disturved, There
wies overriding of the fragme:nts, The anizel was seorificed
on the seventh day.

Auinal Noo lllle

The animzl reconverec froe snassthesis und wae normal

Group IIX

in hevits, The anirnal wzs sble to etend up when assisted,
on tae day of opsration znd without sseistence by the fourth
daye Mt 1t wzs not berring weignt on the left hind limb,
3lignt eedenma was noticed at the left stifle following tae
epslicetion of tho plaster osst which subsided on tie fifth
day. Hunomycin Porte * wus adminietsred intresmuscularly
deily four five days, Y¥indowe were out on the nlzster cast
at the frooture site and st the cranlel tubearoeity of tho
tibia where the neill wss introduced, The sxin wounde vere
cleaned, dressed with Aureomycin dusting powder ** and
bandaged till the ninth post-ope:ztive day when the suturcs

vore removed,

* Fortefled ~Frogsine “enicillin, Streptomycin and
Polyvalent antigen,~ GLAXO,
*# Chlortetracycline 29 = CYNAMID,
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By the nineth dsy, rise of temperszture was notioed,
By 15th deay & soft swelling, pitting on pressure vas
noticed at the site of the incision made to introduce
the Kuentscher nail, By 17th day, on remov=l of the
plaster cast, another soft fluctuating swelling was obser-
ved at the site of fructure, By exploratory punocture
both the swellings contained pus, After incising, the
pus wes drained, oavity irrigated with hypertonic saline
end gensge dipped in Tr, lodine was inserted, The infe-
etion hed gained access to the medullary e¢anal and
sequeptrum vwaes also seen while tresting the abscess,
The animel was lame through out the period of observation,
The quantity of sequestrum wes on the inoreesse during the
subsequent deys, Even after continued dressing of the
wound and removing the seouestrum, no improvement oould
be noticed and hence the animal wes ssorificed on the 30th

post-gopersative day,

A radiograph was taoken on the fifth day, The frag-
ments were in ap osition, bBut there was o gap at the
anterior part of the freoture line, The radiogrzgh taimn
on the tenth dey did not reveal eny sign of osseous proli-
feration, A distinot enl:rgement was noticed at the
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oranial tuberosity of the tibia, iadiograph on 15th
duy revecled periosteal proliferation both on the
proximal end distzl fragmente away from the fracture
eite, There was no proliferative reaection apparent
at the site of fraoture, Since the animal wse saori-
ficed on the 30th post-operative daey more radiographs
could not be taken, |

Aniasl ¥o,11/2.

The animel was feeding and drinking normally
after recovery from anzesthesia, The animsl wvas able
to stand up when assisted, on the same day of opera=tion
and without assistence by the third post-operative dey,
but it was not besring weight on the left hind limb,
Slight oedema notioed on the stifle region consequent
to appylicetion of the plaster cast, subsided by the
fourth dey, Munomycin wves administered intramusculerly
daily for five days, There was febrile reaction from
third day. Vvindows were ocut om the plaster oast at the
fracture site and at the oramisl tuberosity of the tibia
vhere the nail was driven, Ihe skin wounds were clcaned!
dresged with Auromycin dusting powder snd bandeged till

the nineth poet-operative day when the stitches were

removed,
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By 11th dey, a soft fluetuating swelling, pitting
on pressure was noticed at the site of fracture, On
exploratory puncture the swelling wes found to contain
pus, After incising, the pus was drained, The suppu-
ration wvas found to be extending to the medullary canel
also, Cavity was irrigated with hypertomic sealine and
gause dipped in Tr, lodine was inserted, However, thw
presence of pus was noticed to be on the inorecse
during the suvsecusnt six days, The enimal wes lame
throughout the period of observation, Even after local
treatment of the wound end administration of anmtibiotics,
no improvement could e notioced end hence the animal was
sasrificed on the 16th post~operative day.

A radiograph on the fifth day revesled that the
fregments were in spposition, but a small gap at the
anterior part of the fracture line wes evident, The
radiograph tzken on the tenth day did not rcvesl any
sign of osseous proliferstion, BRadlographic evaluation
oould not be continued since the animal was saorificed
on 16th post-operative day,.

Animel No, Il1/3.

The animal rccovered from anaesthesiz =nd wes
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normal in hebits, The animal wes able to sterd up
vhen assisted, on the day of operation and without
assistance by the third day. But it was not bdearing
weigsht on the left hindlimd till 30th post-operative
day, Slight oedema was notioed at the left astifle
following the applicztion of the plaster ozst which
subsided on the fourth day, During the first week,
tempersture was nor:ual, No antibiotics uare.adnini-
stered during the above period, Windowe were cut on
the ploster cast at the site of frecture and the site
of incision made to introduos the Kuentscher nail,
The wounds were cleaned, dressed «ith Aureomycin
dusting powder =nd bandaged till eighth post-operztive

day vhen the sutures were romoved,

By the tenth day febrile reaction was noticed,
Munomyein was administcred intramuscul:zxly daily for
five days. On 11th day there was pus escaping from
the site of the incision made to introduce the nail,

The pus wes drzined off, cavity irrigated with hyper-
tonic saline and guuse dipped in Tr, lodine was inserted,

By 16th day, a soft swelling, pitting on pressure
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vas noticed at the site of fraoture, Om exploratory
puneture, swelling contained pus, After inoising, pus
was drained, oavity irrigeted with hypertonie esline
and gouse dipped in Tr, lodine was inserted, On the
subsequent days the abscess osvity was cleaned and
dreseed with sulphanilamide powder, Intramuscular
injection of Munomyein wes continued daily for five
more days,

The tempercture was reduced and the quantity of
pus decreased, The abscess at the site of incision
mede for introducing the nail hecled up, At the fract-
ure site the infection hed gained accees to the medullary
esnsl snd sequestrum was slso peen while trecting the
abacess, The quantity of sequestrum wus on the increzse

during the svbsequent days,

By the fourth week the animsgl eould use the
freotured liamb also. But the animal showed lameneas
of the fractured limb, Drop .ing of the right fetlock
vas noticed uy the fifth week,

Bven after continued administrstion of antibiotiocs
and local trestment of the wounds, no improvement ecould
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b® noticed and hence tho animal was sesorificed on the
36th post—operative day,

A radiograph was taken on the tenth day. The
fragments were in apposition at the ceudal asnect but
thera was = gap at the oranial espect of the fracture
line, A radiograyh on the 15th day revezled apparent
periosteal reaction on the proximal and distal freg-
ments, Leaction on the dietal fragwent wes comparatively

less,

In the rediograph teken on the 23rd day, periosteal
reasction was well apparent on the¢ proximal fragment but
poor on the distal fragment, Radiographs on the 31at
tnd 36th days revealed periostesl reaction on both the
fregments, but more on the proximal fregment, There was
slight lipping of the proliferated tissus on the osudel
aspect of the proximal fragment just above the fracture
line, The fracture line wze getting obliterated, Reaotion
sones were noticed on the proximal and distal frogments
away from the fracture line at the regions where the pin
wvag pressing on the oortex, The osseous proliferstion
wvas radiographioally more apparent on the 36th day than
on the 318t day, Readlographic evalustion could not be
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continued since the animea was saorificed on 36th
post-operative day,

Animal Wo,lI/4.

The animal was feeding end drinking normslly after
recovery from anaesthesia, The animal was able to
stend up when ascisted, on the dsy of operstion and
without sscistence by the fifth post-operative day,

But it was not besring weight on the left hind limb
till 12th dsy, There was etraining for defegcation on
the second post-~operative day, whioh wes relieved by

8 soup water enema, The plaster cast was removed
periodically for observing infection, if any, snd
reapplied, Slight oedemsa moticed on the stifle region
consecuent on application of the plaster o-st, subsided
by fourth day. Bistrepen* wvas administered intr:mue-
cularly daily for five days., Windowes were ocut on the
plester oust at the fracture site and at the cranial
tubsrosity of the tibie where the nall wes introducod,
The skin wounds were cleaned, dressed with sulphenil o~
mide powder and bandaged till nineth post-operative day

vhen the stitcnes were removed,

* Streptopenicillin -~ ALEMBIC,
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On 15th dsy, the pressure sores found on either
side of hoek wvhen the plaster ocust was removed were

cleaned and dressed,

Prom the third week onwards improvement was
gradual, There was no incidence of infection, The
enimal used to walk better, but alicht lameness of the
hind limb snd dropping of the fetlock of the right
hind limb could be seen, The musoles of the left hind
1limd showed disuse atrophy.

During the nineth week the animel wee normel in
habite, The fetlook and pastern joinis of both the
hind limbs were found to be elightly dropped, There was
- 8light lemsness, On 69th day the pin wes removed asep-
tiocslly through an incision made at the cranial as.ect
of the stifle joint vhere the tip of the pin was pal~
pated, The bony growth around the tip of the pin was
out end removed before the extraotion of the pin, The
skin ineision wes closed with simple interrupted sutures
and sezled with Tr, Benzoin Co, A plaster of paris
cast vas applied as =n additional support which was
removed after two weeks, Enteromycetin® wvas administered

® Chloremphsenicol - Deys,
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intramuscularly dsily for five days from the dsy
vhen the pin was removed, There was ocedema -~round
sround the skin incision which subsided by one week,
The suture line was cleaned with epirit and sutures
were removed on the eighth day,

The enimd started using the limbd when the
oedema suveided, The animel was dearing weizht on
the limb but there was dropping of the fetlock and
slight lemencess, 8light rotation of the limb distal
to the freoture and disuse atrophy of the muscles

were present,

The enimal w:=s saorificed on the 105th day and
the tibia was eropped and macersted, The size of the
callus hed reduced, The oallus wzs smooth on the
oranial aspect of the tibia and rough on the caudal
sspeot, The fragments had been firmly united but the
hole drilled on the proximsl extremity for introducing
the nail hed not been obliterasted, There was slight
rotation of the distal fragment (Fig,8-a),

A radlogreph was teken on the 9th dsy, The pin
wes intaot =md the fregmonts were in apposition, There
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were no reaction sones (Fig,9). A rediograh on the
15th day 414 not revesl eny proliferative resction
(Fig.10), In the radiograph taken on the 21st day,
periosteal proliferation was noticed on both the
proximal and dietal fragments, There was lipping of
the oallus on the oaudal sspeot (Fig.11). The radio-
greph on 28th dey revealed more apparent periosteal
proliferastion. The cellus bttycren the two fragments
was oontinuous on the osudal aspeot, The fracture
line was still eleszr, The radiograph on 36th, 43rd
(Pig.12) and 52nd doys (Pig,13) revecled continuous
nnd more dense oallus both on the oranizl end caudel
espects, On the 52nd day the fruoture line became
narrow and less clear and the oallus wes more radio-
opagque, Rediogruphs taken on 62nd (PFig.14) end 69th
days showed well develojped ocallus uniting the two frag-
ments, Fracture line was still apparent but not
distinet, OCeallus was more develo,ed and extensive on
the caudal aspect of the bone. Proliferztive osseous
reaction was noticed at the .roximel end of the bone
vhere the tip of the .in projected from ths bone, A
radiograph was taken on the 7ist day (Fig,15) after

the removal of the naii, The eallue was well develo ed
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uniting the two fregments snd was redio-opaque, The
callus on the caudal asspeot was well developed, Fra-
oture line was completely obliterated but it was still
apparent., In snother radiograph taken on the 85th dey
(Pig.16), the callus was more redio-opaque and was
having the seme density as that of the sdjacent cortical
bone, The callus was more on the ocmudal aspect. Pract-
ure line had become indistinct., The radiogreph t:aken
on the 91st dey revealed that the callus was more dense
but the eise had reduced, The fracture line was 1ndist-
inct, The animal ves ssorificed on the 106th dey,

Aniaal Mo, l11/5.

The snimal recovered from anamesthesie and was
norsal in hebits. The animsl was found to be restless
after recovery from narcosis aml hence Bicuil* 20 ng
ves administered intremuscul &ly, On the second day,
the animel could stand up when sssisted znd by the
fourth dey without essistamce, But it was not becring
weight on the left hind limb till 29th post-operative
dey. Bistrepen wos administered intramuscul wly daily
for five days, Slizght oedema was noticed at the left

® Triflupromszine hydrochloride - SAKAIHAL,
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stifle following the applic=tion of the plaster cast
which subsided on the fifth dey, After cutting windows
on the plaster cast at the fracture site and above the
crenial tuderosity of the tibia where the nsil wos
driven, the skin wounds were olezned, dresced with
sulphanilsmide powder and dbandaged till the nineth post-

operetive day when the sutures were removed,

On the 12¢h day, a small quantity of  us wes
noticed from the skin wound mede t- introduce the nail,
The pus was drained, csvity irrigrted with hypertoaic
ealine «nd gouze dipped in Tr, iodine was inserted, By
the fourth week g soft swelling, pitting on pressure
vas noticed at the site of fresture, On explorsatory
puncture the swelliing contained pus, .Tho abscess wes
treated es before, The infection had ganined access to
the medullary oanal and sequestrum wae aleo sceen while
treatin: the abscess, The quantity of the secuestrum
w8 on the increese during the subsecquent two weeks,

By the end of fourth week the animal was found to be
bearing weight on the fractured limb, inspite of the
infection. DPropping of the fetlock e¢ould be noticed by
the fourth week, The enimal showed lameness of the
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fraoture limb and slight disuse a2trophy of muscles,

During the fifth week secuestrum wes subjected

to sensitivity test, It was sensitive only to ohlore-
mphenicol and Kanamycin, Enteromycetin was administ-
ered intramuscularly for six days, bBut sequestrum was
still present, Clesning and dreesing vere continued
for another two weeks, No improvement could be noticed
and hence the animal was sesorificed on the 57th postr
operative day,

On 15th dsy a rediograph was tz2ken, The fract-
ured ends were in apposition with the pin inteot, The
rodiographs taken on the 22nd and 23th dgy revezled
proliferative resction on the proximal end distal frag-
zents vhich wae more on the oandal espect. The reaction
zone on the distal fragment was little away from the
fraoture 1lino, On 28th day there was osseous prolife-
ration at the proximal end of the bone uhere the tip of
the pin projected, The radiograph taken on th: 37th
day revealed more apparent periosteal reaction on both
the fregments, but more on the ¢sudal asject of the bone,
The ,roliferative changes on the distel freagment was
about 2 cm away from the fraoture line, The csllus on
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the proximal fragment projected over the caudel
aspect with slight lipping., The radiogreph on the
45th dgy revesled that callus wes more redio-opaque,
The callus on the .roximal fragment was lipping well
over the distal fragment., The proliferative reaction
on the distal frogment was sway from the fracture
line, There was no noticeable continuity between
the cellus of the two fregments, The fracture line
vas getting oblitereted, 7The enimasl was sacrificed
on the 5Tth day,

Animal ¥o,I1/5.

The animsl waa‘norlal in feeding hobits through-
out the period of observation, On the second post~
operative day the snimal could stand up without assist-
ance but it was not bearing weight on the left hind
limb till tenth post-operative day, Slicht oedema
noticed on the stifle region consecuent on the appli-
cation of plaster oast subsided by fourth day Dierysticin*
vas administered intramusculerly daily for five days,

Windows were ecut on the plaster cast et the frscture
site and at the site of incision made for the intro-

® Streptopenicillin - SARABHAI,
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duotion of the nail, The skin wounds were clecned,
dressed with sulphanilamide and bendaged till ninc<th
post-operative day when the stitchee vere removed,
On tho tenth day the esnimal wes found to bear weight
on the fractured limbd also,

During the second end third weeks there wes no
rise in tempersture, Animal was normal in habite,
The pleoster oest wes removed periodically for observing
infection if any and reapplied, Cle=ning esnd dressing
of the suture lines were continued,

On the 22nd day onwarde there was febrile reaction,
A soft swelling pitting on preseure was noticed at the
site of inciesion, On exploratory puncture the swelling
contained pus, After inoising, the pus was drained,
cavity irrigeted with lodine lotion and gouze dip ed
in Tr, iodine we&s inserted, Enteromycetin was adminiet-
ered intramuscularly daily for five days, ZThe animal
was limbing on the frretured limb, The avscess had
hezled up within s week,

The animsl wes normal in habits, The pressure

sores found on :emovuzl of the plaster cqet were clecned



and dressed with Sulphanilamide powder,

On the 618t d=y the nail was extracted aseptically
by incising the skin at the site where the tip of the
pin could be pelpated., The inoision wae closed by
verticsl mettress sutures snd the plaster cast was
apylied as an sdditional support and reteined for two
weeks, There ves oedema around the skin incision in
the stifle which subsided in a week, FBnteromycetin
wvas administered intramuscularly deily for five days
end dressing the skin wound was continued for snother

eight deys when the sutures were removed,

After the remcval of the nail the animal was not
bearing weight on the fructured limb till the 70th dgy.
There was no rise in the body tempersture., The uae'of
the limb wes almosthormal. 8light dropping of the fet-
lock joints of both the hind limbs was noticed, The
enimel was lsme on the left hind 1limb, but to a lesser
degree, There was disuse atrophy of the nnscleé. There
vas 8 slight rotation of the limb distal to the fracture,
The animal was seaorificed on the 93rd day and the tibia

was macerated,
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The size of callus had reduoced, It was rough and
dense on the eranio-lateral espect end was firmly uniting
the frsgments, The hole drilled for introducing the nail
had not been completely filled, There was slight rotet-
ion of the distal frugrent (Fig.8-b),

A rsdiogrzph on 31st 4:y revecled proliferstive
reaction on the caudal aspeet of the bone both on the
proximal snd distsl frecgments, Resetion wes very little

et the craniel as.ect,

In the rzdiogreph taken on the 39th drny there wes
woell developed callus on the ocendal asject and the callus
vas continuoue with the proximel end distal ends, Fra~
cture line was obliterated on the oaudsal aspect only.
Callus was clearly radio-opaque, BReaction at the freeture

ends on the orenial aspeot was mild,

A rodiogrsph taken on the 45th dcy revealed the
presence of a well developed callus bridging the gap on
the orenial aspeot also, Practure line was getting oblit-
erated., The cortiozl bone on the caudal aspeot of the
fractured bone hed undergone sclerosis snd was indistinct
from the oallus,
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A yzdiograsph was taken on the 59th d=y, after
removing the plaster ezst, The callus was well deve-
loped, The freoture line was getting obliterated,
Callus on the osudal aspeoct was bigger amd exteneive
than that on the oranial aspect,

Rediographs on the 60th snd 69th days after
removal of the pin revealed a well formed callus,
Fracture line had been completely obliterated, Callus
vas extensive on the oaudal aspeot, Callus on the
orsmial aspect of the fruoture line wes restricted to
the eite of freoture vhere as on the ocsudal as;ect
the oallus wes very extensive on both the fragments,
Callus wes radio-opagque on the 67th day., The eize of

the callus wes becoming less promounoced,

¥hen the radiogra h was taken on 74th day it
wvas found that the sige of the oallus wvas still reduced,
Fraoture line wes completely obliterated, Eventhough
the cellus wus becoming low it wes still extensive on
the ceudal asgsct,

On the 83th day, medullographs of the normzl and
healing tibia were taken, OConrery-420" wvas injected

® 8odiua Iothalemate injeotion B.P - MAY & BAKER,
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at the distal end of the tibia after drilling a hole,
In the normal tibia the medullery vein and external
saphsnous vein vere olearlj outlined, BEaissery veins
from the distal end of the tibia dralning the eite of
injection wae also outlinmed (Fig,17). In the healed
tibia, the medullery vein vas continmuoue, Baissery
veins were more from the site of the healing freoture
(Pig.18).

Animsl ¥o II/7.

The animel reoovered from snsesthesia and was
normal in havits, On the second post-—operstive day
the animel ocould stend up when assisted but not bearing
weight on the left hind limdb, The animal could etand
up without sssistance on the third day but not bearing
weight on the left hind limb till 25th post~operative
day. Diorysticin was administered intrsmuscul srly d=ily
for five days, VWindows were eut on the ploster ezst at
the freoture site and at the site of incision made for
introducing the Kuentecher nail, The skin wounds were
cleaned, dreassed vwith sulphanilsmii e powder and bandsaged
t1l1l1 eight post-operztive dsy wvhen the sutures were
removed, Slight oedems was noticed at the left stifle
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following the application of the plaster easst which
subsided on the fiftih day.

There was rise in temperzture from the third
day onvards., Enteromycetin wazs sdministered intra-
muscul exrly d-ily for five days, but febrile reaction
did not subeide, Dressing of the wound was continued

as utO”o

During the third week the temperature beoame
nomal, Clesning and dressing of the suture lines
were ocontinued, The plaster e¢ast was removed occasio-
nally for observing infection, if any, and reapplied,
There was no sign of infeoction, 7The pressure sores
found on the medial aspect of the hook were clesmed
and 4ressed with sulphsnilsmide powder,

The snimsl showed lsmeness of tie fractured limb,
Dropping of the fetlock of both the hind limbe wes
seen, Therc was disuse amtrophy of the musoles and
slight rotation of the limb distal to the fracture.

The enimal wze s:orificed on the 52nd day and
the bone was macer:ted, 7The callus was more densge and

irregular on the omudal espect of the distal
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frogment, There was en oblique strip of osllus formed
on the crsnio-laterasl surfsce of the bone starting from
Just lateral to the oranial tuberosity, The callus wz8
well formed at the site of fracture uniting the frog-
monts (Pig.8-c).

On the 16th day a rediograpyh wes taken, The
fractured ends were in apuosition with the pin in
position, Apposition was more at the omudal sspect of
the bone, There was a small gaop st the oramiasl aspect
of the bone,

A radiogreph on the 22nd day revesled periosteal
proliferztion both on the proximal =nd dietsl fragments,
Candel espect of the bone showed more resction then
the oranial surfuce, The fragments we:e in apposition,
A zone of proliferstion was noticed st the cranisl
aspect of the proximal fregment where the pin was
touching the cortiocal bone,

Radiographs on 29th end 38th daye reve:led more
clear periosteal proliferation which was more towards
the ¢cudal aspect. There was developing dense callus
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bridging the two fragments at the fracture site, Oss-
eous proliferation was noticed at the proximal end of
the bone where the tij, of the pin projected, On the
38th day, cellus becsme more radio-cpaque and well
developed and the frecture line wss getting obliterated.
Solerotic ohanges of the cortical bone was notioed
vherse the nall wszes pressing the cortex,

A radlograph was taken on the 50th day wvhere the
callus vas well developed and eontinuous with both the
fragments, Callus was more extensive on the osudzl
espect. The cellus was more radio-opaque and firmly
unitingz the two fregments,

Medullography of the frzotured tibia was done on
the 52nd day with the pin insitu end immediately after
removal of the pin (Fig,19) using Conrsy=-420 as the
controet medium, The contrast medium hed drained
through the emissery veins,

Aninal No,11/3.
The animal wes normzl in feeding hasbits through-
out the period of observation, The snimal was able to
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stand up vhen aszisted on the day of operation amnd
vithout assistance by fourth dey, But it was not
beering weight on the left hind limd till the 30th
day, Slight oedema noticed on ths etifle region
consequent on the applicztion of plaster cest subsided
on ths fourth dsy, There was rise in temperature,
Diorysticin wes administered intremusculcrly deily

for five days, VYindows were cut on the plaster czst
at the fracture site and above the oranial tuberosity
of the tibie where the neil was introduced, The ekin
wounds were clesned, dressed with sulphanilemide
powder snd bendaged till the eight post operative day
wvhen the sutures were removed, The febrile reaction
did not subside after a course of Dierysticin, There-
after Enteromycetin was administered intrssusculsrly
daily for five deys and the febrile recotion subsided,

The plaster csst was removed as and when required
to observe vound infection, if sny, and respplied, No
untoward reaction could be noticed from the third to
tenth week, Animal was bearing weight on the fractured

leg by the end of fourth week but there was lameness,
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The pressure sores were cleaned and dressed with
sulphanilamide powder, Towerds the end of sixth week
the use of ths limdb appesred to be normal except for
the atrophy of muscles, dropping of the fetlock amd
lemeness, There was slicht rotetion of the limb distal
to the fraoture, 7The animal was saorificed on the
Tist dzy and the healed bone was macerated =nd preserved,
The ¢2llus had firmly united the fregments, The
callus wvas dense, rough and continuous on the caudsl
aspeot whereas, it was less dense, rough and continuous
on the oranial aspect (Fig,20),

On 15th dsy a rediograph was taken, The pin was
in position, Periostecl resction was noticed on the
proximal and distal frugments, There was continuity
between the proliferated tissue on the csudal aspect
but absent on the cranial aspeot.

Redicgrephe on 29th and 36th days revealed well
develoyed callus on the caudsal aespeot, Fraoture line
was not distinet at the caudal aspect but quits clear
on the orsnial aspeoct, Distinot zome of proliferstion
vas noticed on the orsnial aspeot sbout half a
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centimeter away from the fracture line snd a low sone
of reaction at the proximal fragment oranially. The
rodiograph on the 36th dsy reveszled that the oallus
between the two fragments was continuous on the caudal
espect, Thers was slight lipping of the csallus
developing on the cranial aspect of the proximel frsg-
sent, ZThe cellus was rudio-opeque, Osseous resction
was noticed on the proximsl end of the bone where the

pin was projlecting,

A radlograph was teken on the 50th day, The
cellus was resdio~-opaque and extensive on the caudsl
aspect and was continuous, Callus on the oranial
aspect was lov and dense, Fracture line was still
distinet, Medullogrephy wae performed on the same day
using Conrcy~-420 ae the contrast medium, The emissery
veins were gze¢n drained into the Smphemnous vein,
Medullary vein was not dietinct. 4 rediogreph taken
on the 57th day revezled well developed snd extensive
callus on the oaudsl aspcct, Callus of the two frag-
ments were continuous, The eallug vas fimly uniting
the fregment, Fracture line was still distinot,
Radiogrephs on 64th and T1st days revesled well developed
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and extensive callus on the oesudal aspect wvhioch was
indistinguishabdble from the adjscent oortical bone,
The frecture line had almost completely obliterated
on the oaudal espect vwhereas it was distinct on the
cranial aspect,

Animal No,11/9,
The animal started tsking food and water

immediately after reoovery from nareoeis and thereafter

the animal wes normal in feeding habits throughout the

period of observstion, On the second post-operstive

day the animal could stand up without any aseistance,

But it was not bearing weight on the left hind limb

till 30th day, Following the applicction of plaster

cast there was slight oedema st the stifle region vhich

subsided on the fifth day. There was rise in temperature

from the third dzy onwards, Dicrysticin was administered

intramuscularly daily for five days. W¥indows were cut

on the plaster czst at the frzoture site and above the

cranial tuberosity of the tibia vhere the nail wes

introduced., The skin wounds were cleaned, dressed with

sulphanilamide owder and bandaged till tenth post~

operative day when the sutures were removed, Since the
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febrile reaction did not subside after a course of
Dicrysticin, Enteromycetin was sdministered intramus-
culsrly daily for five dsys, when the febrile reasotion
subsided,

The plaster o:st was removed periodicelly to
observe infeotion, if eny, end reapplied,

No untoverd reasotion could be noticed from the
third to seventh week, Animal was besring weight on
the fractured limbd by 30th dey but there wes lemeness,

The pressure sores were olesned =md dressed with
sulphenilemide powder, Towards the end of sixth week
the use of limd asppearcd to be normsl except for
slight disuse atrophy of musoles, dropiing of the
fetlock and slignt lmmenees, There was slight rotation
of the limd distal to the fraocture, The animal was
saorificed on the 49th dzy =and the bdone was macerated
and preserved, The callus wse well develo.ed firmly
uniting the fragments,

A rodiogreph on 2°nd day revealed the pin in
position, The fragments were in spoosition but with a
g2p. There was no periosteal proliferation,
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A radiograph was tzken on 30th day removing the
plaster cast, There was periosteal proliferation elose
to the fraoture line both on the cranial and candel
ag ecte in both the fragments, Prolifer:tion was more
on the ¢sudasl aspect,

On 38th day & radiogrsph was teken, The cesllus
vas more dense and hed become radio-opaque and was
continuous on the ceudal aspeot, Fracture line wes
distinet,

The radicgraphs on 44th end 49th days revealed
more radio-opaqus and continuoue czllus on the caundal
aspeot, The eallus vas fimly uniting the fragments,

On 49th day the fracture line wes indistinet on the
eranial aspect but it was distinct on the caudsl aspect.

Audmal No,X1/10.

The enimsl was normal in habits throughout the
period of obeervation, The enimal oould stand up on
the sgme day of operation without assistence, But it
was not besring weight on the left hind limd till the
29th post-operative day., There was sli ht oedema at
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the stifle region following the appliocation of plester
oast wvhich disappeared on the sixth day. Diorysticin
vas administered intramuscularly daily for five days,
Windows were cut on the plaster east at the site of
fraoture and above the orsnial tuberosity of the tibia
where the nail was inserted, The skin wounds were
oleaned, dressed with sulphenilemide powder and bsandaged
till nineth poat-operztive day, wvhen the sutures were
removed, There was alight riee in body temperesture from
the second day onwards which 414 not subeide after a
oourse of Diorysticin, Them a course of Enteromycetin
wvac sdministered intramusculsrly daily for five days
wvhen the febrile reaction subsided.

From third to eighth week there wes no untoward
reaction, Animal begen bearing weight on the fractured
leg by the end of the fourth week but there was lameness,
The plaster oast applied on the day of operation was
removed by the end of the fifth week, The pressure
sores were cleaned and dressed with sulphanilsmide powder,
Towards the end of seventh week the use of the limbd was
almost nomal. Dropping of the fetlook joints of both
the hind limbe was noticed, The snimal was lame on the
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left hind limb, but to a lesser degree, Disuse atrophy
of the muscles of the limd wes present, There was slight
rotation of the limb distal to the fracture,

The enimal was ssorificed on the 55th day.

A radiograph on the 19th day revesled the presernce
of periosteal reaction on both the fregments close to
the fr:cture line on either aide, On 29th day a radio-
graph was taken, The periosteal reaction was oleer on
both the fragments, It wes extensive both on the
oranial and caudal aspects but not continmuous, The
cellus was slightly radio-opaque,

The rzdiograph taken on the 37th dsy revecled the
prescnee of radio-opaqus e=zllus which was dense on the oranisl

surfece, But lees 20 on the osudal aspect,

In the radiograph taken on the 43xd day, the fre-
cture lines were distinot, The eallus on the cramisl
aspect was dense znd continuous, There was lipping of the
osllus from the distsal fraegment on the caudal aspeot, The
callus was more radio-opaque, The radiograph on 48th dsy

revealed a dense, continuous and radio-opaque callus on the
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oranial aspect, The callus had become continuous

on the caudal aspect also, but the callus was less
denee, Cellus wes uniting the two frogments, A
radiograph wes taken en 55th day after removel of the
pin., The fracture line had been oblitersted completely.
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The present study was oconducted in 16 apparently
healthy erose~bred oalves aged from six to nine months
and weighing 38 to 75 kg. Narcosis by intravenous
injection of 10% ohloral hydrate solution st the rate
of 1 ml/kg body weight snd epidursl snasethesia using
eight to 20 ml 2% lidocaine hydroshloride solutien
were employed throughout the study., Frocture of the
tibia wvas created either on the middle or the lower
third after incising the skin on the medial aspeot
separeting the periosteum and then sawving it vith a

vire sav,

In Oroup I consisting of six snimels the skin
incision was apposed by inserting a series of mattress
sutures using smonofilsment nylon, The fr-cture wes
reduced, lizht bamboo splints were applied and then
plaster of paris cast was put on and the animals wvere
kept under observation,

In Group II consisting of ton animels Kuentscher
Cloverlesf nall was introduced for internal fixation,
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The skin wound w:s sutured ae in Group I and plaster
of parie caet was applied for additional support.

Beeovery from the anassthesis was uneventful end
the 2nimals wers normal in feeding habits thereafter,
Of the sixteen snimals, two enimsls could stand up
without asaistusnce on the dsy of operation, while 13
oould stand up on the second to fifth dsy snd one
could not get up,

In Oroup I during the period of observation,
no animal oould beaxr weight on the frastured limbd,
While in Group I1I excepting Nos,I1I/1 and 11/2 the
animals started besring w:isht on the fraotured limb
between 10 to 30 days, Heamkumar g% gl. (1976) hed
reported thet the unimal could beasxr weisht on the
eighth day in 2 case of spirel fracture of humerus

in a buffalo heifer.

In Group I, after reduction of fracture and the
aylication of plaaster oast oedema of tho stifle
region above the plaster cast ves observed whioch dis-
appeered in two to three days vhile in Group II the
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oedema dissppeared within four to six days, This may

be beczuse of the pressure of the plaster ocast,

In Group I, the skin sutures were removed only
in one enimal (I/2) end in Group II the sutures were
removed in all animals within eight to ten deys, In
Group I, Enteromycetin wss administered intrsmusculerly
daily for three days postegperatively vhereas in
Group II, s course of sntibiotios viz, Munomyoin or
Strepiopenicillin vas administered initislly, In
one animal (II/3) the course of Munomycin was started
only on the tenth post-operstive day, In all aenimals
of Group II except II/Y, 11/2 snd 11/%, a oourse of
Enteromycetin wee also sdministered, This was done
after sensitivity test of the pus, Chlorsmphssnicol
(Bnteromycetin) and Kemsmycin wers found semsitive
while it was resist:-nt to Penicillin, Streptomycin and
Tetracyclines, )

In Group I, wound infection characterised by
abscess formetion was noticed within seven to 14 deys
post-operatively. Inspite of evacuation of pus after
incision =nd locsl treatment, infection gained access
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t0 the medullery cenal, In Oroup II, local infection
charaoterised with sbscees formation was noticed by
the 11th to 15th dsy in four enimels and by 25th day
in one animal and the rest five animals did not show
eny locel infeotion, This mey be because of the admi-
nistration of a course of.ohlorulpha-nicol (Enteromy-
cetin) besed on the sensitivity test,

Infeotion during and after intremedullery pinning
was en importsnt complication eccording to !Mohenty
et al. (1970). All the six animals of Group I and
four animale of Group 1I showed infeotion g=ining
accees into the medullary ocavity, inspite of antibiotlios
snd looal treatment of wounds, The findings of the
present study sre in egreement to the earlier findings
of Iundvall (1960) in horses, Vsughan (1975) and
Hunt ¢t al. (1980) in doge, Prassd et al, (1979) in
onttle end Hamilton end Tulleners (1930) in new born

calves,

- In 81l csases of Group I, infection locally end
into iutrmmedullary canal was a serious complicntion,
To some extend, it oould bde prevented by administretion
of sntibiotica, preferably after sensitivity tessg,
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Lundvall (1960) had stated that osteomyelitis was
common inspite of the most rigid aseptic tecamniques,
It i8 intcresting to note thet, had there been no
local infeetion, =snd the immobilisastion being proper,
the union of the fracture was quite satisfeectory.
Breden end Brinker (1976) had recorded 64% successful
results in intramedullery pinning in fractures of
dogs, In the present study, had infection not super-
vened a8 in all snimsls of Group I end the four
enimals of Group 11, the resulte would haie been
comparzble to the results in dogs by Braden and
Brinker (1976),

In all the recovered cmses, rotation wes 2
festure, as reve:=led oclinicslly and radiographicslly,
This finding is in agreement with the earlier ovser-
vations of G111l amd Tyegl (1972),

In all the recovered cames dropping of the
right fetlock wss obvious (Pig,21),

In Group I end II, epposition of tke fLragments
wvas normal on reduction a8 revealed in the radiogrephs,

In Group I, the subsenuent radiographs revealed that
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alignment had been deviated, spposition changed with
upwerd or downvard displ esement of the fragmenta, This
vas not noticed in Group II, wherein intremedullury
Kuentscher Cloverleaf neil hed been introduced, supported
by plaster of paris cast,

In tibisl frectures plaster of paris cest might
not have been successful sincs it could not efficiently
immobilise the stifle joint above, In Oroup II, proper
immobilisation wae echieved because of the intrmmedull ary

pinning,

In 8ll cases wherein fmmobilisztion hzd been
effective and infection prevented, periosteal proli-
ferztion of tie osteogenic tiscues could be noticed on
both the fragmente by the third end fourth week, No
such periosteal proliferstive ohenges could apusrently
be seen in the r:diogruphe during the first =nd second
week, By the fifth =nd sixth week periosteal receotion
had been more apperent with lipping on the frasture
edges, obliter=tins the freoture line e=nd revesling the
formation of e prim:ay 6allue, The callus had become
more dense and r=dio-opaque by seventh and eighth week
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making the callus indistinguisheble from the adjacent
fragments in its deneity, ZThis is in agreement to the
earlier findinge of Stiock and Derksen (1980) in horses

and Remkumazr @t al. (1976) in fracture of the humerus
in a buffalo heifer,
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The present study was conducted on 16 apparently
healthy oross—~bred bull czlves aged from =ix to nine

monthe end weizhing 38 to 75 kg, They were divided
into two groupe, vizs

Group I, coneisting of six enimals and

Group 1I, consisting of ten animsals,
Narcosis by intrcvenous injeotion of 104 Chloralhydrate
solution and epidural anaesthesia by injecting 8 to
20 ml of 2% Lidocaine hydrochloride solution were
employed,

Fracture of the tibia was creasted either at the
middle or at the lower third by incising the skin
medially and sawing the tibia with a vwire saw,

In Group I, the skin wound was s.tured, the
fructure reduced and plastexr cast put on after applying
lizht bamboo splints,

In Group II, Kuentacher Cloverleaf neil was
introduced with the help of & guide wire and was
anchored into the distal frsgment, T lsster of ,cris
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oast was put on as additional support,

Becovery from anessthesis was uneventful end
the animels were normsal in feéeding habits, Of the
16 snimals, two could stand up without assistanoce
on the day of operation, while 135 from the second
to the fifth day and one did not get up.

None of the snimals in Group I could beser
weight on the freotured limb, In OGroup II, excepting
twvo animals, the rest could bear weight by the 10th
to 30th day, In ell the animsls, oedema of the
stifle region vrobebly due to the pressure of the
plaster cast, persisted for two to oix days,

Antibiotics were administered post-oper:tively,
In Group I, Enteromycetin wvas administered, In Group
I1, a oourse of Munomycin or Streyto-penicillin
vas first sdministered, Later, a course of Chloram-
pheniocol was administered on the basis of the senei-~
tivity test of the pus,

Wound infection, charscterised with abacess
formation was apparent in all the animals of Group I
and only in five animals in Group I1I,
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In Group I, vherein plaster ozst alone was used,
the reduction of the fragments had been disturbed
resulting in upwvard or downwerd displacement of the
fragment, In Group II, such displecement wes not
apparent, bec:use of the intramedullary Kuentscher
Cloverleaf neil.

Radiogrephs aftecr reduction of the fracture and
immobilisstion, hed shown proper apposition of the
fregments in sll cases, DBut in Group I, displacement
of the fregments was apparent, when the radiographs
were taiken by the next wveek,

Periostesl prolifer=tion of osteogenic tissues
could be noticed on either fragments by third to fifth
week, From the fifth to sixth week periosteal reaction
had become more prominent with lipping of the fructure
edges, By the seventh to eighth week, obliteration of
the fracture line and tendsncy for callus formation
were present, FProliferztive osteogenic reaction was
in progress resulting in orgenisation of the callus
as revealed by increzsed density, By this time, the
cellus hed become indistinguishable from the adjacent
bone radiographicelly,
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In cases, where there had been infecotion
locezlised at the site to commence with =snd later
extending into the medullary cenal, the results

wore not satisfsctory.

Had there becn proper immobilis=tion and
locel infeotion effectively checked, the union of the
froocture was nuite satisfactory., It is seen that,
plester ozet alone will not bring about sdequate
retention of the fragments in tibiel fraotures,
Upvwerd or downward displacement of frogmemts was
likely to occur, Introduction of Kuentscher Clover-
leaf nail into the medullary csnal end anchoring it
into the distal epiphysis, with plaster cast as an
edditionsl mesns of support would be a satisfeotory
means of reteining the frasture, until callus for-

metion has taken plaoce,

Adainistration of sntibiotics has been found
essential, It is preferzble to choose the specifio
ntibiotic on the basis of sensitivity tost, It is
intereating to note thzt, none of tho animals had shown
satisfaotory callus formation when infection supervened,
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Infection was of 2 locelised nature to begin with,
but later gaining accese into the medullery camel,

From the resulte of the present experimental
atudy, it is seen that,

1) internal fixation by using Kuentscher
Cloverleaf nail supported by plaster cast
and administrstion of antibiotiocs would be
a satisfzctory technique, and

2) reduction followed by immobilisation with
plester c¢=25t alone will not be a satie-
faotory mesns in the trectaent of tibial

fractures in eslves,
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ABSTRACT

The present study was conduoted om 16 apparently
healthy oross-bred bull calves aged from six to nine
months =2nd weighing 38 to 75 kg, They were divided
into two groups, viss

Group I consieting of six enimals; and
Group Il ooneisting of 10 animels,

Under ochloral nexcosis and epidurel anassthesia,
fraoture of tibia was oreated either on the middle or
at the lower third after inocising the skin medially
and sswing the tibia with a wire saw,

In Group I, the skin wound wes sutured, fracture
reduced snd plaster oast applied, ZEnteromyoetin wvess
administered intrsmusculsrly, None of the animals
oould bear weight on the frastured limb, Wound infection
and abscess formation was aspparent, Though reduotion
was proper initislly, the fregments showed displacement
later,

Subsequent radiographs 414 not show -ny progressive
oateogenic reaction end in none of the animals ¢liniocal

union was noticed,
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In Group 1I, Kusntscher Cloverleaf nail wes
directed into the medullary canal with the help of
the guide wire and was anchored into the distal
frogment, The wound was sutured and plester of peris
cast was applied ss an additionsel support, Excepting
tvo animals, the rest could bear weight by the 10th
to 30th day. Streptopenicillin or Munomyein was
first sdministered, This was later followed by a
ocourse of Chloramphasnicol after sensitivity test
of the pus, Periosteal proliferation was espparent
on either fregmente by third to fifth week wvhioch beceme
more prominent by the fifth to sixth week, Lipping
of tae freoture edges, oblitration of the fracture
line and the formation of the eallus wui obsexved by
the seventh to eighth week, Later, organisation of
the ocallus took place, Of the tun'oanoa. oxlindical
union hed tzken place in six snimals as evidenced by
the dense callus in radiogrephs,

In other cases extension of the local infection
into the medullery oanal had resulted in non-union of
fraoture even though osteogenic reaction was in progress
inspite of the infection,
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From the results of the present study it is
seen that, (1) Intermal fixetion using Kuentscher
Cloverleaf nail sup.orted by plaster oast and admi-
nistration of entibiotice would be a satisfactory
technique, and

(2) reduction followed by immobilisation with
plester cast slone will not be satisfactory in the
trectment of tibial fraotures in calves,
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