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INTRODUCTION 



THEATmNT OF T I U I A L  FRACTUUS I N  BOVINhS WITH 

RUSli PINS 

Surgica l  treatment of f r a c t u r e  i s  of a compara- 

t i v e l y  r ecen t  da te ,  During the  pre-ant isept ic  per iod 

t h e r e  were only sporadic  desc r ip t ions  about i t  i n  t h e  

medical l i t e r a t u r e ,  With the  in t roduct ion  of a n t i -  

s e p s i s  and a s e p s i s  i t  gathered momentum and by t h e  

beginning of t h i s  century t h i s  problem was discussed 

thoroughly by t h e  human surgeons ( S O M ~ C ~ S O ~ ,  1964). 

But tremendous advances have been made only during the  

pas t  40 years.  Veterinary surgeons not only adopted 

these  methods f o r  small animals but some l i k e  Otto 

Stadar  (1931) even s t o l e  a march over them by introduc- 

ing  a mechanical s p l i n t  i n  which both t h e  p r i n c i p l e s  

of ex terna l  and i n t e r n a l  s p l i n t i n g  were combined 

(otconner ,  1950). However, they have been avoiding 

t o  a g r e a t  ex ten t  the  t r e a t u e n t  of f r a c t u r e s  i n  l a rgo  

animal8 e s p e c i a l l y  those above the  hook and knee owing 

t o  the  d i f f i c u l t i e s  i n  reduct ion ,  i m o b i l i s a t i o n ,  

ambulation and poet-operative care.  Further ,  no t  

only the  owners have been non-cooperative due t o  t h e  

high c o s t  of t reatment ,  unusual labour  involved and 



unoe r t a in  u t i l i t y  of the  animal a f t e r  t r ea tment ,  but 

a l s o  t h e  animals  i n  t h e  form of heavy weight, r e s t i v e  

temperament and com9lex d i g e s t i v e  t r a c t .  I n  s p i t e  of 

t h e  foregoing t h e  Ind ian  v e t e r i n a r i a n  due t o  t h e  s e n t i -  

nen te  of t h e  people has  t o  t ake  up t he  t r e a t u e n t .  

L i t e r a t u r e  on t h i s  ua in ly  cons i s t ed  of r e p o r t s  on i nc i -  

d e n t a l  case8 i n  which t rea tment  u sua l l y  was ouccessful  

but  without l o g i c a l  d i scuss ion ,  F r ac tu r e s  i n  which 

t rea tment  f a i l e d  were n e i t h e r  r e f e r r e d  t o  a t  a l l  nor  

were discussed with  s u f f i c i e n t  degree  of  c r i t i c i s m  

( ~ h a n ,  1967). I t  a l s o  revea led  on ly  a few and l i m i t e d  

sys temat ic  s t u d i e s   ill, 1970). Therefore i t  has been 

decided t o  t ake  u p  eu rg i ca l  t rea tment  of one of t h e  

d i f f i c u l t  f r a c t u r e s  i n  l a r g e  animals f o r  a eystemat ic  

study.  

The province o f  Andhra Pradesh deyrndepd no t  only 

on cows and buf fa loes  f o r  m i l k  but a l s o  on bul lock 

power f o r  a g r i c u l t u r a l  opera t ions .  Therefore,  f r a c t u r e s  

i n  c a t t l e  and buf fa loes  have been taken u p  f o r  t h i s  

purpose. 

Aocording t o  t h e  a t a t i o t i c e  a v a i l a b l e ,  t h e  a o r t  

aonunon f r a c t u r e  i n  c a t t l e  admit ted  t o  t he  a o l l e g e  c l i n i c  

a t  T i rupa t i  i o  of T i b i a .  Moreover, i t  i s  t h e  inoot 

d i f f i o u l t  t o  t r e a t  and i n  the  p a s t  was l i s t e d  among t h e  



incurable fraaturee (~endrick,l951). Therefore, tibial 

fractures have been taken for this study, 

Various methods of lamobiliaation have been 

publirhed for tibial fraaturee in large animals. But 

every method has it8 own drawbacks and limitation#. 

Further, they are not simple, practicable and not alwayr 

8uccesaful under field oonditione. Therefore a new 

method has been thought of, The only method of immobili- 

sation that appears to have not been tried in bovines 

is Rush intramedullary pinning, Rush intraaedullary 

pins have eeveral good points, Following are the prin- 

cipal advantages given by Carney (1952) after his trialr 

in small animals. 

i. Introduction of the pin from the sides, as well a8 

from either end of the bone, is practicable. 

2, Temper of the metal uoed for the pin is euoh that 

the pin ia malleable enough to take a curve to enter 

the bone and resilient enough to realign itself within 

the bone following gutters on the surface of the 

medullary oanal, 

3.  The hooked head of the pin is designed to prevent 

migration into and out of the bone, and fauilitater 

ease in removal, if derired. 



4. The eled-runner point si~~plif ies introduc tion of 

the pin into the medullary canal. 

5 .  Three-point pressure exerted within the medullary 

oanal prevents displaoement or rotation. 

6. The pin provides secure fixation without the nece- 

ssity of impacting with large bars. 

7. Fixation utiliees normal longitudinal muaole pull. 

8. It makes poosible adequate fixation of fraoturea 

near joints. 

9. No complicated nor expensive instruments are required 

for their application or removal. 

10. Versatility. It is useful in all long bones. 

11. demoval of the pin after adequate healing i e  optional 

12. Kecessary hospitalisation period is comparatively 

short. 

Uut as those pins could not be procured, clover 

cross-section pius designed by Ur. D.F. Walker were 
$24 

tried. Their iailure made us to try,, the &ash &'ins at 

all coets. The surgical companies all over India were 

contacted. only one company responded. On receipt of 

the stocks systematlo study with Rush pine was started. 



REVIEW OF LITEMTUBE 



REVIEW OF LI TEKATUBE 

The literature on tibial fracture in large animals 

was reviewed under anaesthesia, plaster of Yaria cast, 

modified Thoaaa splint, transfiration, bone plates, intra 

medullary pins, Rueh pins, metallic implants, slings and 

ambulation. 

ANAESTHESIA: 

Kendrick transfixed in 1949 tibial fractures under 

ahloral hydrate naraoeie. In 1951, he used pentobarbital 

sodium with aoraain for animals below 500 lbs, and chlort 

hydrate and magnesium oulyhate for aniinale above 500 lbs, 

Ganis (1952) gave nembutal intravenously for induction, 

and 2r1 chlormag solution and nembutal for maintenance. 

Guard (1953) recommended ngeneral anaesthesia, ouch se 

chloral hydrate intravenously, plus the injection of son1 

25 local anaesthetic solution into the damaged tissuesw. 

Mohanty (1970) used chloral hydrate and uagnesiuu sul- 

phate mixture intravenously to produce sedation and 

relaxation. Gill (1970) tried on 3 groups of aniualo 

general anaesthesia with 6% chloral hydrate, epidural 

anaesthesia along with chloral hydrate sedation and 

eparine at the rate of 2 mg. per Kg body weight and 

ooncluded that general anaesthesia waer suitable for the 



reaaon that the period of port-operative quietude war 

ruffieient for the setting and hardening of plarter of 

Paris cast. 

PLASTER OF PARIS CAST: 

Bohler (1936) recommended inunobilisation of fracture 

with unpadded plaster of Paris cast keeping the joint6 

of the limb in a porition midway between extenrion and 

flexion to avoid teneion (~'~onnmr, 1950). Singh and 

Rao (1954) ueed unpadded plaster caet for tiblal fra- 

ctures immobilised with bone plates and external bone 

pins. Aacording to Weichel (1956) the unpadded plaster 

cast on the hind liab is too cumbersome and immobiliueo 

the who1 e animal. According to Beckenhauer (1958) caet r 

to be effective must irmnobiliee the bone fragments and 

this is pooeible only If the soft tissues between the 

cast and the bone are of limited thickneee; large muscle 

maases located over the upper humerus and tibia allow 

excessive movement. The oaot also must immubiliee arti- 

culations at either end of the fractured bone; it ir 

diffioult to extend the cast above tile stifle or elbow 

jointe in large animals; therefore the ueefulnesr of 

the oast ie limited to fraatures below carpus and tarsur 

Gill (1970) uoed unpadded plaster of Parie ooaptation 

alone in tibia1 fracture with satisfactory results. Be 



applied the bandage around the hock in figure ' 8 '  

fashion and extended it up to the tibia and oms to 

the oonolusion that fixation of splint at the hook 

and tuoking in of the bandage at the upper end of 

splint nullified the tendency of the cast to slip down, 

and omisaion of padding below the cast prevented rotation 

TLiOMAS SPLINT8 

Thomas (1939) used in a horse a modified Thomas 

aplint with anteropoeterior fraue for anchoring the 

board splint applied for immobilising the tibial fra- 

cture. When the fracture beoame compound, it wae removed 

and a different type of support was devised, To prevent 

sideward moveinent of the bone the fraoture was supported 

medially by means of a well padded stray iron anchored 

to the anterior and posterior rods of the frame, and 

laterally by 1nx6w board fixed in a similar manner, To 

hold the hock in position a short piece of lnx4" board 

was inoerted yoateriorly beneath the posterior rod of 

the frame. It was removed after 72 days and the animal 

was kept in sling8 for two weeke, sling and exeraire for 

two weeks and only exercise for two weekr. Calcium 

gluoonate was given in the feed. Gish (1941) employed 

for tibial fraature in a bull a modified Thomas aplint 

with anteropoeterior frame made from a pipe 17 feet long 



3/8" in diameter. It was firet bent in the middle, 

to make a loop, next around it until the ends wrre 

parallel to the lag in front and behind. Then the 

ends wrre bent to the shape of the leg in natural 

position. Finally one end was bent between the claw8 

and seoured behind to the opposite end to complete 

the antero-posterior frame. A light wooden splint 

was placed across the fracture and secured at both 

ends to the pipe. To this board the fracture mite war 

bandaged. Finally a second complete wrapping of the 

entire leg including the splint was made. Splint war 

removed after 32 days. Six out of eight caeea recoverec 

Alston (1942) in a cow partially imobilieed a tibial 

fracture with baling wire to a brace made by using 14" 

water pipe. Pointe of contact were padded and foot 

fastened t o  it with a oard. Guard (1953) made use of 

the full length Thomas splint for fractures of tibia. 

Beckenhauer (1958) devised a splint with partly detaoh- 

able lateromedial frame and an extension device for 

tibial fractures in cattle. First the ring splint war 

applied and riding wae overoome by extension. Then 

lateral deviation of lower fragment was first correoted 

by neane of ootton rope applied to the leg and 

rod and fragments immobilired with plarter of Paria 

bandage. After two weeke, when the pressure neurosis 



oacurred on the flap of the flank, the ring splint was 

replaoed by a bar splint and left in position for 2 to 

4 weeks. Aocording to Lundvall (1960) rerulte obtained 

in large animal8 with the Thomas rplint and certain of 

its modifications have not been as satisfaotory as those 

obtained in small animals, because of the meohanical 

difficulty in shaping the thick pipe or rod into a splint 

of desired form, decubital ulcers at the junction of the 

leg and trunk, difficulty in defecation, urination,getting 

up and walking when applied to hind liabs. Bowever, he 

admitted that it was most useful in the treatment of 

fractures in calves and fractures of the tarsus and tibia 

in horses, when used as a nupporting device with plaster 

of Paris cast. Springstead (1969) treated oblique fra- 

cture of tibia in a horse with a combination of coaptation 

plaster aast and modified Thomas splint and the animal 

was confined in a sling for about 18 weekr. ~ohanty(i970) 

obtained oatlofactory results with modified Thomas splint 

made of iron ring and two bamboo splints in case of 

tibial fraatures. They walked lame from 15 day8 to 

2 mcinths. 

TRANSFIXATION; 

Kandriok (1951) immobilised tibial fraoturer with 

one layer of planter of Paris oast anchored to four pin#, 



two from eaoh side, inserted in the proximal fragment 

and pressed by two pin rod6 on the ride6 and reoond 

layar of plarter of Paris oaet. An abroers in the 

medullary cavity resulted in an experimental oaoe due 

to one contaminated end of a pin paesing through it 

during the withdrawal of the through-and-through pin8 

inserted in case of radial fracture. Ganis (1952) tried 

3 pins for tibial transfixation, two in the proximal 

segment of tibia and the 3rd in the metatareue. Limping( 

was present for about mix nonths. Singh and Hao (1954) 

tried external fixation of bone pine aided by unpaddrd 

plaster of Paris cast in 3 cases of bovines with tibial 

fractures. Heichel (1956) passed two pins driven later* 

medially in the uninjured epiphyris of the injured bone, 

when this was not porsible through the epiphysir of the 

following bone and bridged them by means of lateral and 

medial plaster of Paris longetts and iron plates sorewed 

down to the pins and reinforced it by a oiraular plarter 

of Paris cast. Perubalsau seal was u8ed to prevent 

infection from passing in through the pin holer. In the 

uperienee of Beckenhauer (1958) the use of Kirschner 

apparatus in tibial fractures in bullr was unsatisfaotory 

as the patient would not attempt to stand or ambulate 

and the development of severe orteomyelitie was routine. 



Lundvall (1960) adopted, for tibial fracture, through- 

and-through pins and external bars with plaster of 

Paris aast enaloeing the protruding portion of the 'pins 

and bars' as they were not sufficiently strong to 

support the animal. Robert (1960) repaired tibial fra- 

cture in a mature bull by using two 18" long 6 plo thiak 

welding rods for transfixation, and two 12wxl&s.h" iron 

oplints drilled to suit the pins and four clampr for 

immobilieation. Plaster padding was provided to the 

iron splints to avoid damage from local pressure. Bower 

and Webb (1963) eucoessfully repaired a tibial fracture 

in a calf with tarsal dislocation by means of tranm- 

fixation with Steinmann pine and aluminium plates. 

Mohanty (1970) resorted to transfixation with plartrr- 

ing. One out of 4 developed osteomyelitir. 

BONE PLATES: 

Singh and Rau (1954) tried bone plating aided by 

unpadded plaster of Paris cas t  for a tibia1 fraature 

in a heifer. ilickman (1957) resorted to bone plating 

for tibial fractures in three bovines. Lundvall (1960) 

immobilised a tibial fraature in a horse with stainleee 

steel plates and plaster of Paris cast. Gertson and 

firinker (1969) suggested the medial ayproaoh for the 

fraature of tibia whicn is often shattered to many 

pieaes when fraatured. 



INTWEDULLARY PINS8 

Singh and Hao (1954) tried intramedullary pinning 

in two cows with tibial fraoture, Bohlero (1955) 

opined that intramedullary pinning will not be Neatis- 

factorily effective" in maintaining the alignment due 

to the fact U l a L  the superior and inferior extremitier 

of long bones are of greater diameter than the shaft 

and most part of the bone is cancellous. They rertri- 

cted its uoe to transverse mid-shaft fracture, and to 

femur. dickman (1957) did intramedullary pinning in a 

bull with tibial fracture but it was destroyed 3 day8 

later. Aooording to Lundvall (1960), certain teohoioal 

diffioultiee oonoerning insertion (opening the joint 

in certain locations) and the neaeseity of giving added 

ouyport (plaster of Paris cast or a Thomas splint) to 

the fractured member for some time after insertion of 

the pin(8) preclude the wide spread use of intramedullary 

pins. American Aseociation of hquine ~racti tioners (1965) 

stated that tibial fractures in young horees treated 

with marrow nails, had given good results (somiohsen, 

1965). Orthopaedia researoh oommittee (1966) reaonuumded 

intramedullary nailing for transverse and short oblique 

tibial fraotures in equine weanlings. Aooording to 

Anderson (1966) in fractures fired with intramedullary 

pine peripheral oallur only unites the fragments and the 
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rigidity of fixation is inreresly proportional to the 

amount of oartilage in the callus; in snugly fitting, 

tightly remaining nails bony union ooours muoh more 

quickly, and in loose fixation the oallus form8,through 

cartilagenous atage; so, intramedullary pinning is 

justified only when the stability provided outweighs 

the biological dieadvantage (destruction of bone marrow) 

and control6 the rotation. 

RUSH PINS: 

Carney (1952) not only acquainted the veterinary 

praotitioner with Hush intramedullary pin, itu advan- 

tages and its practical application i n  small animale, 

but also used it In one uaee involving the fracture of 

a weight bearing long bone of a cow. However, he 

neither gave the end result of his trial on the cow, 

nor hieapinion about their use in large anirnala. 

Lawson (1958,  ' 5 9  and ' 6 3 )  used Hush pine for irmaobili- 

sation of fraotures close to the joints in domestio 

anirnala and pointed out that more firm fixation can be 

obtained with them than with Sfelnmann pins. Amerioan 

Assooiat ion of Squine Prac ti t loners (1965) reuommended 

the Rush pin for fraoture of oleoranon with displaoe- 

ment. Sharma (1969) tried Rueh pins in condylar, aupra- 

oondylar and epiyhyseal fraotures of femur in dogs. 



METALLIC IMPLANTS: 

According to Annia (1969), implantation oaurer 

a loaal responre resulting in either enoapaulation 

by connective tissue or bone, or rejection or breakage. 

:Ie gives the following also as the most important 

specific causes of oorrosion. 

1. An area of low oxygen potential acting as an anode 

and relatively high oxygen potential acting as a cathode 

at and around the contacts or crossings of pins rerpe- 

otively. 

2. Transfer of sinute particles of a metal to the 

implant from an instrument made from a different alloy. 

SLINGS : 

Support of the animal in various types of elingr 

had been employed in the treatment of fractures of 

the long bones especially those of radius, tibia and 

femur by Tllornas ( i 9 3 9 ) ?  Lundvall (1960) and Springsted 

(1969) in horseo, Aocording to oeckenhauer (1958) 

uattle do not respond oatisfautorily to sling oupport; 

i t e  neck baud compresses the oesophagus, prevents 

eruotatione and oausea tympany; the temperanent of 

the patient is such that it makes no effort to cupport 

itself on the functionally mound limbs but depend8 

entirely on the sling for support; this oontributea 
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to the rapid development of pressure neororie a t  areas 

of sling contact and deterioration of patient6 general 

health. 

AMBULATI ON t 

McCunn (1953) wrote that the ambulatory methods 

of fracture treatment, adopted by modern surgeon, kept 

the fractured part abeolutely irmnobile but permitted 

the animal to use the limb instead of keeping the 

entire limb at rest as in the o i d  methods. Aooording 

to Reichel (1956) there is no better aftez-treatnent 

than the free active movement of the animal as this 

prevents damage to tlie circulation, atrophy of the 

muscles and bones and etiffness of joints. 



SURGICAL ANATOMY 



SUBGI CAL ANATOMY 

Not only i t  18 ermential  t o  know the mtruotures i n  

the  region6 of l e g  and s t i f l e  used f o r  Bush i n t r a -  

medullary pinning and pressed by t i b i a l  mplint f o r  

cor rec t  pinning and e f f ec t i ve  s p l i n t i n g  respect ively  

but a l s o  the s t r ua tu r e s  around the  oomon f r ac tu r e  s i t e 8  

t o  know the deviat ion8 of f rac tu red  fragments and t o  

enable gent le  reduction and avoid complioationr. Anato- 

mical points a r e  desoribed bearing t h i s  i n  mind. 

T I H A :  

The ahaf t  is  d i s t i n c t l y  curved, th ree  sided i n  the  

upper two t h i r d s  and smaller  and f l a t t ened  from before 

backward8 i n  t he  lower one th i rd .  It  has th ree  eurfacer  

and three  borders ( ~ i g .  3). 

The an t e r i o r  border i s  prominent i n  i t 8  upper 

t h i r d  forming the  c r e s t  of t i b i a ,  The r e s t  of i t s  

extent  i e  rounded and i nd i s t i nc t .  The c r e s t  preeentm 

a t  i t s  lower l i a i t ,  on the  medial aspect ,  a rough pro- 

minence f o r  the  i n se r t i on  of remitendinomus and a part 

of biceps fernoris. The l a t e r a l  border is ooncave and 

has the  f ibrous  par t  o f  f i bu l a  appl ied  agains t  it. 

Through the  apace between them the a n t e r i o r  t i b i a l  

veeaelr  pas8 outwards and forwardr, The medial b ~ r d e r ( ~ g ~ ~  

i s  th ick  and rounded i n  its upper fourth and gives  



attaohment t o  poplifeus mueole. 

The l a t e r a l  surfaoe ( ~ i ~ .  1 ~ )  is  wide above 

and gradually ino l ines  d i s t a l l y  t o  the f r o n t  of the 

bone and lodges the  muscles of do r ro la t e ra l  aspect 

o f  the leg. They a r e  oumplsx muscle (peroneus t e r t iuS ,  

medial d i g i t a l  extensor and oommon d i g i t a l  extensor) 

i n  f ron t ,  t i b i a l i s  a n t e r i o r  beneath i t ,  peroneous 

longua on i t s  l a t e r a l  aapeot and l a t e r a l  d i g i t a l  ex- 

tensor  behind and beneath the  l a t t e r .  Pos ter ior  outa- 

neous nerve (external  raphena) emerges under the  poste- 

r i o r  p a r t  of the  biceps femoris, passes euboutaneoualy 

i n  f r o n t  of the  Aoh i l l i s  tendon aad terminates on the  

l a t e r a l  aspeot of the hock. The recurrent  tarsal vein,  

forming on the l a t e r a l  aspect o f  the  hock, pasees up 

the  l eg  i n  f ron t  of the  pos ter ior  cutaneous nerve, than 

under bicepr femoris and jo ins  the  pos ter ior  femoral 

vein. The peroneal nerve parsing over the  l a t e r a l  head 

of gastrocnemius, descends behind the l a t e r a l  ligament 

of the s t i f l e ,  over t he  ooleus and divides i n t o  ruper- 

f i c i a l  and deep branubee. The supe r f i c i a l  branah passer 

over the coleus and l a t a r a l  d i g i t a l  extensor,  and down 

between i t  and peroneus longur and on the l a t e r a l  

aspeat of the  hook over the  annular ligament. The 

deep peroneal a lao  parses down between the  l a t e r a l  



d i g i t a l  ex tenror  and peroneue longus but deeply,  then 

between l a t e r a l  and common d i g i t a l  extenrora and through 

t h e  annular  ligament of hock. The a n t e r i o r  t i b i a 1  a r t e r j  

t h e  con t inua t ion  of p , 8 p l i f C a 1  a r t e r y ,  from behind t h e  

s t i f l e ,  passea deeply under pop l i t eue  t u r n s  outward and 

passes under t h e  l a t e r a l  condyle of t i b i a  and t h e  o r i g i n  

t 11 l a t e r a l  d i g i t a l  exteneor  and gains t h e  l a t e r a l  faoe 

of t i b i a  and i s  piaced along t h e  l a t e r a l  border of 

t i h i a l i s  a n t e r i o r .  The s a t e l l i t e  veine  a r e  two and a r e  

placed one on e i t h e r  s ide of t h e  a r t e r y .  I t  passes  dovn 

t h e  leg ga ins  t he  company of the  deep peroneal  nerve  

lower down and passes over hock. 

The medial su r f ace  (Fig.  18) i s  s l i g h t l y  convex. 

I n  i t s  upper t h i r d ,  i t  is  broad and rough f o r  t he  a t t ach-  

ment of medial ligpment, s a r t o r i u e ,  g r a c i l i a  and semi- 

membranoaus. Below t h i s  i t  i s  narrow, smooth and rub- 

cutaneously placed. Saphenous a r t e r y  and nerve descend 

the  medial a spea t  of t h e  l e g  subcutaneously and reaoh 

t he  hoak, whereas t h e  saphenous vein  ascends up  subou- 

taneously t o  t he  medial condyle. Tibia1 nerve, t h e  

con t inua t ion  of t h e  s o i a t i c ,  runo over  t he  pop l i t eu r  

and deep flekxor, emerges under t h e  medial head of t h e  

gas  trocnemius, runs  eubcutaneously i n  f r o n t  of the 

Aoh i l l i s  tendon on the  medial aspeot  of lower pa r t  of 

t h e  leg .  



The posterior aurfaae  ( ~ i g s .  3, 1 A  & B) i# f l a t  

and wide above and lodges the mueclee of t h e  p o s t e r i o r  

aspect  of t h e  leg.  They a r e  gamtroanemiua and ro leur  

superficially, s u p e r f i c i a l  f l e x o r  beneath them, super- 

f i c i a l  and long heads of deep f l e x o r  deeply, popl i teua 

above and deep pa r t  of t h e  deep f l e x o r  below, Y~s t s r i~r  

t i b i a l  a r t e r y  detached from the poplit-1 a r t e r y  behind 

t h e  s t i f l e  runs down the  p o s t e r i o r  face  of t he  popl i t eur  

and between t h i e  musclo and s u p e r f i c i a l  f l exo r .  

The proximal extremity (~ig. 3 and 1A  i+ 0 )  i o  l a r g e  

and i s  made up of two condyles, a t ube ros i t y  and a #pine. 

The tuberos i ty  i s  a n t e r i o r  and i e  continuour d i s t a l l y  

w i t h  the t i b i a l  c r e s t  and i s  f o r  t h e  attaollment of t h r ee  

straight ligamente of the  p a t e l l a ,  The condyles a r e  

medial and l a t e r a l  and are f o r  t h e  oorreeponding oondyler 

of t h e  femur and menieoi , The l a t e r a l  condyle ha8 t h e  

rudimentary f i b u l a  fused with i t  on i t 8  l a t e r a l  aspect 

and se rves  f o r  t h e  attachment of t he  l a t e r a l  ligament 

of t he  s t i f l e .  Medial condyle give8 attaohment t o  medial 

ligament of s t i f l e .  

The d i s t a l  extremity (Fig. 3) i s  rmelXor than t h e  

proximal one. Its a r t i c u l a r  aur faae  p resea t s  two deep 

r a g i t t a l  grooves f o r  as t ragu ius .  It i e  bounded msdially 

by the fused malleolua, and l a t e r a l l y  by the a r t i o u l a t i n g  



lateral malleolur (distal extremity of fibula). 

The medullary aenal is slightly ourved, wider 

close to the antremitlee and narrow in the middle of 

the shaft. 

STIFLE : 

It is composed of f emoro-patellar and iemoro- 

tibia1 articulations ( ~ 1 ~ 8 .  1A & B) . 
Femoro-patellar articulation (between patella 

and troahlea of femur) is provided with a loose oap- 

sular ligament (forming a pouch under the inrertion 

of quadriceps musole), two ligaments, medial and lateral 

(extending from the corresponding faces of the oondyler 

of femur to the lateral and medial angles of the base 

of patella) and three otraight ligaments, lateral, 

middle and medial (extending from the patella and its 

fibro-cartilage to the anterior tuberosity of tibia). 

The femoro-tibia1 artiaulation (between the oondylee 

of femur and tibia) is provided with a aapsular liga- 

ment (attaohed to the margins of articular eurfacee of 

feaur and tibia, oonvex borders of the meniooi. and 

aruciate ligaments), two interarticular cartilaaes, 

lateral and medial, two oollateral ligiuaente, lateral 

and medial (atending from the aorresponding oondyler 

of femur to the fibula and to the medial oondyle of 



tibia) two orueiate ligments, anterior and posterior, 

(the former extending from the tibia1 spine, upwards 

and backwards, to the lateral part of the interoondyloid 

fossa of the femur, and the latter axtending from the 

tuberole medial to the popliteal notch, upwards and for- 

wards, to the anterior part of the interoondyloid fooaa 

of femur) and a membran4ous poeterior ligament (enclosing 

the joint behind). 

Posterior mueoular maes ( ~ i g .  1C) consiets of 

gastrocnemius, surrounded by biceps femoris laterally, 

seuitendinoaus posteromedially and semimetubranosus 

aedia l ly .  





MATERIALS AND METHODS 

Cattle m d  buffaloes, intramedullary pinning 

under intravenous ahloral hydrate anaeatheria, and 

external splinting with a short modified Thomas splint, 

formed the materials and methods. 

PLAN 

A .  Trying simple anaesthetic methods and selecting the 

method most suitable for pinning the fraotured tibia. 

2. Trying various fracturing methods and adopting an 

easy method of fracturing the tibia for the sxperinentr. 

3. Trying intramedullary pins - Walker's and Rumh - 
on the fractured tibia and taking the pin that aan be 

driven easily and that aan bring ah~ut immobilieation 

effectively. 

4. T r y ~ n g  the pin seleated on experimental and clinioal 

cases of tibial fractures and recording the reaults. 

5 .  Evolving a procedure for inunobilising the tibial 

fracture with the experience gained in the experiment8 

for use by field veterinarians. 

MATERIALS 

ANIMALS : 

Twenty nine animals - 1 bull, 10 bullocks, 3 bull 
oalvee, I 1  buffalo bull oalves, 2 buffalo bulle, 1 aow 

and 1 heifer, for trial8 and experiments. 



2 3 
ANAESTHETICS r 

Procaine hydroohlorido and ohloral hydrate for 

regional and goners1 anaertheria rerpeatively. 

BACTERIOSTATIC AGENTS8 

Sulphanilamide powder, Streptopenicillin, Omnauycirl 

and Terramyoin to prevent osteoperiostitis and oeteonye- 

litir, 

INJECTION EQUIPMENT: 

Reaord syringe8 of 10 nl, 20 ml and 50 ml oapeaity, 

intravenous apparatus with Murphy's drip and 16 gaur  

hypodermia needles of 2" and 4" length for intravenour 

and intramueoular injeotions. 

FRACTURING TOOLS: 

Two wooden blooks, iron bar, round and angular iron 

rods, ohisel, harmer and sledge hammer for fracturing 

the tibia. 

PINNING INSTIIUMENTS: 

Rush and Walkerto pins, intramedullary pin and 

electric drillr, haamer, outting pliers and 18 gauze wire 

for insertion and removal of pins in oaee of wrong pinning. 

Straight aylindrioal stainlesr ateel rods 

(steimann pinr) of 3 mm and 4 nun diameter with trooar 

point, fittod to an electrio drill in older animal8 



and t o  intramedullary pin d r i l l  i n  younger an ina l r  

were used f o r  d r i l l i n g  the  bone. 

Two types of pins,  one given by D r .  D.F. Walker 

and the o ther  introduoed by Rush and Gtuah ( i949) were 

taken f o r  the  study. 

Walkerto pin (Fig. 2B) i s  wider and trunoated a t  

one end and pointed at the  oth.er end. Its oroar  sec t ion  

resemblee a star. 

Hush pin ( ~ i g e .  2C & 3C) i e  a round r t a i n l e s s  

s t e e l  rod w i t h  ourved sled-runner l i k e  point at  one end 

and a hook a t  the o ther  end, which fscea i n  the  8-9 

d i rec t ion  ae t he  e l i g h t l y  aurved point. The point  

guides the pin up o r  down the aedul la ry  canal without 

displaoement of i t e  contents. The hook when the pin 

i e  completely dr iven i n t o  the medullary canal beoomer 

f ixed over the  oortex of the bone a t  the point of entry 

and prevents migration. #When properly appl ied the pin 

exert8 3 point pressure by oounter forae  and securer  

f ixa t ion  by a apring pr inc ip le  t h a t  allows musaular 

oompreosion of the  lragmentr a l t e r  alignment, a i r  

tends t o  give r o l i d i t y  and at  t h e  sane time anhanoes 

unionw ( ~ a r n e y  , 1952). 

The n a i l  i s  made of 18/8 Wo r t a i n l e s e  s t e e l  whiah 



l o  s a i d  t o  be i n e r t  (non-aurrorive, non-e leo t ro ly t ia  

and non-magnetlo) and can be had i n  r equ i r ed  d iamete rs  

and lengths.  A s  some of t h e  mrh p ins  ruppl ied  by the 

oompany were uneu i t ab l e  f o r  o e r t a i n  r i z e a  of animalr  

and were de fea t i ve  i n  t h e i r  t i p s ,  nu i t ab l e  pin# w i t h  

oo r r ec t  t i p s  were made from t h e  18/8 r t a i n l e r e  steel 

rodp got  from a Madras t r a d e r .  

A rod $* less than  t h e  l eng th  of  t h e  bone t o  be 

pinned was taken and one end w a s  raaped t o  curve it 

i n t o  a sledge-runner l i k e  point  and iw of t h e  o t h e r  

end w a s  bent i n t o  a hook, A l l  .harp edges and hammar 

marks were removed w i t h  a s p e c i a l  f i l e  and t h e  soratohem 

made smooth wi th  a speo i a l  emery paper. It w a s  po l i shed  

i n  a l o c a l  company and wae not iameraed i n  h o t  n i t k i o  

a a i d  t o  g ive  i t  a p r o t e a t i r e  oxide aoa t .  

SPLINTING EOUIPi%3JTt 

Short  modified Thomas s p l i n t e ,  b r o a r t  d r i l l ,  

i4-18 gauze w i r e  and bandages t o  apply t h e  s p l i n t  and 

f ix  it. 

Eaah s p l i n t  (Fig.  2 ~ )  oons i s ted  of an oval  r i n g  

and a 'V1 rhaped frame f i xed  la te romedia l ly  and at 

r i g h t  ang les  t o  t h e  r ing ,  I r o n  rod,  t h r e e  and a half  

time6 t h e  l eng th  of t h e  l imb from r t i f l e  t o  foo t ,  war 

taken, Pirmt an oval  loop,  whioh enoomparres t h e  upper 
70 14 



extremity of t i b i a  and when apklied allows 2*  apace 

around i t ,  was made eeyarately from t h i s  rod and 

hooked behind. The remaining rod was bent i n  the 

middle and made in to  a 'Vt l i k e  frame, Its ande were 

bent outwards i n t o  hooks and f i r e d  to  the r ing  l a t e r a l l y  

and medially i n  such a way that they enolose 1/3 of the  

loop i n  f ront  and 2/3 behind ( ~ i g .  9). Small inward 

ourve (foot aurve) was made i n  i ts s t i r r u p  f o r  aeouring 

the  f o o t  wire, When t h i s  was made, the ' V '  frame w i l l  

be e l ight ly  longer than the l imb,  Final ly ,  the  f r a a e  

was bent to  s u i t  the hock bend se was done by Gish (194i) 

PlETHODS 

Simple methods o f  anaeathet is ing the  hind limb, 

f rac tur ing  the t i b i a  and pinning the f rac tured  bone were 

t r i e d ,  the unsui table  ones were abandoned and s u i t a b l e  

ones desoribed,  

ANAESTHESIA r 

S c i a t i c  uerve and epidural blooks were induced by 

making perineural and epidural i n j ec t ions  r e s p e c t i ~ ~ l y  

with 2.5% procaine hydrochloride solut ion,  General 

anaesthesia was induced by in j ec t ing  intrarenously,  

iO$ chlora l  hydrate solut ion  able 1). 



TABLE I - ANAESTHESIA 

3.  Date uiwi Anaer- Anaes- 
thesia thetia 

, 3-11-70 ~ l l o o k  Soiatio Proeaine Slight senoation 
( 0 , s .  * nerve hydro- pre8ent.Muraular 
olarr) blook chloride relaxation un- 

satirfactory. 

4-11-70 lhtllook Sciatie Prooaine -do- 
(old grey) nerve hydro- 

block ohloride 

5-11-70 Uullock Epidural Proeaine Derensitired but 
(llark grey) uralgeria hydro- no musaular rela- 

chloride xation. 

6-11-70 lhtllook Epidural Proaaine -do- 
(Brown) analgeria hydre- 

chloride 

7-11-70 Bull General Chloral Deep naraorir. 
(Grey anaer- hydrate Raduaed akin 

thesia 8enration.Slight 
murcular relaxa- 
tion. 

9-11-70 Bulloek General Chloral Surgioal anaer- 
(old grey) anaes- hydrate thesia, first 

thesia plane. Good 
musoular relera- 
tion. 

3.S.r Operative surgery 

Ar the derensitisation and msaular relaxation were good 

trial No.6, it had been deoided to induae general anaertheria 



f o r  operationr i n  the  experimental and a l i n i o a l  oa ra r  by 

in jeot ing slowly 10% ohlora l  hydrate ro lut ion intravenourly,  

u n t i l  the nyrtagmur aeared, anus bwaae f laocid ,  tail limp, 

anal  r e f l e r  war abolirhed, rk in  renra t ion war l o r t  and 

aopiour sa l iva  r t a r t e d  flowing down the  mouth, 

FRACTURING t 

Two wooden blooks were kept under the  l eg  and i n  one 

case the region i n  between the  bloake vas struok from above 

w i t h  an i ron pipe. I n  two carer ,  round i ron  rod and a q u 1 . f  

iron rod were kept on t h i s  region and rtruok with a r ledgr  

hammer. I n  the fourth ca re  the  skin of the  l e g  was ino i red  

on the  medial aspeot a sep t i ca l ly ,  bone expored, oh i se l  appl ied  

aoross the bone and war etruak with an o r t h o p s d i o  haamer and 

the wound olosed with ruturee ( ~ a b l a  2). 

TABLE 2 - FRACTURING METHODS 

........................................................ 
No, Date Animal Tools ured Reoarla 

Iron pipe Fraotured a f t e r  severa l  
on1 y blowr. More riolenoa.  

Undesired, aonryound, 
mult iple f raoture .  

Iron -do- 
rod aad 
rledge 
h a m a r  

Angular i ron  -do- 
rod and 
hamnor 
Chirel  and Dealrod i r a o t u r e  with 
hamrr l e e r  t i e r u e  damage. 



As fraoturing the bone with ch i r e l  and hammer war 

easy and was arrooiated with l e e r  t i r eue  damage, i t  had 

been decided t o  t r y  t h i s  method f o r  fraofuring the t i b i a  

i n  experimental aninale. 

PINNING : 

Fi r s t ,  Walkerge pin wae t r i e d  i n  three aniozals. In  

two animals e t i f l e  wae f lmed ,  a  rmall outaneous inoir ion 

was made on the medial r ide of the an ter ior  tuberority of 

t i b i a ,  pin point was applied on the bone and driven down 

with a  hamer a f t e r  the reduotion of the fracture,  In  the 

th i rd  animal the bone was d r i l l e d  with a Steinaann pin f ixed 

t o  an e l ec t r i c  d r i l l  and the pin was driven through the hole 

with the hammer ( ~ a b l a  3). 

T U L E  3 - T#IALS WITH WALKER'S PIN 

.............................................................. 
No, Date Animal D r i l l  hole Hemarkr 

1, 30-11-70 Bullock Without dr i l l -  Pin entered the bone 
( ~ . ~ . c l a o s )  ing a  hole and oaae out of the 

fracture site,tlemoval 
of pin i s  too d i f f i -  
cu l t .  Position i e  in- 
convenient, No working 
space. 

2. 3-12-70 Bullook Without d r i l l -  -do- 
( ~ . ~ . o l a a s )  ing a  hole 

3. 3-3-71 Bullock Hole made vith Soft t i s sue  twieted 
(01d 4rey) e l ec t r i c  d r i l l  round the d r i l l  b i t  

and Steimann and oaured nore t ia rue  
pin damage, 



This p in  had been abondoned as a l o t  of incon- 

venience was axperienoed i n  d r iv ing  the  pin  and a8 

the r e  was rone t i s s u e  danage when d r i l l e d  and ae t h e  

p in  waa very weak, 

Rush pine were t r i e d  on 7 allimals, Three s i t e r  

f o r  dr iv ing the  pino were s e l ec t ed ,  Proximal medial 

s i t e  wae on t he  medial a spec t  of t h e  a n t e r i o r  t ube ros i t y  

of t i b i a .  Distal medial and distal  l a t e r a l  s i t e r  were 

j u s t  above the  respec t ive  mal leo l i .  The sk in  and oubou- 

taneous s t r uc tu r e s  i n  t he  pinning s i t e  were i n c i r e d  and 

r e t r ac t ed ,  A ho l e  was made i n  t h e  bone wi th  a Steinmam 

pin  and intramedullary pin d r i l l ,  f i r o t  keeping the  pin  

a t  r i g h t  angle t o  t he  bone t o  make a bed, then  a t  an 

acu te  angle t o  make an  oblique opening u n t i l  t h e  medullary 

canal  was entered.  The f rac tu red  fragments were then 

reduced, the  pin  was dr iven through the  ho le  ( ~ i g .  3) 

wi th  the  curve of t he  sledge runner t i p  d i r eo t ed  down- 

wards and i ts  sharp edge upwardo u n t i l  the  whole l eng th  

of the  pin except the  hook was i n s i d e  t h e  bone  able 4).  

Proxiaal  medial s i t e  war succsss fu l  i n  r l x  oases  

but some inoonvenience i n  d r iv ing  the  pin  was f e l t ,  

Distal medial s i t e  was suooerrful  i n  f ou r  cases  and 

distal l a t e r a l  s i t e  i n  f i v e  oases. Proximal l a t e r a l  

s i t e  was not  t r i e d  i n  view of the  heavy musoulature 



TABLE I - T U I U  Y I l l l  RUSH PINS 

Naturt  of Nolot Pin 
NO, u a t t  hima1 iractur, Suppltatn- 

pin1 #it# t a t i o n  

1, 27-4-71 & i f ,  T r a n r v t r r t  Nil PI1 , hro r t t w p t r  t a i l e d ,  I I) i f i icul t  t o  d r i r t  t h r  pin i n  PM :it@ 
ca l f  DM Fa i l ed ,  Tip c o r r e c t t d ,  due t o  want of working #pace, Pin 

a l d n  f a i l t d ,  point8 dotect ivo,  ~oapany  pin: not  
malleable, 

PM h a i n  f a i l e d ,  

2, 4-5-11 l u f f ,  T r a n ~ v t r r t  Tvo PH Succ t s r fu l .  In  E b i t e  tho bulgr of the  l a t r r a l  r u l l t o -  
ca l f  ' DL F l i l t d ,  P a s t d  when lus eaulsd d i t f i c u l t y  i n  naking the  angle 

thick t i p  oorrscted.  betwten the  pin and bone more acuto, 
Pin bent when f rac tu re  r i t e  was b tn t ,  

, 5 - 5 1  1 ,  Tr4n:rcr:t Throe YM Yi t rc td  t h e  o p p o l i t t  ,, May be due t o  d d e r  w l e ,  r t r a i g h t  t i p  
calf J am cortex1 pa r s td  when o r  bed t o n a t i o n  by the  drill b i t  on the  

t h i c k  t i p  bent, opporite wall of n e d u l l u y  canal, Pin: 

DM UMalo8d. bent eren though i n c r t a r t d  i n  number, 

4, 17-5-71 hull Oblique Three M F s i l t d ,  e n t t r e d  when ,, 4 n pin: wart t r l t d  t o  ino r t a l e  tL 
calf 4 01 lecond ho le  wu aade, s t rength but they fa i l ed ,  Paaaed when bent, 

thick DM Fa i l ed ,  p a 8 ~ t d  whcn 
bent ,  

~ a l l t a b i l i t y  appear8 to. be more inportant ,  
All the pin8 btnt  whbn the f r ac tu re  l i t 6  
was bent, Marrow oano out when the t h i r d  

DL -do- was drivtn,  

5 8  27-)-;I dullock Tranoveret Thret PI Pa#td with a l i t t l e  , Pine got bent when the a n i ~ d l  bars  weight 
(bark 4 mu d i f f i c u l t y ,  on the limb, Marrow c u e  out  when t h c  
Br9Y 1 thiok DM Pa'utd, 

t h i r d  pin was b r i q  d r i v m ,  

UL Par#@d, 

9-8-71 & i f ,  ' I r ansv t r s t  h PM Pa l r td  through 2nd hole,  p l v t t r  D i r t a l  l s t b r a l  lit0 f a i l e d  dut  t o  t h t  
calf 

DM  ail,, p a ~ r t a  nu artt obrt lvct ion caused by the  t r o  p i n t  a lready 

thiok ~ [ l t  tPU[*, 
&irsn, In t h i s  r i t e  PP c a s t  l l i p p t d  
 OM, Sling$ used, 

DL F a i l t d ,  

7 1  26-8-11 & i f 6  ~ b l i q u c  NO PM Paratd,  ~ ~ d i f i e d  NO banding o i  pinr  was not iotd 
ca l f  T ~ Q ~ I  on t h e  leoond d8Y1 t~~ DL P&##@dI l p l i n t  

the  a n i m l l  wtre a n a t s t h e t i l t d  with 10% a h l o r a l  hydratc  g i n n  i n t r a r t n o u ~ l ~ ~  



there ,  Therefore, d i s t a l  medial and d i r t a l  l a t e r a l  

s i t e s  were taken f o r  dr iv ing  the  Burh pinr i n  experi- 

mental animals and proximal medial and proximal l a t e r a l  

r i t e r  were reserved f o r  the  times of neaeeaity. 

A s  the  pin8 were p l i ab le  ( t r i a l  ~ 0 . 2 )  and a8 

the increase i n  the number of pine ( t r i a l  ~ 0 . 3 )  and 

i n  number of thiok pinr ( t r i a l 8  4 & 5 )  did not inarease 

the  r t rength of immobiliration, 9 X t e ~ a l  r p l i n t r  t o  a i d  

the U s h  pine were t r i ed .  The p l a s t e r  c a s t  i n  tr ial  mix 

d id  not ilnmobiliee the  s t i f l e  jo in t .  Moreover i t  

slipped down. The Thomas s p l i n t  i n  t r ia l  seven prevented 

the bending of the  pins. Therefore i t  was deoided t o  

t r y  a Thomas s p l i n t .  But becauae of the  drawbaoks of 

the  f u l l  length Thomas r p l i n t  given under review of 

l i t e r a t u r e  a ehort Thonar r p l i n t  r imi l a r  t o  one t r i e d  

by D r .  S.V. KBo on a hamstrung buffalo h e i f e r  (1971) 

and desoribed under nMethodew wao taken f o r  rupplenenta- 

t ion.  

SPLINTINGz 

The r ing  of the rhor t  Thomas r p l i n t  was padded 

with tow bandagod t i g h t l y  j u r t  r u f f i c l e n t  t o  make the  

lower part  of the  upper u t r e m i t y  of t i b i a  f i t  rnugly 

i n t o  i t  ( ~ i g .  8). The w a l l  of t he  toes  of olaws of 

the  fraotured limb were d r i l l e d  through and the  en48 



of a four  inoh long wi re  were paoeed from before 

baokwards through these  bolos.  The l i m b  was paasad 

through the padded r i n g  u n t i l  t he  l a t t e r  reached t h a  

region j u s t  below t h e  t i b i a 1  o r e s t  and r e s t e d  on it. 

Thsn the  foo t  w a s  pu l led  down and t h e  foe  wires  were 

i t x e d  t.o t he  s t i r r u p  ourve by twis t ing .  F i n a l l y  t h e  

liriib was immobilised by bandages applied t o  t h e  rods 

of  i t s  frame i n  the form of straps abora and below t h e  

hock and f e t l o c k  j o i n t s  t o  keep t h e r  semiflexed. 



W E R I M T S  AND RJ3SULTS 



WERIMWTS AND RESULTS 

Eaoh animal war weighed and prepared by starring 

and withholding water for 24 hours, washing the left 

limb, shaving and disinfecting the fracturing and p i ~ i n g  

ritee and anseathetising with ohloral hydrate. Next it 

was kept in left lateral reoumbency, tibia fractured, 

reduction Ufieotod, medial pin8 inserted, eide ohanged 

without disturbing the reduotion splint and lateral pins 

inserted. Finally tarral or tibia1 splint war applied 

and the animal kept under restraint and observation till 

the next morning. 

After 24 hours it was allowed to move about and 

assisted to get up from reaumbenoy whenever neaessary. 

On the third day, it wae let off to graze in the nearby 

pasture. 

Hediographs were taken before and after pinning 

until correot pinning was done, at weekly intervalr in 

the earlier experiments and at fortnightly intervals 

in the later experiments. 

Antibiotics wore given for five to reven day8 

from the day of the operation, and oomplicatione treatod 

as and when enoountered. 

Splint8 and pins were removed after variable 



poriods. To remove t h e  pin,  t h e  s k i n  w a s  tensed by 

prere ing  on t h e  a ides  of t h e  hook, inc ie ion  made 

011 t h e  bulge u n t i l  t h e  hook vae exposed, a loop of 

wire  w a s  parsed i n t o  t h e  hook and twis ted ,  turned 

round t h e  o u t t i n g  p l i e r s  and t h e  l a t t e r  hasurered u n t i l  

t h e  p in  came out.  

Ten buffalo ca lves  and b u l l e  purohased f o r  

the  purpore and two o l i n i c a l  caaee - one h e i f e r  and 
gr? 

one cow - were experimented and t h e  r e s u l t s  given i n  
4 

Tables 5 and 6 .  



DISCUSSION 



The rerultr of the imnobiliration of tibia1 

fraoturer with Hush pins aided by a rhort Thomar rplint 

have been dirousred under anaesthesia, reduction, pinr, 

drill opening, pinning sites, positioning, p i ~ i n g ,  

fraoiure-imobiliration-alignment, rupplementation, 

aorrectiona, oonpliaations, enoaprulation-rejection- 

breakage, aedication, Walker's pin and plaster eart. 

ANAESTtlE;SIAt 

Workers like Kendrick (1951) and Ganir (1952) 

ueed a mixture of intravenoue anaesthetiaa. Rut rearoned 

workers like Guard (1953) depended only on ohloral 

hydrate general anaestheria rupplemented by fraature-rite 

analgesia. An the mixture of intravenous anaeethetias 

make the araersnent of anaeothesia a bit difficult, 

ohloral hydrate only was used intravenourly for induoing 

general anaesthesia in thia projeot, However, anaes- 

thesia was not maintained in all the oaaer. 

In all the animalr, exoept in air, eleven and 

twelve, firrt plane of rurgioal anaeothesia wae induaed. 

They were unoonsaious when the bone was fractured, but 

regained their oonsaiournese partly (deep naroorir ) by 

the time the pinning war rtarted, as some tire, between 

induotion of anaertherir and pinning, vas aunrurred for 

35 



frseturing and radiography. Nerertheleaa, they remained 

unrrindful. of the pinning operation8 uoegt moving a 

little now and then. 

Animal r h ,  as a rerult of injection of a few 

more milliliters of ohloral hydrate solution, went into 

reoond plane of rurgioal anaesthesia. Pegurgitation of 

ruminal oontentr ooourred. They were allowed to flow 

down the mouth by keeping the head in a slanting porition. 

The animal was not only unoonscioue throughout the opera- 

tion but also quiet in the post-operative period for about 

sir hours, Therefore, this was adopted for animals 

eleven and twelve ured for trying the finalired teohnique 

of Rush pinning. But first plane is enough for clinioal 

oases as was done in animals four and seven beoaure in 

them the radiograph8 will be taken before the induction 

of anaesthesia and no time will be lort between it and 

the pinning. No diradrantage was felt even when the 

anaeetheoia lightened to deep naraosia at the time of 

pinning, Kendriok (1949) did tibia1 pinning under ohloral 

hydrate naroorir only. 

REDUCTION, 

Indireot reduotion wee resorted to in all animal8 

a8 anaertheoia induoed, produaed eomplete relaxation of 

PUS01 08. 



I n  u p e r i r e n t r  f i r e ,  raven, e ight  and nine,  

animalr being l a r g e  i n  r i z e ,  a reduotion r p l i n t  f i t t e d  

with a t r ao t ion  devioe war ured f o r  exfaneion and ooun- 

t e r  extension ( ~ i g . 1 0 )  and looal  manipulation f o r  

alignment of the  end8 of the  f rao ture .  I n  upe r imen t  

four  reduction r p l i n t  without t r a o t i o n  device war ured. 

I n  experiment8 one, two, three,  a i r ,  t en ,  aleven and 

twelve, animals being omall i n  r i z e ,  reduotion war 

ef fea ted  by the  o ld  method of applying t r a o t i o n  on t h e  

fraotured l i m b  with ropes t i e d  t o  the  pastern and parsed 

through the groins ,  and manipulating t h e  f r a c t u r e  rite. 

Proper alignment of f raotured end6 app8arr t o  be 

very rnsen t i a l  f o r  the  passage of the  pin from one fry- 

r e n t  i n t o  another. I n  a l l  animalr uompt i n  three ,  f i v a  

and eleven the pin8 came out of f r a a t u r e  a i t e .  Radio- 

graph8 revealed improper alignment. I n  animal e igh t ,  

the  pin did not pare the f r ao tu re  r i t e  u n t i l  proper 

alignment was effeoted.  Th i r  waa due t o  the  internal 

edge of the  and of the fraotured fragment i n  the  lumen 

of the  medullary oanal obstruot ing the  pin t i p  dur ing  

i t 8  parrage. S u ~ h  a th iqg  d id  not oaour when proper 

a1 ignment war aL#W t ed. 

PINS I 

Company pin# were t r i e d  f i r s t  i n  aevm animalr 



ured f o r  e r t a b l i r h i n g  t h e  preliainar'Y pinning prooe- 

durss  and i n  u p e r i n e n t  reven, Fai lure8 wore met with 

i n  trials one and two. Clore etxa~aination revealed a 

defec t ive  t i p  i n  those pine. I t  d id  not ou r re  l i k e  

the eledge-runner. Therefore, i t 3  edge got  i n t o  the  

groove o f  the f r ao tu re  l i n e  and the pin @topped moving. 

I n  animal one, i t  aven cane out of t h e  medullary oanal 

through the  f r a a t u r e  r i t e .  The pin parmed t h e  f r a c t u r e  

s i t e  when the  a n t e r i o r l y  d i r ec t ed  edge of i t s  t i p  war 

nade t o  d i r e o t  upwards by ra rp ing  it a l i t t l e .  

Fai lure  i n  anlaal reven, appear8 t o  be due t o  t h e  

pin not bending when i t  was dr iven aga ins t  the  0ppori t0  

wall of the medullary canal. It went i n  when t h e  t i p  

wae s l i g h t l y  bent and redriven. T h i s  r a i s e d  t h e  doubt 

whether the  oompany pine were of i8/8 SMo r t a i n l e e s  

e t e e l  which war malleable. Moreover, oompany p ins  r a i d  

t o  have been made of 18/8 a t a i n l e r r  s t e e l ,  weighed more 

than those prepared fron e t a i n l e s r  a t e e l  rode got  f ron  

a Madrar t r a d e r  who adver t i red  t h e  a v a i l a b i l i t y  of 

18/8 S.S. rods f o r  male. 

I n  view of the  defea t ive  t i p ,  l e e r  ma l l eab i l i t y ,  

more weight, higher  oorf and non-avai labi l i ty  of u a c t  

e izec  required f o r  tho  individual  boner, t h e  ume of 



ooapany pinr war diroontinued f o r  the  t i a e  being, and 

pinr nade from the  S,S. rod8 got  from the  Madrer t r a d e r  

were ured i n  the la t$er  uper fments ,  

Company pinr were ured i n  animal8 one and f i r* .  

Pins made i n  the  department were ured i n  animalr two, 

three ,  six, e ight ,  nine, ten, eleven and twelva, Both 

were ured i n  animalr four and seven, Corrosion on and 

re jeo t ion  of the pin8 a r e  given i n  Table 8. 

DRILL OPENINGI 

In  an iaa l s  three,  rix, eleven and twelve d r i l l  

opening being very oblique the pin t i p  after touohing 

the opposite wall of the  medullary oanal got  r l l g h t l y  

bent and on fu r the r  hamering glided along i t 8  w a l l  bend- 

ing l i k e  a bow, resahed the  o ther  extremity and entered 

the oanoelloue bone (~ig. 3 ) .  In animalr f o u r  and e igh t  

i t  wee l e s s  oblique. So the  t i p  beoame nore bent and 

the pin more ourred, The t i p  oould not reaoh the  o the r  

extremity due t o  rhortage uauaed by the  exoeseire aurving, 

In  animal two the  opening war l e a r t  oblique. So, t he  

pin not only beoame more ourred but a l r o  pieroed the 

cortex a l i t t l e  below the other  a r t r e u i t r .  These uperi- 

uenta s t r eos  the  need of a very oblique opening i n  t he  

bone f o r  the  pin t o  be driven. 



In  animal nine t he  pin  pierood t he  oppori to  

oor tex immediately a f t e r  en te r ing  t he  m e d u l l w  oanel. 

This might have been due t o  t h e  b i t  of t h e  e l e o t r i s  

d r i l l  e t r i k i n g  t h e  opposite oo r t sx  v io l en t l y  and -king 

a bed on i t ,  i n t o  whioh t he  pin t i p  might have entered 

during pinning and pieroed t h e  oor tex when hammered. 

Therefore, aon t ro l led  d r i l l i n g  war t r i e d  i n  t h e  rubre- 

quent axperiments t o  avoid euab beds. I n  animals four  

and eeven omall rimed b i t  was ured with the idea  of 

j iv ing the  pin a firm hold i n  t he  bone. But t h i s  r e r u l t e d  

i n  s p l i n t o r s  and araako i n  t h e  bone. Therefore, i n  

subrequent operat ions  b i t s  of  t he  same r i a 0  as t h e  p in s  

were used f o r  making t he  drill openingm. 

PINNING SITPS: 

They wore one lnoh below the  p rax iaa l  extremity  

and one inoh above t h e  dir ta l  sxt remity  on t he  l a t e r a l  

and medial aspeotr .  

S i t e r  f o r  pinning were not opened i n  animal one, 

Bone war d r i l l e d  through t h e  skin.  Conrequently p ln  

hooks oould not be burried. They remained out. In 

oourre of time they themselvee sot burried.  This was 

avoided i n  t h e  rubrequent experimmtm by i n o i r i n g  t h e  

akin and ruboutaneoum a t ruo tu re r  and r e t r a a t i n g  thom 

before aaking an opening i n  t ho  bone and b u r r y i w  tho 



hook8 under the  rk ln  a f t e r  the pin had been dr iven 

i n t o  the medullary oanal,  

Proximal l a t e r a l  r i t e  i s  a l i t t l e  below the  

l a t e r a l  oondyle of t i b i a .  Peroneal nerve IN o o u r r i ~  

down t h i s  r i t e  ( ~ i g ,  1~). It wao ured i n  animal four. 

The muroles oould not be r e t r ao ted  ef feot ive ly .  D r i l l  

pin r l ipped revere1 timer before raking a bed due t o  

the aonaavity of the  l a t e r a l  eurfaoe of the  bone here. 

h r o  hole6 made i n  the  bone aould not be traoed a f t e r  t he  

removal of the  d r i l l  b i t ,  f o r  the  in t roduat ion  of the  

pin, as the musolee uovered it. Bone waa d r i l l e d  again 

t o  pass the pin. Moreover, the  hole  oould not be mad@ 

obliquely i n  t h i n  e i t e  due t o  t he  bony bulge fo r red  of 

the l a t e r a l  oondyle of t i b i a  and femur preventing the  

d r i l l  pin from making the required aoute angle  with t h e  

bone. Conrequently the  pin dr iven i n  t h i r  s i t e  became 

more ourved and ahort  and reached the  a o r t a  above the 

d i s t a l  ex t rea i ty .  

Proximal medial s i t e  i r  on the  medial aapeot of 

and a l i t t l e  below the  a n t e r i o r  tuberos i ty  of t i b i a .  

I t  war used i n  animal three.  The pin hole  oould no t  be 

made obliquely due t o  the  8 ~ l e  oausea g i v m  above, 

Moreover, the  d r i l l  oould not be worked r a t i r f a a t o r i l y  

and the  pin oould not be hammered e f f w t i v e l y  for  want  



of working rpaoe, due t o  the  abdomen, t h e  p e l v i s  and 

t h e  th igh of t h e  upper limb (even though t he  limb war 

drawn forwardr) ooming i n  t he  way of t h e  d r i l l  and 

hammer respeot ively .  

D i s t a l  l a t e r a l  s i t e  w a s  used i n  animal th ree .  

The bulge of the  l e t a r a l  malleoluo prevented t h e  d r i l l -  

ink-pin from making an auute angle  wi th  t he  bone 

necessary f o r  making an oblique oponing. A s  a r e s u l t  

of t h i s ,  t h e  pin dr iven in t h i s  s i t e  a l s o  beaaae morm 

cul  ved and sho r t e r ,  Moreover, ex t e rna l  eaphena r e i n  

i s  i n  t h i s  s i t e .  Therefore, d i s t a l  p o s t e r o l a t e r a l  s i t e  

was t r i e d  i n  animal f i v e  and reeor ted  t o  i n  animals a i r ,  

eeven, e i gh t ,  n ine ,  t en ,  eleven and twelve. This is the  

best  s i t e .  Moreover, i n  oase of r e p a i r  i t  ha s  t h e  

advantage of f r e e  drainage thrdugh a dependent opening. 

Distal medial s i t e  was used i n  animals t h r ee ,  four ,  

f i v e ,  mix, seven, e i g h t ,  n ine ,  t e n  and twelve. I n  t h e r ,  

due t o  bulge of t h e  medial malleolus,  very obl ique opening 

could not  be d r i l l e d  e a r i l y .  Therefore, anteromedial  

o i t e  waa t r i e d  i n  animal eleven. But 13  d i d  no t  have 

any advantage over t he  medial mite. Moreover, l t r  t h e  

former t he  d r i l l i ng -p in  r l i pped  oeveral  times due t o  the 

rlope.  Fur ther  i t  hao a l s o  t he  advantage of dra inage 

f o r  r e p t i o  f l u i d s  as i n  t h e  d i s t a l  l a t e r a l  r i t e .  There- 

for., i t  he r  been deoided t o  u r e  medial s i t e  only. 



POSITIONING : 

The medial r i t e s  were d r i l l e d  and pinned keeping 

the animal on the  r i d e  of the  f rac tured  limb. The 

l a t e r a l  r i t e s  were d r i l l e d  and pin8 were driven, keeping 

the  animal on the  r i d e  of the  sound limb. The fracrtured 

bone wam kept on a s u i t a b l e  wooden block enveloped i n  a 

s t e r i l e  drape during d r i l l i n g  and pinning. Turning of 

the  animal from aide t o  r i d e  (of course i t  was turned 

gent ly and ca re fu l ly )  appear8 t o  have not  a f f ea ted  the  

pin already f i r e d  probably due to  the  presenoe of the  

reduotion r p l i n t  i n  posit ion. 

PINNING : 

I n  animal three ,  three pinr were used ( ~ i g .  7 ~ ) .  

The f i rs t  two pine in t e r f e red  with the introduat ion of 

the t h i r d  pin. Moreover, the t h i r d  pin could not have 

the  bow shaped ourve toward8 l a t e r a l  aspeot neoessury 

f o r  the ryring ac t ion  and the " three point holdn on the  

bone which a r e  e s sen t i a l  f o r  e f f e c t i v e  immobilisation. 

Bending medially of the f r ac tu re  r i t e  i n  about a week 

due t o  muroular uontraction proved th i e .  Bone marrow 

came out a r  the t h i r d  pin war being driven i n  t r ia l r  

three,  four and f ive  and the experiment three.  Thir d i d  
K 

not happen with two pinr. Thir show8 tha t  fewer the  
1 

number of pine driven the l e s r e r  w i l l  be the destruot ion 



of bone narrow, Moreover, i n  ca r e s  of i m o b i l i r a t i o n  

with Rurh pin8 where t h e  medu l luy  0tubal is not oom- 

p lo te ly  impacted with p inr ,  t h e  medullary c a l l u r  ( r ea l i ng  

and un i t ing  c a l l u r )  nay form t o  rone ex ten t  uhioh i r  

out of question i n  ca r e r  of i m o b i l i r a t i o n  with o the r  

medullary pinr  which impact t h e  medullary oansl  oorp le te ly  

a t  the  f r ac tu r e  r i t e .  Therefore only two pine of s u i t a b l e  

s i z e s  were used i n  rubrequent oases. 

I n  aoet  of t he  uares t he  pin  was obr t ruo ted  during 

i t s  passage i n t o  the  medullary uanal. I n  ~ i r a l  one 

a l i g h t  withdrawal and r o t a t i o n  of t h e  pin t o  a r i d e  over- 

came the  obetruotion.  I n  animal rlx inc rea r ing  t h e  

ob l iqu i ty  of the  drill opening allowed t h e  pin t o  par r  

e a s i l y .  I n  animals ten ,  eleven and twelve bending t h e  

f r ac tu r e  s i t e  upwards o r  downwards as t h e  case  r a y  be 

f a o i l i t a t e d  i t s  onward movement. I n  animal e i g h t ,  corre-  

c t i n g  t he  alignment of t he  f r ac tu r ed  ends made t h e  pin 

pass rmoothly up t h e  medullary aanal ,  I n  t r ial  four ,  

pin passed when i t  was bent a t  t h e  t i p .  

I n  animals rlx, eleven and twelve ( ~ i g .  ~ A , B  & C )  

both t he  pin8 were bent l i k e  bows with po in t s  and hook8 

d i r ec t ed  t o  one r ide .  Suoh p inr  only have 'the t h r e e  

point holdw and spr ing act ion.  Bohlerr (1955) r t a t e d  

t h a t  in t ranedul la ry  pin8 would not  be n r a t i r f a o t o r i l y  



efieot iveu i n  maintaininq t h e  a l l g m e n t  due t o  the  i a o t  

t h a t  ruperior  and i n f e r i o r  a x t r q t i e r  of bone a r e  of 

grea ter  diameter than the  rha f t .  But t h i r  i r  not  t he  

aaae with Rush intramedullary pin8 a8 t h e i r  poin t r  and 

hook8 oaaupy the peripheral  a reas  of the  u t r e m i t i o r .  

Uneventful reoovery i n  those three  a n i a a l r  ahowod t h a t  

the  pine were dr iven aor reot ly .  

In  animal six, pins were r i d e  by r i d e  and a g a i n r t  

eaah other i n  the middle of the  sha f t  due t o  the  narrow 

rnedu:lary oanal. I n  animal8 eleven and twelve they 

arosoed eaah other  a l i t t l e  below and above t h e  middle 

due t o  the wide medullary oanal. Acaording t o  Annir 

(1969) oontaot o r  orosaing of pins  a r e a t e  a reas  of d l f fo -  

r e n t  oxygen po ten t i a l s  and a c t  ae anode8 and oathodi  
4 

and r e s u l t  i n  oorroeion. The pine i n  there  anlmalr a l r o  

showed small a reas  of aorrooion a t  throe pointr .  

FHACTUHE - ALIGNMENTS - IMMOBILISATION: 

In  no animal the  f r ao tu re  war exaotly t r a n r v e r r e  

( ~ i g 8 .  4,5,6 8 7).  I n  animal one i t  war near ly  t ranr -  

verre  ( r l i g h t l y  oblique). I n  animal8 three ,  nix, n ine  

and eleven they were oblique. I n  animals two, f i v e  and 

twelvo they were very oblique. The f r ao tu ra r  i n  f i v e  

and twelve u tonded  t o  the  lower extremity. I n  animal 



fou r  i t  war not only very obl ique but b l r o  very i r r e -  

gular .  I n  animalr e i g h t  and t e n  they were s p i r a l  sad 

i r r egu l a r .  I n  animal reven i t  war comminuted. 

A l l  t h e  f r a a t u r e r  were no t  reduaed o o r r e a t l y  o r  

completely. Reduotion made o o r r e a t l y  i n  a few oaser  

were not maintained dur ing t h e  period between pinning 

anl f i r i n g  t he  pinr.  Therefore,  they got d i r tu rbed .  

The f rao tured  ends were i n  appo r i t i on  i n  animalr  

th ree ,  rlx ,  e i g h t  and twelve. I n  animal8 one and two 

they were facing each o the r ,  but  not  i n  appo r i t i on ,  

probably f o r  want of "oontaot oonprerr ionn.  I n  animal 

one, the  f rao tured  end9 were s l i g h t l y  d i sp laaed  due t o  

t he  t h i r d  pin ooming out of t h e  f r a c t u r e  s i t e .  I n  animal 

four ,  they could not be  brought i n t o  alignment probably 

due t o  improper reduotion.  I n  animal f i v e ,  alignment 

brought about by d i s t a l  medial p in  was n u l l i f i e d  f i r s t  

by proximal medial pin par r ing  downwards i n t o  t h e  lower 

extremity,  next by d i s t a l  l a t e r a l  p in  paering i n t o  t h e  

medullary canal  through t h e  f r a o t u r e  o i te .  I n  animal 

seven, alignment of f r ao tu red  f ragnente  and bone p ieoer  

waa almort brought about by reduat ion,  but could not  be 

maintained a r  t h e  ao r r ec t  pinning could not be done due 

t o  t h e  pino e i t h e r  ooming out  of  o r  en te r ing  through t h e  



f r ac tu re  s i t e  md oauring crack8 i n  the fractured endr. 

In  animal nine the alignment brought about by reduction 

and inmobilired by d i s t a l  pos tero la te ra l  pin war d i r t u r -  

bed by the distal medial pin coming out of the  f r m t u r e  

r i t e ,  This was removed and redriven wlthout uorrect in& 

the dirplaaed fragmente. Conrequently the  pin entered 

the medullary canal through the f r ac tu re  s i t e  and bent 

the f i r a t  pin. Therefore the pin8 were removed and 

unpadded p las te r  oas t  was t r i e d .  I n  animal t en  alignrrent 

of f ractured ends was not brought about. Moreover, t he  

pins did not take the correct  bendr a t  the  out re t .  Pin8 

a l so  were not f i r e d  proximally and d i s t a l l y ,  This night  

have adversely a f fec ted  the immobiliration. I n  animal 

eleven, the fraotured ends were almoet i n  apparition i n  

the radiograph taken before f ix ing  the  pins, su t  they 

were s l i g h t l y  displaced i n  the radiograph taken a f t e r  

f i r i n g  the pins. This might be due t o  not maintaining 

the alignment of f ractured end8 at the time of f ix ing  

the hooko. 

I n  a l l  the nine pinned animals kept under obrer- 

vation, exaept i n  eight  and twelve the pins maintained 

the fractured ends, whether brought i n t o  opposition or  

not ,  i n  t4e  sane posit ion u n t i l  the  oa l lu r  forred. I n  

animal e ight ,  the f r s ~ t u r e d  ends were i n  appouition at 



t h e  time of pinning. The radiograph a f t e r  f i r i n g  t h e  

p ins  war not  taken. Pinning war done through t h e  hole8 

made i n  t h e  d i r t a l  extremity i n  t h e  u rua l  r i t e r .  Af te r  

two weekr t h e  d i r t a l  medial p in  waa reen pars ing through 

t h e  f r ao tu re  r i t e .  The au thor  t h i n k r  t h a t  t h e  part of 

t h e  bone containing t h e  d i r t a l  medial p in  n i g h t  have 

given way by t h e  violence oaured by hammering t h e  d i r t a l  

l a t e r a l  pin. The blow8 ured t o  f i x  t h e  d i r t a l  l a t e r a l  

pin n igh t  have pushed t h e  upper fragment medially and 

with i t  the  d i r t a l  medial pin. Th i r  might have chipped 

o f f  t he  bone anchoring t he  hook of t h e  d i s t a l  medial pin. 

I n  animal twelve, t h e  ends were i n  appos i t ion  a t  t h e  

time of pinning. Af t e r  t h r ee  weeks, l a t e r a l  displacement 

was detected.  Thir might be due t o  non-fixation of t h e  

point  of d i r t a l  medial p in  i n  t h e  proximal rrxtremity. 

From t h e  above f indingo i t  can be oonoluded t h a t  

t he  Rush p ins  when parsed co r r eo t l y  and f i x e d  e f f e o t i r e l y  

can llnmobilire t h e  f r ac tu r e .  The oa l l uo  war normal when 

t h e  f rac tured  ends were i n  appos i t ion  and abnormal when 

they were not i n  apposi t ion.  

SUPPLEMENTATION t 

I n  t h e  treatment of t i b i a 1  f r a o t u r e r  i n  l u a e  

animalr, they being very heavy, moat of t he  workerr 

atlopfed methodr whioh aan be o l e a r l y  divided,  a8 i n  
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Table 7, into two partr, one for inmobiliration of 

fraoturod endr and tho other for taking the atrain 

that war formerly borneby the bone. However, there 

wore workerr who appeared to have depended only on 

one, for both the purposer, for uample, Ganir (1992) 

on transfixing pinr, Hickman (1957) on bone plater, 

Mohanty (1970) on modified Thomas rplint and Gill (1970) 

on plaster of Pario aoaptation, But intraaodullarg 

Rush pins in this projeat, being very weak, rhort modi- 

fied Thomas splints wore used and named a8 Tarral and 

Tibia1 splints ao the former war intended for metatarrur 

and the latter for tibia. 

In animal three, the short Thomas rplint extended 

from the tibial crert and condyles to a little beyond 

the foot. It was bent at the level of the hook to keep 

the hock and fetlock in a oeiaiflexed condition a8 ruue- 

sted by Bohler, 1936 (oited by OtConner, 1950) and 

Heiuhel (1956). By the third day a rwelling appeared 

down the limb due to the preraure of the ring on tho 

raphena vein, and presaure sores appeared round the 

upper extremity of tibia and on the eider of hook and 

fetlook due to the ring prerring below the tibial orert 

and oondyler and the frame on the rider of jointr. 

Moreover, the rtifle was not immobilired. Therefore, 

another rplint (~ig. 8) extending upto stifle and resting 



TABLE 7 - FRACTURE TREATMENT 

o Author Yoar I n r o b i l l r a t i o n  Supploaentation ,A-,---,-,.,,,,,,,,-----------..------.- ---------------- 
1, Thomar 1999 I ron  p l a t e  and Hodlfiod Thomas s p l i n t  

wooden board 

2, Girh ig41 Wooden board -do- 

3. Alrtan 1942 Baling wire Bra08 

4, Guard 195 J Bandages and tapor Modified Thomao 8 p l i n t  

5 ,  Kindrick 1951 P lae t e r  cae t  P lanter  c a r t  and pin 
rode. 

(pino were ured f o r  anchoring t h e  o a r t )  

6, Singh & Rao 1954 External pino. Unprdded p l e r t e r  of 
none p la tes .  P s r i r  o a s t ,  
In t raaedul la ry  pin. 

7. Reiahel 1956 Tranrf lxing pins P lanter  of Parin o a r t  
and i r o n  p l a t e r  

8, Beckenhauer 1958 P l a s t e r  c a s t  Dotaahable nodi f i ed  
Thomas r p l i n t  

9. Lundvall 1960 S t a i n l e s s  s t e e l  Plar t e r  o a s t  
p l a t e r  
Bone p la t e r  P laoter  c a r t  
Transfixing pins Grternal  bar8 and 

p l a r t e r  oaot  

0. Aobert 1960 Tranef ixing I ron  r p l i n t  and p l a r t r  
welding rode bandago, 

I, Bower 8 1963 Transf k i n g  Aluminium p l a t o r  
Webb Stelmuann pins 

2, Springstead 1969 P l a r t e r  oas t  Modified Thoaar s p l i n t  

3. Mohanty 1970 Traarf i xa t ion  P l a r t  e r  aa s  t 
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on the r t r a i g h t  ligament8 and p a t e l l a ,  with a wider 

r ing ,  chambered behind t h e  medial f i x t u r e  f o r  t h e  

raphena vein ( ~ i g ,  2A) and widened a t  t h e  j o i n t 8  war 

used. Thir oaused neg l ig ib le  damage. I n  animal t en ,  

peroneal pa ra lys i s  rupervenod probably due t o  the  r i n g  

o r  hook of the  frame of the displaced a p l i n t  prars ing  

on the nerve above t h e  l a t e r a l  oondylr of t i b i a .  There- 

fore , the  r ing  was chambered a t  and behind t h e  l a t e r a l  

f i r t u r e  a l s o  i n  axperiments eleven and twelve, 

In  axperinents nine and t e n  por t e r io r  p a r t  of t h e  

r ing  was bent upward8 t o  give i t  f u r t h e r  #upport, a8 

i n  the  e a r l i e r  oases the r ing  had only a n t e r i o r  support.  

Thie bend i n  animal nine oaured a preesure ro re  proba- 

bly due to  the  hardening of the  padding of the  r i n g  

brought about by the  animal wallowing i n  t h e  neighbour- 

ing pond. Therefore, i n  animals eleven and twelve 

t h i s  type of upward bend of t h e  r i n g  war avoided, 

The ap l in t a  helped the  animals I n  aabulat ion.  

A l l  t he  animal8 u o e p t  revon were ab le ,  from t h e  t h i r d  

day, t o  go t o  the  paoture i n  f r o n t  of the  department. 

Animals with tarsal e p l i n t r  wa1k.d normally and tho re  

with t i b i a 1  s p l i n t  f i r s t  dragged t h e  r p l i n t  during 

progrereion and l a t e r  ured f o r  u b u l a t i o n .  Af te r  a 

month they were a b l e  t o  walk even without t h e  r p l i n t  



5 1  

oonfirning the  r t a t enen t  of Beiehel (1956) that t h e r e  

war no b e t t e r  af ter- t reatment  than the  f r e e  a o t i r e  

movement of the animal. 

S l ings  made of ropes,  c o t  and gunny bag8 were 

used f o r  t r ia l  animal rix and experimental animal reven, 

The animals made no e f f o r t  t o  s tand  on the funa t iona l ly  

round limbs but depended e n t i r e l y  on t h e  s l i n g  f o r  

rupport as noted by Beckenhauer (1958). 

CoR1;LECTION: 

In  animal8 th ree  and four ,  even a f t e r  iamobil i ra-  

t i o n  with Rurh p inr ,  the d i s t a l  fragment devia ted  

medially. This wan aorreoted as war done by Thomar 

(1939) and Girh (1941) by plaoing a padded 3wx6w board 

between the  f r au tu re  r i t e  and tnedial rod of t h e  r p l l n t  

and bandaging the  par t .  I n  animal four ,  due t o  negleot  

o f  t he  owner i t  r l ipped  out whereas i n  animal t h r e e  i t  

remained i n  pos i t ion  u n t i l  t h e  o a l l u s  formed. nu t  i t  

oaured a prer rure  so re  exposing the  bone. It healed 

i n  no time without any oomplication o r  deformity. 

COMPLICATIONS t 

I n  animal two, o r t e o p e r i o r t i t i r  due t o  hammering 

t h e  pin point8 p iera ing  t h e  oortox a g a i n r t  t h e  bone1 

appeared making Its oannon roluminoue and hot. I n  



snimal ton, abroer re r  developed at t h e  lower a t t r emi ty  

probably due t o  neg lec t  of a s ep t i o  rout ine .  It war 

opened and the  pur was drained.  Draining s inuses  were 

present  i n  animals t h r ee  and e igh t .  I n  animal t h r ee  

p re r ru re  ro res  appeared below the  t i b i a 1  a r e r t  and con- 

dyler  and on t he  hook and f e t l ock  j o i n t r .  I n  animal 8 i X  

neg l ig ib le  preeeure ro ree  appeared round the  r t i k f l e  and 

below the  pa te l l a .  I n  animalr n ine  and t en  i t  appeared 

behind the  thigh. In  animal seven, even though amputation 

war done properly, radial pa r a ly r i r  r e s u l t i n g  from t h e  
r5krRvv.Al.rv 

oompreasion of t h e  nerve between the  thorax and4blade 

during prolonged reaumbenoy on the  hard  t a b l e  f o r  t h e  

operatione,  made the  caee hopelese. I n  animal t en ,  pero- 

neal  pa ra ly r ie  rupervened, Animal twelve ruddenly beoare 

s i ck  and died. Poet-mortea axamination revealed aou te  

g a e t r i t i s ,  However, a l l  t h e  conpl ica t iona were a t t ended  

t o ,  and prevented i n  subsequent u p e r i m e n t r ,  

ENCAPSULATION - REJECTION - BREAKAGE: 
D i r t a l  l a t e r a l  pin hook i n  animal t h r ee  at t h e  

time of removal was oeen oovered by s th iok oonneotive 

t i r r u e .  This might be enoaprulat ion.  I n  animal e leven,  

d i r t a l  anteroaedia l  hook oould not be d r t eo t ed  probably 

due t o  bony enoaprulat ion as w r i t t e n  by A M ~ B  (1969). 

Bejeation of pin8 oould no t  be deteoted i n  t i r e  



a8 it was not thought of a t  tha  ou t re t .  However, a 

few cara r  of re jeo t ion  ware mat with suoh a8 p a r t i a l  

r e jeo t ion ,  t o t a l  r e j e a t i on ,  r a j a c t i on  due t o  mechaniaal 

i r r i t a t i o n ,  infootion,  oorrosion e ta .  

The proximal medial pin i n  animal th rea  rhowed 

s igns  of ea r ly  r t age  of re jec t ion .  There wan a f luotua- 

t ing  tender swelling on i t s  hook, Pus drained out when 

i t  was opened. Distal medial pin8 i n  animalr th ree  and 

four appeared t o  be dares of p a r t i a l  r a jec t ion .  There 

were draining f i r t u l a e .  Later  they were f l y  blown, So 

the  pins were removed, Dieta l  l a t e r a l  p in  i n  animal e i gh t  

seeam to  be an u m p l e  of t o t a l  r e j eo t i on  as i t  was sxtruded,  

Pins i n  animal ten appear8 to  be examples of r e j e c t i o n  dua 

t o  infect ion.  So they were removed, No oase of r e j e c t i o n  

due t o  oorrosion was met with, It war too ea r l y  t o  ooma 

across  them as only extensive oorrorion leads t o  reJeution.  

Small patchar of oorrosion were detectad a f t e r  t he  

removal of the  pinr.  They were In  t he  i o n  o i  dark patahrr  

on the  hammer marks  made during Its mak iq  i n  pin8 removed 

from animalr two and three ,  and r u r t y  patuhas at the  oon- 

t a o t  pointr  i n  pins removed from a n i m l r  rlx and elavon, 

No oasor of breakage nor bending were ra t  with,  

evidently duo t o  nodiflad Thomar s p l i n t  taking a11 t h e  

r t r a i n .  The 8U5i and rubrtanoe i 8  given i n  Tabla 8. 
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TABLE 8 - ENCAYSUWTION, HEJECTION AND B W G E  

................................................................ 
NO. ~ p e r i m e n t r  I 2 3 4 5 6 7 8 9 10 I i  12 ----_-_____-_______--------------------------------------------- 

2. Enaaprulation . . . .  + . . . . . . . . . . . . . .  + .. 

4. Pa r t i a l  . . . .  + . . . . . . . .  0 . 4  + . . . .  
re jeo t ion  

5. Total . . . . . . . . . . . . . .  + . . . . . . . .  
re jec t ion  

6 .  Fraature ----------- N i l  ------------ 
of pin 

................................................................ 
C = Coupany make 
D = Uepartnental make 

In  a l l  aniaalo oraept i n  four and eleven I t r e p t o p e n i c i l l i n  

was used fo r  aeven dayr. I n  an i sa l  four Terraayoin war used 

f o r  f i ve  dayr and i n  animal eleven Omnaaycin war used f o r  f i v e  

day#, In  experiment nlne very heavy doses were given f o r  the  

f i r s t  four dayr a s  the pins were driven and withdrawn twice, 

and i n  the l a s t  r t ag r  of the operation the a r ep t i a  rout ine  was 

not perfect.  Gluaore r a l i no  war in jec ted  j u r t  t o  overooao 

dehydration i n  animals one and two and t o  tone up the  r y r t e a  

i n  animal oeven. 
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WALXEB'S PIN VEBSUS BUSli PIN: 

Walker's p in  war taken f o r  trials ar i t  had 

p ro jec t ing  l eaver  on i t a  a idor  t o  prevent r o t a t i o n  of 

tho lower fragment of the  f r a c tu r ed  bone. But  i t  ahowed 

a l l  the  diradvantages of S te inmam' r  pin. Moreover, 

i t  i a  weaker than S t e imann  pin. Walker h i n r e l f  admitted 

la ter  (1971) t h a t  i t  lacked o t reng th ,  

On t h e  o ther  hand Hurh p in r ,  i n  add i t i on  t o  t h e  

twelve advantage8 l i s t e d  under in t roduc t ion  appear t o  

have roue more point6 i n  t h e i r  favour. 

I. They can imuobil iee a l l  s o r t 8  of f r a c t u r e s  i f  reduced 

properly. 

2 .  Strength of i m o b i l i r a t i o n  oan be inoreared and bend- 

ing  at the  f r a c t u r e  r i t e  can be minimired by u r i ng  t h ioke r  

p ins  o r  ina rea r ing  t he  number of p ins  i n  the  medullary 

oanal t o  t he  impaoting point.  

3. Grip of t he  Rurh pin  on t he  bone I8 more than t h a t  

of Walker's pin o r  Steinmann'r p in  as t h e  hooked end of 

t h e  former i e  f ixed  i n  the  o o r t i u a l  bone of t h e  a h a f t ,  

where as both end8 of the  l a t t e r  two a r e  f ixed  i n  oan- 

oe l lous  bone of the  ac t remi t i e r .  

4. They der t roy  l e a s  bone marrow as they a r e  l e r r o r  i n  

diameter and paer along t he  r i d e s  of t he  medullary arnal. 

5 .  There i n  a p o s s i b i l i t y  of formation o f  endor tea l  c a l l u r  

due t o  epaue between tho o o r t u  and medullary pinr .  



PLASTEH CAST VERSUS R U s  PIN: 

 he method adopted by springatead (196919 am if 

gave encouraging reeultr, war triad with a little modi- 

fication in animal nine, a care of oblique fraeture of 

tibia. In thir oar0 the plaster of Parir cart war 

applied in three stager and anohorad to the tibia1 rplint 

(Figs. 6A 8 8). In the iirrt rtage it waa applied to 

the medially deviated proximal fragment end outer rod; 

in the aeoond rtage to the laterally deviated dirtal 

fragment and medial rod until the ends were brought into 

apposition; in the third stage it war applied all around 

until the pla8ter was thick enough to bear the weight. 

A little dirplaceaent of the endr of the fragmantr warn 

detected in the third week-end radiograph. Thir rort of 

displacement did not oaour even in oareo of great oblique 

fraatures inmobilired with hush pins. Thir @how8 that 

inmobillsation with Hurh pins driven and firmd properly 

after proper reduction is abrolute, where as immobilima- 

tion effected with only plartor oast is unoertain. 



SUMMARY AND CONCLUSIONS 



8-y AND CONCLUSIONS 

The rimple anaen the t ia  nethodr - s c i a t i a  nerve 

blook, epidural  blook, in t ravenour  a n a e r t h e r i a  - were 

t r i e d  on rlx animalr and a h l o r a l  hydrate  anaerthmria 

was adopted f o r  both t r ia ls  and experiments wi th  Walker'n 

pin and Rush pinr .  Various f r a c t u r i n g  method8 - r t r i k -  

ing wi th  an i r o n  pipe,  hamnering t h e  i r o n  rod,  angular  

i r on  o r  oh i s e l  kept on t h e  p a r t  - were t r i e d  on f o u r  

animals and f r ac tu r ing  w i t h  a h i r e l  and hammer was taken 

f o r  use i n  both t r i a l r  and axpsr immtr .  Walkera# p in  

was t r i e d  on th ree  animal8 and abandoned as i t  was weaker 

and had a l l  the  dimadvantages of o y l i n d r i u a l  i n t r a -  

medullary pins. 

Hush pins  were t r i e d  on reven animals t o  know 

t h e  eu i t ab l e  pinning r i t e s ,  number and t h i ckne r s  of 

pine required and whether they oan bear t h e  weight of 

t h e  animal. N e x t ,  bearing i n  mind t h e  u p e r i e n o e r  

gained i n  the  trials, they were app l ied  on twelve 

animals, two with meta ta r sa l  f r a c t u r e s  and t e n  w i t h  

t i b i a 1  I r ac tu r ea  inaluding two o l l n i o a l  c a r e r .  I n  one 

animal only p l a r t e r  of Parir o a r t  war applied.  A l l  

t h e  animals u o e p t  one were kept under obrervation.  

I n  one oane limb wa8 amputated. One developed paroneal 

paralysis. Nine animals walked normally. 



The following oonolurionr a r e  drawn from the 

above ~i tad trial8 and experiment a. 

1. Plane I of rurgioal anaerthesia ir enough for 

inmobiliration of tibia1 fractures with m r h  pins. 

2. The pinning miter on the distal extremity are 

better than thore of proximal extremity. YOS~O~O- 

lateral and medial site8 are the best a8 there ir 

plenty of working rpaoe for drilling and huaroring 

and as they facilitate free drainage in care of reprir. 

3.  mill bit used for making the opening must be of 

the sane size aa that of the pin, It ehould not be 

allowed to strike the opposite cortex. 

4. Yerfeot reduction of the fraoture, oorreot align- 

uent of the fraatured ends, pins with malleable temper 

and rledge runner tip, and very oblique drill opening 

in the bone are very essential for 81800th pinning, 

5 .  Pine ehould not be driven from the opposite utre- 

m i t i e r ,  espeaially on the rame ride, as the rooond 

pin nullifier the immobiliring effeot of the f irrt  

pin. Iaaobiliring effeet will be there only whon tho 

pointr and hookr are fixed (anchored) in the bono. 

6. Two pins are enough for immobiliration of the 



f r ao tu r rd  end8 i f  dr iven l i k e  bows c r o r r i n g  each o the r  

and f ixed i n  t h ree  p l r ee r .  But a rho r t  T h o ~ a  r p l i n t  

18 nrcer rary  t o  g ive  mupport t o  t h e  pin8 u n t i l  t h e  tiar 

of o a l l u r  formation. 

7, i 5 rh  pins  made of 3 mm, 4 am o r  5 m thick 18/8 SMo 

r t a i n l e s s  s t e e l  and t i b i a l  r p l i n t  aade of 1/4", 3/8", 

l / z n  or  5/Sn thiok i ron  rod should be ured dryending 

on the s i z e  and weight of the animal. S t a i n l e r s  a t e e l  

rods one inch l e e s  than the  length  of t h e  bone and 

i r on  rods 36 t i u e s  longer  than the  l i a b  from r t i f l e  

t o  loot  a r e  s u f f i c i e n t  t o  make the  Rush pin8 and t i b i a l  

s p l i n t s  respeot ively.  

8. A l l  e o r t r  of f r a o t u r r e  and of var iour  r i t u a t i o n r  

can be irnmobilised with lhah p inr  i f  t he  end8 a r e  brought 

i n t o  acourate  appori t ion.  

9. In  r p i t e  of r i g i d  aeep t i c  rou t ine ,  a n t i b i o t i o r  f o r  

seven days a r e  ea sen t l a l .  

10. In  young bovinrr below two hundred l b r  body weight 

s p l i n t  may be removed a f t e r  four  waeks and p i n r  a f t e r  

e ight  waekr a8 the  former sau re r  preerure r o r r r  and 

t h e  l a t t e r  r l e o t r o l y r i r  at t h e i r  junot ion o r  uontaot 

pointr .  
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1 A. Muroles of the 10s of the right hind limb 
(Anterolateral aspect) 

B. Muaaleo of the leg (~oaterointernal aepeat) 

8 .  Musolee behind the stifle (~eeper dioeection - 
Ant erolateral aspeot) 

I. Femur; 2. Articularie genu; 3. Adduotor; 4. Semi- 

membranorurj 5. Semitendinorun; 6. Gartroanemiur; 

7. Patella; 8. Middle p a t b l l ~  ligament; 9. Lateral 

patellar ligament; 10. Vartus externus; 11. Peroneal 

nerve! 12. Soleus; 13. Lateral fenoro-tiblal ligment; 

14. Posterior femoro-tibia1 ligament; 15, Semilunar 

cartilage; 16. Anterior tuberosity of tibia; t7.Tibialie 

anterior; 18. Peroneue longue; 19. Lateral digital 

extensor; 20. Complex muscle; 21. Ueep digital flexor; 

22. Tibial aponeurosis; 23. Tendon of the superfiaial 

flexor; 24. Superficial yeroneal nerve; 25. Femoro- 

popliteal verrela; 26. Tibial nerve; 27. bledial fenuro- 

patellar ligament; 28. Medial patellar ligment; 

29.  Medial femoro-tiblal ligwent; 30. Popliteua; 

31. Superficial digital flexor; 32. Long head of the  

deep digital flexor; 33. Tendon of gaotrocne~iua~ 

34. Tibia1 35. Tendon of the deep digital flexor; 

36. Anterior annular ligament; 37. Hing of the tibia1 

splint. 





8 A. Tibiel rplint; 8. Walker'r pin; C. Burh pin 

3. Sagittal  motion of tibia mhowing the rled- 
runner point gulding the pin along the wall 
of the medullary oanal, 





4 A. Spiral fraoture (~nimal  No.8) 

C .  Irregular and oblique fraoture 
(Animal NO. 10) 





5. Iunobiliaation with two Rush pins 

A. Animal No.12; 8. Aninal No.11; C. Animal ~ 0 . 6  





6, l~luaobiliration with plastor of P u i r  oart 

A,Fraature and8 at the t ine of applioation of 
plar t or oar t 

B.  a l ter  two week8 (Animal ~ 0 . 9 )  

7. Il~aoblliration with three Rurh pin8 (~nimal  No.3) 





8, Iuaobilirstion with Rurh pinr and tibial, splint 
(Animal No.3) 

9. Imnoblliration with plarter oast and tibial rplint 
(~nimal ~ 0 . 9 )  





10. Trastion rpl int ,  




	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif
	00000022.tif
	00000023.tif
	00000024.tif
	00000025.tif
	00000026.tif
	00000027.tif
	00000028.tif
	00000029.tif
	00000030.tif
	00000031.tif
	00000032.tif
	00000033.tif
	00000034.tif
	00000035.tif
	00000036.tif
	00000037.tif
	00000038.tif
	00000039.tif
	00000040.tif
	00000041.tif
	00000042.tif
	00000043.tif
	00000044.tif
	00000045.tif
	00000046.tif
	00000047.tif
	00000048.tif
	00000049.tif
	00000050.tif
	00000051.tif
	00000052.tif
	00000053.tif
	00000054.tif
	00000055.tif
	00000056.tif
	00000057.tif
	00000058.tif
	00000059.tif
	00000060.tif
	00000061.tif
	00000062.tif
	00000063.tif
	00000064.tif
	00000065.tif
	00000066.tif
	00000067.tif
	00000068.tif
	00000069.tif
	00000070.tif
	00000071.tif
	00000072.tif
	00000073.tif
	00000074.tif
	00000075.tif
	00000076.tif
	00000077.tif
	00000078.tif
	00000079.tif
	00000080.tif
	00000081.tif
	00000082.tif
	00000083.tif
	00000084.tif
	00000085.tif
	00000086.tif
	00000087.tif
	00000088.tif
	00000089.tif
	00000090.tif
	00000091.tif
	00000092.tif
	00000093.tif
	00000094.tif
	00000095.tif
	00000096.tif
	00000097.tif
	00000098.tif
	00000099.tif
	00000100.tif

