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INTRODUCTION

Heal thy teat ensures free passage of milk from
the udder. Trauma to the teat results in reduced milk
yield., Further if it is not attended to early, it may
end in complete damage of the udder. Thus, it is of
great economic importance both to the owner of‘the animal
and for the state, Because of the peculiar placement of
~ the udder and teat in bovine and caprine species, there

is always changce of enjury, specially in the exotic breeds
which have a large size udder. Sometimes the teats are
veory close to the ground. Both cattle and goat face
similay prodblems with reﬁanﬂ to teat injury. Traumatic
injury to the teat is one which is frequently encountered
in the field practice. The injury may result either by
the animal itself or from ocutside source, Barbed wire is
the most common offending object. The size end shape
of the injury vary depending on the cause. Bomeéimea4
the injury is so extensive that the ﬁnah loses quite a
large portion of its skin. A4 smsll injury communicating
to the teat sinus is considered to be much more prehlem-
atie than a larger surface injury,

The teats are very delicate in make up requiring
careful management. The stiicture and consistency of the
teat should be kept always nomal. But the injured teat



reacts very quickly. It becomes thick with a hard
‘consistency, when milking, free flow is hampered. Further,
Qhan the trauma communicates into the lumen, there is

losgs of milk through the wound, The wound allows infec-
iion to got inside resulting in mastitis. In some cases,
mastitis may become so severe that the granduiar tissue

' 1s completely destroyed. The animal becomes a liability
to a poor farmer. He suffers fromva ¢olossal loss which
he cannot compensate, develops frustration and suspicien
in the animal husgbandry programmes.. |

Reeent‘advaneeé'in surgical technique have given
hope for a recovery to many teat injuries. Many techniques
have been developed to repair teat injury and teat fistula
by employing various guturing patterns. But there ave |
Qnite a large number of teat wounds vhich are not prupérly L
teeated. The failure 1ava'great set back, Teat fistula |
is a challange to the Veterinarian in the field. uhem 1%
is neglected and the edges become flbruaed, thofpraghoals
is very grave. The owner runs from one practitioner to
the other and spends monay w&thahb any suceess.

- The problem was realized to be given 4mmediate
attendance and accordingly the present research vork was
‘teken up, The different steps in this topic were as
f£ollowas | . L '

1. repair of & surgically prepared teat £istula with
_,:lQW@~$BerS of horizontal mattraess sutures and
outside interrupted suture. |
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3.
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immediate tubed pedicle grafting after
repairing the musculovascular layer in c¢ase
of loss of skin from teat surface.

immediate tubed pedicle grafting without
repé;r of the musculovaseular layer in case
of loss of skin and deeper tissue from_the
teat, | | '

pinch grafting when a portion of skin
lost from the teat surface,

electrocautery to open up constricted tip.
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REVIEW OF LITERATURE

8o far literature is concerned many workers on
teat surgery have advocated different causes of traumatic
injury. Neusch (1918) reported that most of the teat
lesions wers gelf infliceted traumatism, Covs frequently
steop on their froat Seats when rising and many cows with
pendulma.ud.dws frequently step on the hind teats as
vell. He fupther suggested that there is also a posgie
bility of teat contusion by pressing the teat against the
floor with the hodk when rising, Case (1827) also
obsorved in his studies that 95 § of these injuries vere
‘gelf inflicted. /

Pouler (1241) eoxamined teat injuries in the cows
wvith pendulous udders and opined that the barbed wire
injuries penctrated decp into the lumen of the teat which
lead to milk fistula, BRagged a:in edge vas %iie-comm
feature in lagerated wounds caused by barbed wive. Bruised
teat was frequently c¢aused by the teat baing stepped
upon, oithor by the cow horself or by her neighbour in
the gtable, On exsmination, the teat was seen to he
swollen, very painful, and injured from 8 slight bruise
% complete crushing of the teat tissue, In somo cose
the siin was found peeled of, Milk could not be drawn,
due to swelling arcund the test orifice and the whole
teat which prevented the teat being haendled,
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| Rattray (1943) opined that the most common cause
of teat fistula is a perforation resulting frem a punctured
wvound of the teat or udder. He further described that
fistula of the teats and udder may originate where a
supernumerary teat was removed by the owner during calfhood .
vithout suturing the wound, BSeveral cases in vhich a
teat had been laid open by a longitudinal barbed wire
qut extending into the teat ¢anal were recorded by
Moore (1949), Injurics to the teat involving the teat
canal frequently occur early ia lactation.

Renk (1966) while inveatigating asbout the cows
presenting damaged quarters could see that the atfeeﬁsd
80 cows had an average age raaga between 8 to 15 yoars.
He found that most of damaged quarters vere Gue to
traumatic¢ injury. |

 Aacording to Blood (1957), one cov out of every
100 suffered from one major best lesion each year. The
lesions could be divided almost equally into two major
groups 3 lacerations and obstructions. Almost all of
them wepe traumatic in origin except for a minor group
of obstruction which appoared to be congenital in origin.
HMoat lacerations were cmused by barbed wire, & fow by
agricultupal implements and occasional ones by sharp tins
in vater holes. In the latter case the injuries were
usually very dirty end badly bruished snd changes of
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proper healing were poor. Barbed wire tears were most
frequently encountered in recently calved cows separated
from their ealves so that although the laceratiens were

" often clean and neat the oedema and sengorgement of the
teats caused considerable gapping of the wound and made
approximation of the edges difficult. Cows on heat and
gonfined in yards for servilae were another danger group.
Multiple severe lacerations were liRely to oecur vhen

such cows attempted to jump barbed wire fences. Most of
them penetrated beyond the sitin and connective. tissue
layor into the musele vhich caused milk fistula, Host
lacaerations were vertical bewause of the manner in which
they occurred, the teat being dragged over & sharpepointed
objeot. When tho objeet caught tho thick skin of the toeat
but did not cause teay, peeling oscurred, usually in a
dovnvard direction and often over an extensive ared. The
misale layer of the teat wall was leff intaet sad usually
the axtemsl orifice ramained patent and undamaged.

Praums of the teats of cattle might be in the
forn of lacerations peceived from barbed wire, thomns, |
end occasionslly from animal bitos (Amold and Weber, 1987).
Teats might 8180 be stepped on and lacerated by sharp
hooves, Contusion of teat wusually resulted from ¢rushing
when gtepped on OF pressed against the edge of the gutter,
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According to Kowalegzyk (1963) and Khan (1967),
bovine udder snd teats beeause of their loecation vere
constantly exposed to the influence of envirenmental
agents that caused trauma, They were commonly traumstized
by other cows treading on them and wore sometimes subjeeted
to gelf~inflicted wounds or to mechanieal injuries
resulting from being bumped against solid and sharp
. obgtacles or barhed wire, Khan (1967) further stated that
"y'eea't injuries might be caused by the testh of the young
'anas. Injuries of the teat might also be caused by
| mpmperly cperated mnk&ns machines and ian traditicnal

way of sﬁr&pﬁm out the milk. In tropieal ecountries
during the mmmor and mmy seagon animals s.ndnlge in
'oansf.ane kidking to remove fifes which might csuse great
enngyance to the animal, thus causing teat injury.

O'Gmer (1965) gtated that the large cnstmdad
| uddor of the cov was exposed to injury, and was apt to
he waunaed by mmms in mt&et vith aharp or pointed
bodies, Barhed wcwe vas a frequent cauge of lecerated
~wounds of tho mt and gland. vhich might alsc be bitten
by duga. whuo zem bar the hormn of mcther beast algo
occaatonany ocourred. |

- Gyunort m-vmka (1969) collected informie
tiong about 3,713 teat injurica treated at the Hanover
¢linic for hovine obstotrics between 1962 and 1967,
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Barbed wire vas the predominent csuse of injury. Trampling
inereased during the period assuming great importance.
Causes of the 1incresased incidence of trampling were
eongidered to be: incroassd asize of udder; modern housing
condition; inadequate care of the feet; and pares is due

to matabolic disorders at the time of parturition, |

Bodkhe (1969) said that in goass the barbed wire
42@@153 was the majer cause of trauma, Their teats being
lens and puaﬁuloua usually get tom during jumping and
figtula was the presult, BSometimes the fistula was helf
to. one inech, or even starting from the orifice to the
. base of the tent, exposing complete teat cenal, Generally
1t occurred during lactation or just prior %o delivery
wvhen the pendulons shape of udder and long teats m'edis-
poaeﬁ to the eondlﬁan.

' A common problem confronting the goat kecpers
is tﬁe desp lacorations of teat leading to milk fistula .-
in lsetating goats. The peculiar placement of the udder
and leng pendulous teats in caprines predispose to this
ccndition., The lecerations cocur in different shape end
dirgations on anterior or antdrolateral aspect of the
teat and affect either of tha two or both, Barbed wire
fengings and thommy bughes contributed meximum im the
causation of thia condition, whereas agricultursl imploe
ments were 8lso responsidble to a lesser extent (Angelo
and phap, 1871),
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Grommers g% al. (1971) studied 471 cows with
trodden teats and 181 cows with uninjured teats and found
that some of the animal variables were tho distance from
the apex of the teat to the floor, the lenzth of the
teat and the distance between the apices of both fore

and hind teats.

Grommers g% .2} (1973 also m,haszzéﬂ on the
direct trauma of theo mammary glands in daui ocattle, It
vag concluded that the hazard of teat treading would be
raduced when sufficient freedom of movement is avajlable -
on rising, This was found to be the case vhen s (1) the
atanding-length index is more than 108,

affective length

(Standingelength index = X 100)

offeotive length
of body ona

end (2) the height of tho manger 1s less than 13 m
Prerking 8t al. (1972) reported that teat

injuries may be due to inorease in size of the udder snd
teats dupring lactation, restrictive housing (particularly
lack of bedding and the use of gratings over the dung
channel) and less often due to neglest of hoof care or
to paralysis yesulting from metabolie disturbances at
parturition, | ‘
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~ In one study (Osterkemp, 1976), 72 percent of
the injuries in the teat were from kicks and 28 pereent
occurred at pasture.

Anderson gt Al. (1976) opined that teat injuries
are a common clinical problem in dairy practice. Injuries
to the teats of stabled cattle or those kept in close
confinement were mainly of crushing type, while injuries
to cattle on pasturs tended to be lacerations from barbed
vire fences. 'Sueh injuries varied in extent frem o
" bpesit in the skin to penetration of the teat wall, These
’i'nsu'nea. especiélly the crushing ones, often -lead’ to
slowver milking, roduced production through mastitis, or
loss of & quarter, They further stated that cows may
injure their teats while rising by stepping on them, by
dev clavs or the edge of the hoof, or teats can be orushed
between tho hock and the edge of the gutter, Usually,
vhen this oceurs, the platform is too short.

Flank (1976) stated that the location of the
udder exposes 1t and the teats to many adverse condition
euch o8 moisture, filth, cold, infeetion, and various
types of trauma, Uhen the teat is troumatized 4t may
ocour from lacerations due to barbed wire or some other
shayp cbject, but 4in most cages it 4a due to being
stepped ca, The dov may step on her cwn teat ar 4% is
stepped on by anothoy gcow, When tho cow gets up the
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teat 15 exposed to trauma between the point of the hoeck
and floor. It is concluded that the largest percentage
of traumé are self inflieted.

According to 8mith and Roguingky (1977) problems
of udder of the goat is parallel to those seen in high
producing cows, BecdRuse of their pendulous udder and
long teat they are espeeially prone to udder and teat
wounds, Horns, sticks, wire and even hungry kids ean
cauge abrasions o lacerations, Dog bites frequently
cause deep jagzed wounds on goats that are tethered or
comered, ‘Rat" bites may also be a problem when the doe
' sleeps in an infested barn.

In a study, Kublcek and Meinedke (1978) measured
the distance betveen teat tip and floor in case of 28
ocows with teat injuries and their herd mates (one to five)
in eompayable lactation stoges. They found that 64 percent
of the injured cows had the smillest distance, 86 percent
of the oases had less than avorage test floor distance
and ©3 percent had smaller Mamees than the majority
of herdmates., The soverity of lesions inereased with
deareasing teat floor distance, Henos, an insufficient
cleapance was & major contyibuting factoy to teat injuries.
The frequency and severity of lesions got increased dy
the deoreased elasticity of the tissue due to 8ge
parturitions and lack of exareise, or inadequate claw
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care only if the height from the floor is too saall. They
suggested to wull the cows vhen they have less than 40 em
teat floor distance at the third calving.

Peat fistula caused by traumatic injury is one
of the most common teat éffeeuons in goats due %o
pendulous udder, long teats and grazing habit in the
field (Lavania end Angelo, 1980). |

Radmacher (1980) investigated for cases of teat
stenosis in 371 cows who were eximined at the Haanover
Yoterinary School between 1074 and 1978, of which 69 per-
cent wers seen betueen Bovember and April. In 61 pereent
of tho cesss, stenosis cocurred only in cne guartery the
hind quarzteps being mest often affected. He conoluded
that 89 percent of tho ¢ases vere traumatic in origin,
Mostly egs, number . oF jactations, partarition pericd
and milie ys.exa wore the factoys influencing the memmee.&

m@, MY OF 25T

The shape of the teat vapies from gonical %o
oylindvical (Turner, 1939, Poust, 1841). In case of
conical type, me base of the proximal end may be & %o
7.8 en op moye in diameter, vhile the apical distal end
18 aompazatively small. The thickness of the wall has
14ttle difrorence from the proximal to the distel end,
The dista) end may be pointed of rounded, £lat oF near
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flat and disk or cone shaped (Aracld, 18567, Appleman,
1873). The external opening or tho teat orifice has a

. pidge which 18 around 0,8 to 1.0 mm high and protrudes

vhen milk is expressed, The papillary duot (streak eanal,
teat canal) leads from the teat orifice internally to

the teat sinus. The papillary duet averages about 1 em
in’ langﬁh (Vengke, 1940). Circumference of the papillary
duet varies threughout its length vith the greatest diamew

‘ter being at the proximal end and the smallest diameter

near the distal extremity, (Johnston, 1938; Arnold, 1960),.

' Some of the teats have the ssme sircumfersnce throughout
the length of the papillapy duct,

Stesre gt al. (1960) stated that the teat is
formed embryonically from the eceadem, the mvagmaﬁmn

. . of vhich forms an apuhenal 1lining or meoaa of the sinug

pap!.nanies or teat a&seem. and the 1aeeu'mns sinus

.op udder axetem. Forming WB entrance to the teat Litself
.}.s the stroaic canal whioh is sarrounded by en sanulay
_m of masaley the teat sphzneﬁer. i'he streak canal.

or duotus paptnans. zs foz'md of atmtﬁ.ﬂod squamuc
epithenum thm up in fax.ea, %he tep of whieh 13
Musﬂ Fnrstanbem'a rosette, The suwcfmwa of m

‘streak csnal, sphs.ne’cez. and vouawe fora @ mechmlm

barrier, protecting the gland £ron inveding orgenisms;
damage to these stmuatupés often leads to striotures
vhich require surgical corresction. Pouden 6nd Grossman ( 1950)
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opinod that the rosette aids in preventing milk from
lecalling through the duct. The epithelial 1lining of the
toat ginus &é quite varisble in its texture and topography,
largely due to the aecesséry glands wvhich underlie the
muc¢osal epithelium, These glands are alveolar tissue
growing as secondsry sprouts during the embryonie stage.
Injury to them apparently leads to a proliferation of
tigsug in the arca and the formation of so called "teat
spiders®, Demarking the sinus of the udder from that of
the teat is the annulay fold,

According to Foust (1941) there are longitudinal,
trenaverge ond oblique ~folds of -mucous membrane on the
wall of the teat sinus (eistem), The longitudinal folds °
originate in the papillary duet, pass dorsally through
the rosette area and the teat sinus to end in the gland
sinus, The transverse and oblique folds intersest the
longitudinal cnes forming recesses and pockets, At the
junction of the teat and gland sinuses, there may be & _
eireular fold (Vensize, 1940 and Amnold, 1950), Fahmy at Al. °
(1969) have obgerved the formation of prominant pockets
~4n the teat oanal and teat cistem of buffaloes,

Glosecke gt Al. (1972) claimed that the folds

in the teat cenal are arranged spirelly, and not longi-
| tudinelly, This arvengement suggests that a spivelling
?acoll of elestic fibres virtuslly wrings out &nd dries
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the canal after extraction of milk, at the gsame time
elosing it offectively.

Hubben g& 3al. .(1968) found that the streak

canal (duetus papillarig) wes approximately 8 to 12 mm

in length and was lined by stratified squamous epithelium
which had a cornified surface. The squamous lining was
folded in upon itgelf. It was getting stroetched in the
process of milking, During milking @ smell quantity of
the cornifiecd material was lost., BSmooth muscle in the
sub-opithelial structures of the teat axerted & sphincter
like action at the cessation of milking and effeetively

“:elosed the strealk canal. The cornified lining substence

was considered to have chemical &nd physieal attributes
which inhibited the entranece and growth of bacteria,

Foust (1941) reported that the papillary layer
of tho dermis was richly supplied with capillaries and
nerves, This would explain the sensitivity of some teats
@nd also the ease with which some tests hasmorrhage when
irritated, Next to the papillary layer ves & musoulay
layer composed of smooth miscle fidbres and collagencus
fidbres, The muscle bundles in the extomal part of thie
layer ran in a longitudinal direction while those in the
interior tanded to wun in & eiroular divection., I the
Middle of the long axis of the teat the miscle bundles
forned the prinoipal part of the teat wall, In betwsen
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ths mucosa and muscle layor, there was a eonneetive tissue
layer vhich contained large numbey of blood vesaels,

gome nerves and- lymph vessels, <The connective tissus layer
adhered more closely to the musculayr layer then to the
mucosal layer, this it helped 4in sutdring the wall of

the teﬁt. The outermost coat of the teat was the skin
whioh was hairless as well as free from sebacecus and

- gudorifarous glands, It presented many folds which formed

& mosais of dntorvening furrowvs. The eqidermis had many

layers of cells, pigmented throughout its extent and

often 1t way present in the aopithelium of the streak
canale

| Aoaorﬂmg to Bhatia and’ sharkm- (J,981) the
epidernis of the teat of goat consists of amunea |

3quamua apuheuun vhich is Mher ds.ff@rentuted into

Mx'amm m@ruﬂ.cauon. stvatmm eorneun, m-am graenul osus,

| gtratun apinem and stratmn aenmmeiwm. The stratum

ﬁoﬂ&ﬂe&tim“fama. the outermost layer. It censists
of a layer of desquamating epithelial cells, NWext to 4%

49 @ thick stratum comeun, in which @ ,éo 8 rows of calls

are ambedded,

Fowler (1941) opined that for teat apmﬂﬂm

- recunbenoy of the animal 19 @ grest aid. Hoore (1849)
‘conducted most teat operations on average sised cows in
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standing position, The head i3 held or tied up high with
the aid of a nose lead md her tail bent forward over

her back,

Trump and Parker (19858) cited by Khan (1967)

recommended that for individusl cows & rope is applied

on the hind leg on the side of the affected teat, and then
| the lea 13 pulled upward. For mninoy operations the baest
way i8 to put the cow in a travis, and the assistant
may hold the head and the hind legs tied with a rope in
the fachion of an "8-Knot". Apnold (1957) also suggasted
that the head may be secured with a halter or a peir of
noéq ﬁongs, and then a tau. holder 1s applied.

Blood (1957) p»eférred to perform teat oparatléns
in stending position and stated that sufficient restraint
is usuaui supplied by a leg rope. He claimed that
general anaesthesia and casting are often dangercus.
Suitable clean, dust free sites ave often not available
end there is always an inolination to got the job done
qidkly and the eow up before biaaﬁl_na ,f"‘d veniting oecur,

Khan (1967) stated that cow may be controllaed
simply by being tied up by the head, having tho tail base
Talsed foraibly by an assistant, To prevent kicking he
Oplned t9 tie the hooks together vith a rope in the
figure of eight manner or to apply 8;%5% antikickiag
clanp on tendo-achilles, or by enairoling the body with a
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ropoe in front of the udder and tightening it over the lumber
‘region. In gase of nervous animals, he used to give a
sedative, such as chlorsl hydrate orally, or a tranguilizer
administered parmeerany. He observed certain disadvantages.

Nair (1970), Angelo and Dher (1971) and
Lavania and Angele (1930) obaained proper restsamt Ln
lateral remmhaney with injured teat upper most.

| Fowler (1.941) stated that anaesshesia ean be

given no the teat by infiltration with 8 perecent procaine
‘using a 20 gauge needle, 1 inch long. The interior may be
enaegthetised by injecting & ce of 4 percent butyn sulphate
into the lumen of the teat and ensuring 1ts reach to all
parts by gentle megsage for a fev minutes. Moore (1949)
opined that anaegthesia for any teat operation is provided
by infiltrating the teat wall with a few cubic centimetres
~of @ 8 or 3 perceant procaine solution, using a 20 or 22
gauge needle, Complete snaesthosia follows in a fow
minutes, Edmonds (1986) used 2 percant proceine in a

ring block to anmesthetize the teat, Arnold and Weber
(1967) also recommended to give 6 to 8 ml of 2 perceat
‘Procaine hydrochloride solution or 1 percent oyclaine
S0lution around the bage of the teat, The wall of the
teat 43 infiltrated down to and including the mucosal
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liayer. To anaesthelize the mucosal layer 2 or 4 pesroant
bytyn sulfate is infused into the teat sinus. Steere

8t _al. (1960) reported that procaine hydroechloride (1 %
golution can be infiltrated arcund the base of the teat &s
fap ag the mucosa., This circular infiltration ansesthesia
is sufficient for all the layars of teat wall without
interfering with normal anatamcal relati.ons along the
~1me of incision in case ef open teat surgery. Berge
and weamaa (1961) preferred cipeular infiltration at
the base of the taaﬂ, uszna 8 to 10ml of & 2 porcent
Tutecame semtton in case of teat fistula in cattle.

Aquoeus solutions of cocaine hydrochloride or
proeaing (8 percent of the formey and 4 percent of tho
latter) may be applied otopically fopr the desensitiszation
of & superficisl abraded wound of teat. The application
45 made by soaking & small tampon of sbsorbent wool or
gauzoe in the solution and holding 4t in contact with |
the affected area for & minutes (Wright aad Ball, 1961).

Milling (me) euzed by Kban (1967) preferred
| eho uae of apzduml anaesthesu in bovinas for surgieal
&Marfermess of the teat affeations, He advocated the
nse Gf 60 ml of 2 percant xylocalne %o ¢obtain about W‘
one and half hours snaesthests of tests, and for %wo
and half hours the animel ia unable to get uD.

a




- 20 3=

Pop repair of the teat lacsrations or fistulae,
f£1e0ld infiltration, local infiltration and & combination
of the two save the best results than the use of either
technique alone (Nigam, 1970).

Naipy (1970) administered 40 ml of &€ perecent
procaine hydrochloride solution as anterior epidural
anaesthesia which is followed by 10 ml of 4 percent pmaaiue
hydreebloriae solusim to be mruem:ea amnd the baea

of the teat as ring blo&.

- Angelo and Dhap (1971} reported that local
infiltration can be dene with B percent procaine hydroe
ehloride solutien in 3 to § ul in cage of she goat. They
‘uged to give the anaesthetic solution subcutansously in -
tvo lines resembling the ayms of inverted 'V' meeting at
a point above the ﬂswla. meps (1972) ebtam'eé
analgoesia for the teat surgery by g&v&ag 2 percent
procaine hydrochloride either as local infiltration or

| Lavania end Angelo (1980) achioved complete
analgesia of the operation field by semicirvcular sube
cutanaous infiltration of anfaesuhmw golution at the
teat hase.
gurborg (1080) desarided the use of locsl
intraveacus enagsthesia in thoe teat surgory of cattle,
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REPAIR OF WOUNDS AND PISTULAE OF THE TEAT

Various methods of suturing for the repalir of
wounds end fistulae of the tcat have been mentioned in
literature. Hugg Begg cited by &aoo].drmge (1923) suggested
sucunig vith s 1lk for the mucous layer and thé skin.
Hudson (1928) advocated sutfring of figtula in milch
animals by laeing suture (closely placed continuous suture)
for deecper tissues and interrupted cnes for the skin,

Fowler (1941) observed satisfactory results with
metal wound clips and interrupted sutures using silk. He
8ls0 used No. 2 catgut for suturing the teat fistula. For
small fistula he preferred noedle point cautery, He opined
that dost repair of milk fiatula is achieved when the cow
is dry.

 According te Rattray (1943) operative treatment
is Dest done during dry poriod. He inserted interrupted
single leyer sutures for closing the teat wound, MeAulife
@nd Johngen (1946) used Mitchel wound olips for repsiring
the teat fiatuls after exeising tho edges of the wound.
In this method they inserted catgut sutures for the deeper
18yers eng Mitchel clips to the sidn, Gold (1943) used
8 single layer eversion sutures wvith silk vormgut for
elosure of the teat fistula,
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Hall (1947) pre:erred to use fine silk-wvora gut
for suturing the wound. He inserted interrupted sutures
going in and out of the téat canal or figure of '8’ sume
going through tho whole thickness of the teat wall. He
reported that this method of suturing gives stronger
gtiteh and holds the structures in apposition under the
pressure of milk and while milking., He advised to cut’
tha taét sp‘hmcﬁer in cases of pr&mebara and heavy m;lkera
" to faeilitate drainsge of the affected quarter. He dis-
tavoured the use of teat tubes. |

o . Moore (1940) reported that tho teat wound is
‘closed by inserting clogely placed inteorrupted sutuves to
.,t.ha,mebaa; layer using ifine chremic eatgut and ﬁhe' sikin
with metallis suture ciips. In order to prevent traume

to the suture line durina‘ s _he advised to malke an -
"apma.ng mw the milie a:.stem Jnan above the base of the

' teat and on the medial side agms an aquine cecal troear
" ‘ead d"so insert a screw cap teat tube into this opening.

‘At each pegular milking the oap 1s meraved and the
quayter is emptied,

~ Dpenks (1963) opinad that successful surgical
rapaip of teat fistula is obtained vhen the cow is no% in
- Bk, After giving incision to the edges of the wound he
axom it with perpendicular matiress mwwa using a fine
non~captliary mmm material.
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Flank (1684) deseribed the method of closely
placed, interrupted satures to approximate the edges of
the wound, The wound 1s closed by inserting interrupted
gutures through the skin and underlying tissue leaving
the micous membrane, In 0age of muking' cow, he advised
to insert 8 teat tube with & removable eaﬁ through the
end of the teat and %o leave 4% in place until) the

- wound is héalad.

" Edmonds (1955) advocated that after trmm
the old eagea of ﬁhe vound the nmaeu}.atuza be sutured
wath mattpress sutures using No., 1 Chromie Catgut and the
gkin with interrupted sutures, Constant drainage of milk
1s egtablished by introducing a Larson dilator into the
teat canal, | | '

Nebraska (1965) awu.aé ala{md.e mtw ﬁe

| -.deahmy the sramlaum tigsue ef the wound edges and
 prepared for sutaring the vound, He stated that She Sest
fistaula §s closed with M or %a:ea lsyers of horizental
mattress sutures using steinless steel wire and advised |
to keep 1t in situ for two op three weeks, He found
delayed hesling in case of the ropale of test fistula
vhepe eloctric csutery is used for removing the granulated
t4esue of the wound, B0 he claimed that elosing the wound
aftep oxaision of tho edges with a sharp knife results
in rapid healing. | '
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Blood (1957} reported that satisfactory ropair
of teat figtula is achigved when cov is dry. The edges
of the wound 18 prepared by freshening the wound., AfSer
pulling the tissue tight, the wound is stitched with
Mitehel oclips (14 mm), By using Mitohel clips he obtained
perfeot approximation for the whole thickness of the wall,
He claimed that suturing of the micous lining and skin

muscle in two layers is unnecessary.

Amold and webar (196'?) mant&med mm %he taat

ﬁstulae 8are beat epmtaﬂ whm the ¢ow 13 not in mu.k

They adopted two different types of suturing methods for
closing the test fistula and taat lacemba.ons. ‘I’ho

. guturing metbod applied for cloding teat J.acerauoa esn

alse be used for repair of teat fistula and vice versa.. -
In the first method mattreas tension sutures for the teat
wall and mtermpteé sutures for ﬁh_e akin are inserted.

In the second methed; a continuous suture using 2/0
chromio catgut for mucous layer and stnnective tiasue,

‘mattress tension sutures for miscle and interrupted sutures

fopr skin are advocated, For muscle and sktin they used
stainless steel wire (32 - op 34 gause) or one of the new
eyathotic suture material, Sometimes they also used &
pupse astring suture for closing & small fistuls, They
Bdviged to use 8 plastic teat tube in the test conal

fop stripping of the milk,
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Steere gt al, (1960) closed tho teat fistula
in cow by putting simple continuocus mmxre or continuous
intorlodting suture with 3/0 eatgut and flgure of '8% oy
sontinuous mattress suture for the submacous tissue. The
skin and musculovagecular layer are elosed with an
interrupted vertical matiress suture of any suitable none-
ecapilliarpy material. They disfavoured the use of teat dilators
or cannulas due to inherent danger of induoing mastitis,

m'awy (1961) described that after fresheafs
the granulated tissue, the ueglaoted teat wound is eloseﬁ
vith two layers of satures. The mucosal layer i3 c¢losed
with simple interrupted suture using 2/0 catgus. Then
tho dermal layer is closed with simple interrupted suturs
using fine vetafil, Ho aavised for using teat tube to
allew the milk to dribble out const.anuy.

Kmlozyk (1063 opiasd that repair of milk
£1stula 15 best achieved when the cow is dry, After
cutting of layers of tissue of 1 nn thick from the surfaces
of the old wound with a sharp knife, he inserted two

 dsyers of interrupted matreess suture, one for submucoss

and inner part of muscle and the other for the musele and

the skin, For removing milk from the affested t2et

h‘ Peported that plagtie cannula (ByZanula) worics with
beﬁtex« effact and the shape af the cannula is such me

1t does not wome ent.
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Mohanty gt al. (1863) reported suturing the
teat figtula in milch aniwals, They repaired the milk
ﬁ.stula’ with three layers of sutures, The mucosal layer
is closed with continucus interlocking suture and then
the submucosa i3 sutured with continuous mattreas suture,
The muscle and skin are closed with vertical mattress

gutures,

Moussu eited by 0'Connor (1965) closed the deep
portion of the wound with Halsted suturs using fine nylon
thread and interrupted sutures for skin, He insérted
a plastic tube into the teat canal and remove the milk
from the affected teat thereby dacraa.mg the pressure
of milk on the suturing line,

Hetdrich and Reak (1967) advocated %o give @
double leyer of interrupted or continucus mattress suture
for repeiring the teat wound, According to them unsatise
factory pesult is manuaﬁ for the button or mtermpted
sutupes or sutures with straight pins and vertical mattross
sutures becsuse of their poor tension areafed in the
suturing line. They used mattress sutures (Halstead
or wolf gutures) and Mitohel clips for olosing thefoteat |
‘wound, Amman (1942) cited by Heidrich and Reak (1967)
Sutured the teat wound vith figure '8' pin suture (sefely
PAn mtupe) and claimed to have the following advantages,
(1) absence of complications, (2) rapid trouble-free
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healing and (3) secure union of wound edges.

Bodkhe (1968) used to plaece milk syphon in the
toat eanal while repairing the teat fistula in goats., He
closed the edges of the mucous membrane with 1/0 catgut
in continucus pattern. Then the decper part of the wound
is snmm thmush the skin with nylon thread in Halstead

| snture pattam and ﬁnany the skin by simple umermpted

sutures. Ee deseﬂbeﬂ the use of a oycle rubber valve
mbe for dridbing of the milk and clamad to have the
advan%ages, (1) prevmta escape of mnk through ﬂsﬁula
hmoe aids early heaung vithout eompucauon, (8) keeps
the aland enpty by allowing contdnuous flow of milk, thus

\haﬂng no pressure on teat (3) the valve keeps the teat

orifice open in cases of through and through fistula
where there is alvays poss&biuty of eicatrisation snd
eloging of the orifice, (4) There is no need of passing
milk syphon daily, (5) There is no nesessity 'ee vait
t111 the animal bocomes dry for healing. (6) As rudbber
ts flexible, no injury is zsused to teat and the animal
does not feel any disconfort even after it is kept for
8 to 10 days.

Heinze (1970) mentioned sbout the repair of teat

fistula and teat lecaraticn using two layered suturve, In

case of teat fistula, first of all he triumed the edges
of the wound end inserted’ seversl simpls interrupted

/
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auﬁi;iies to the desp layer (mucosa and submucoss) using 3/0
catgut, Then the remaining tissue and sikin are closed
vith fine non-gapillary suture material, using. simple
interrupted sutures, He reported that in case of teat
lascoration, the mucose and submucosa are sutured with /0
catgut using a simple continucus suture pattemn. The
migele 4nd skin are closed vith stmple mtempted sntnras. '
‘Por reducing the hydrostatie pressure developed in ehe
teat due tb accumlstion of milk inside the teat he
inserted the plastic teat tube with eap into the teat
ainus so that ailk can escape through 18 drop dy drop
after removing the cap, . |

| Nair (1970) desoribed that the wound opeated
for removing the teat obstruction is closed with two
layers of sutures, Intramural stitehes are inserted eo )
the mucosal layer using /0 medium chromic catgut and
the msikin is closed by vertical mattress shtures usms
nylon thread, A polythane tube ts thm inserted into 'eho

~ %eat ganal end kept m situ 'by me&ns of adhesive ﬁaPO
- ﬁo engure aramase-

- Angelo snd Dhar (1971) reported that the teat
ﬂamu in ghe goats are repeired with two layered sutures.
They olosed the dosp layer (connective tissue snd musous
- lovasgular layer leaving muccus mezbrane intact) with
continugus vertical hembert  pattem using 5/0 silk,
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Then the superficial layer (dermis and epiderais) is elosed
- with silk or cotton thread in simple interrupted fashion,

' Nine millilitres of sterile physiolosieal saline is infused
into the teat in order to test the leakage of the mmimng
line. They advised to remove milk by pressing at the tip
of the teat three times a day so that' the pressure in the
teat sinus will Sa reduced, They elaimed that using of
milic tube or any other:device in the teat canal to dribble
constantly leads to mastitis. Mammography is taken to
‘ageertain extent of narrowing of the lumen of the teat

10 days after repair, A 80 percaent aquecus suspension of
propyliodone (Dtoncau, glaxo Lab, I.ed) in § m emount
diluted with an equal volume of vatey 15 uged as a contrast
medium end is introduced into the“teat sinus s;'eh the help
of teat cannula attached to a sy;?mge. The ﬁechnicai
fagtors used by them t’oi rada.égraphy ﬁora KVP 40} Mas 9}
Time 0.4 second and FFD as inches, Nigem (1967) cited by
Angelo and Dhay (1971) closed the best fistula in goat
by two or three layers of auﬁtmea uas.ns silk vhich vas
l’ﬂvwﬁed to give satisfactory results amna the various
suturing materisls used, Shama gt Al. (19G8) eited by
Mngelo end phar (1871) Feported ssturing of twe olinteal
Cases of milk fistuls in goat, They closed the fistula
b7 inserting interrupted sutures for micous lsyer end
interlocked mattress suturas for uugele end skin.
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Pmups (1972) repaired the teat wounds in five
clinical easas of milech animals, After placing a teat
syphon :u; tba teat canal, the adges of the wound 13 aexeised
to make it a fresh wound, Then the wound is closed with
three or four layers of intzaumural gutures ( & continuous
non-removable buried type of suture inserted in the fashion
of Quahina'a guture) using 2/0 eamt. Tho submugosal

layer is closed by one layer of mtramm's?uwa using

8/0 catgut and musculovascular tissue vith cne or two
layers of sutures and then the suboutaneous tissue,

- FPinally the skin i3 closed with interrupted sutures using

aylen thread, He advised not to plerce the mucosal lining
of the cistern while suturing the submucosal lager, A

' polythene tube of suitable dismeter is inserted into the
‘teat ¢snal end milk is removed, Ho reported that rapeir
"of teat wound is best dono when animsl is dry. Haligren®
© (1942) cited by Philips (1972) recounended interrupted

sumr#s after making an 'HY inoision on the skin, with

- the bay of 'H' over the fistula, Gotzo af al. (1586)

' eited by Philips (1972) insorted two layers of interrupted -
Or continuous mattress mtures for teat wound, They
‘adviged not to pierce the mueous layer to prevent sutare
flatula ana to bandage the teat to prevent aepaia.

| Flank (1976) also mporeed that the ﬁant wmd
%8a be closed with continuous stitohes to the musculovasculap
layer sbove the micosa. The skin is also closed vith
continuous sutures.
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%} Lavania and Angelo (1980) studied the efficiency
of different types of suturing methods in the repaiy of
teat fistula in milch she goste, They divided the animals
in three groups. A tourniquet is epplied 8t the base of
the teat and the wound is debrided. The mugculature is
sutured with simple continuous suture in the 1lst group and
cushing suture in the 2nd group end double row of cushing
sutures without involving mucous membrane in the 3rd group,
using cotton thread (coats No, 40), The skin is closed
vith mattress sutures using the same thread, They reported
that best result is achieved by using double row cushing
sutures in the muscle and mattress sutures to the skin,
Ho opined that using polythene tube in the test may lead\
to the recurrence of fistula, He advised to strip out the
milk 3 to 4 times in a day with minimum tena&e;l over the
satures by grasping the tip of the teat,

Ny

Pande and Kulkarni (1980) reported & new 'teehnlque
for drainage of uillkt from the affegted teat after its
ropaipr, This nowv apparatus consists of & polythene tube
of about 12 to 16 en in length and & rubber balloon abo\w .
7 om langth, After closing the teat wound, the esid o
&ppavatug in inserted in the teat canal, Air is pumped
into the dalloon 80 that it cpeated & moderate pressurse
on the teat mucosa and prevented the milk to come in
contant with the line of gsutures. Then the end of the
balloon 15 tied so that air can be retained inside the
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balloon, He successfully practised this teahﬁ:.cme in
many operations of teat, He advised to remove the apparatus
after 72 hours,

AUTOGENGUS SKIN GRAFTING

In animals the risk of tmmatie damase to
coptain parts of the boﬁy eausins extensive gicin loss ..ts
h!.gh. 80 skin grafting is the enly source of auaceaaful
ropaly for this malady. Several theusands yeara ago
attempts were mede by “the mambers of the M.le makars“
c8gt in India who used to graft the skin of the gmn_eal
_ region for repairing the nasal defects. (Davis, 1919),
Reconstmction of judieially amputated ears and noses were
practised by Sushruta and his pupils during 480 4p
(8aunders, 1972). Baronio (13947; an Italian physiologiat
was the first men to perform a successful experimentel
autografts in sheep and desaribed that the free full
thickness skin (12,8 x 7,8) ¢m vas grafted to the nev
_#ites, Carpue (1816), an English surgecn advocated two
cages of noge reconstruotion by Indian method of skin

grafting,

Bunger (1822) an Buropian surgeon reported the
firat suesessful fres graft on dkin (10 x 6 cm) 4a men,
Skin gragting operation was conducted by Werren in 1840
baldg the first surgecn to porform skin grafting in Uu8.A.
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Reverdin (1868) reported sbout his experiment
on epidermic graft and gstated that thore was an peo?aaional
island of epithelium in the cantre of a granulating area
and the spreading of the epithelium from such an island,
This is also known as "Reverdin graft®, Hig application
of small pleces of thin split.thickness skin to denuded

gt}annlaung‘ surfages gave world-wide fame to the entire

subject of gkin trensplantation,

Better results were achieved by using full
thickness scin grafts (Wolfe, 1876 and Krause, 1893),
Davta (191.9) reported about aoétfteﬂ Reverdin's te&n&qﬁa
of Mneh gwﬁa (smald) deep saafta) vhich ineluded Qho
decper layers of dermis,

Clagsification of skin grafts

" The skin grafts can be olassified into three
main groups basing on biclogical relstionship (Fomon, 1960),
sPecles difference (Stask, 1962), biochemical relatien~ -
ship (Boyd4, 1967), speciecs relationghips of donor recipient
and murgiosl technique (Ross, 1968) end denor pecipient
velationship (Boyd end Hanselka, 1971).

1. Homografts « A homograft is tissue removed
from one individual and transferrsd to anothor individusl
of the sume species.
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2o Hesemgrafta - A heterograft is tissue
removed from one individual and transferred to anothor
individual of different species,

3, Autografts - An autograft of skin is ro=
moved from cne location and transferred to another loc¢ation
in the same individual, '

Bmgmtt and Keﬁeﬁmﬂ

. Due to antigen antibody resction the Homografts
aad hetomsraﬂa are rejmted and do not talm. Death of
the graft may ho dno to an acquired immunity on the part
' of ‘the hoat (Lmsm&ta ana mth, 1061 and Payney 3.961).

| . Oenvarao (1962) suggested that immunological
process vas the cause of homggraft rejection, ' Destructive
jamune r;espmpé was greater in case of hétmsrana |
(Boyd and Hanselks, 1971), o o

mfﬁ_ . "

. - Zhe problenm of immunological reagticn does nob
Oﬂn in oase of sutotransplants. Therafore, autotranspliae
ate do not gvoke any rejection phoncmana (Neal, 1961
a3 Cawley, 1968),
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PEDICLED GRAFIS

In this type of grefting probability of success
is more beecsuse the graft received bloed supply by
retaining an attachment between the graft and donor gite.
Tubed pediocled graft is used vhore the skin is not
available in sbundance, Keefe (1946) described three
different methods of skin grafting in a elinical case
of three-yeara-olé cat, Immediate tubed pedicled graft
,was ' prepared with a strip of skin (/4" x 4") on the
laﬁoral aspaet of the left hind leg. He also pertnmed
delayed tubed pedicled graft with & strip of skin |
(l“ X 6%, 15 days &fter preparation of the tube 1%
vas transplantaﬁ over the defect, He found that the
tube got shrunk to helf of its breadth, After fourteen
day of transplantation the pedicle was détaahed.

Gonway (19582) opined that a&equata odrculation
& blood 4n the tubed pedicles was achieved on the 14th

to 18th pogt surgery dan.

While perfosming flap method of hown anputation
sometimes the skin did not come into appositicn, for
vhich plagtie surgery, similar to cherry's operation
{8l1ding r1ep) for blemished knee, might be dene (Wilscn,
1962y, o
 Epstein {1986) mentioned that yejection of
Pedicled tubed greft was due to the styangulation of blood
Mpoly Sn the pudiocled tubes,
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céwley end Francies (1988) rgeorded the uge of
pedicle grafts and deseribed the technique ag tedious,
hagardous and lengthy, They reported that tubular pediecled
graft required careful and skillful éesign and caused
discomfort to the animal and involved the owner in

eostly expenses,

. Jensen (1959) preferred delayed tubed pedicled
grafts because of thelpr viability percentage and reported
‘that the delayed tubed pedicle grafts were the best. He
conducted both lumediste and delayad pedioled grafts in dogs.
In case of immediate tubed pedicled graft he observed
 inadequete blood supply to the grafted skin, In delayed
dms. he grafted the tubes on ‘the recipient site after
12 to 40 days of proparaticn, If the circulation in the
tube pr&oﬁ to completien af ﬁhe transplant wﬁs adequaee‘,
the change in colour of the grafted skin following its
tmaplénuaﬂan was less, Better cosmetic appesrence of
the grafts were noticed in cass of delayed pedicled
grafts, |

Accopding to Fomon {1960) tubed pedioled
grafts had 1ittle danger of contamination and iess need
£0? dresaing. He noticed minimsl cicatrical tissue
formatien, greater £lexibility end leas shrin.kcage, He
tlained that difect infiltretion of anaesthesis to the sﬂe
of Gonor might destroy anatomic orientation and lower the
Posiatenge of tassues |
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Neal (1961) emphesized thaet the use of pedicled
grafts in horse was rare Gue to the inability of obtaining
guitable loose skin.

" Arnall (1961) reported that the pedicled tubes
took nearly two woeks for tha establishment of an adequate
dbiood supply. After this time one-and of the tude
could be excised and grafted to the recipieat bed,

Ths dermal. anéd sub-dermal plexus seemed ee be
tha moac zmmrtane parta of the vageulay system of |
padieleﬂ i‘mp (Genverso, 1968). He advzsea that when the
1mgth of the £lap exceeded one snd one half times the
vidth of the pedicle the viability of the flap could not

be assureds.

wanaee MJ» (1968) :éepnrﬁed that pedicle
gmfﬁ was obe et the methods of skin graft which eould
give sound repau* in chronic &nflammatery gskin lesion !.n

i ﬁaap ’

pizen (1963) described the V - ¥ closure,.
rotation flaps end sliding fiaps and concluded that an
uninjuried flap would survive provided the length base
ratio wag less than one, -

Maﬂkowlm at 8l (1964) reported that to mama

the shanges of 'tekke’, the skin was trensferred into &
pediole at & preliminary operation in order to retain
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the blood supply in tact, Then, one end of the pediecled
tube could be grafted to the wound &nd when healed in
place, the other end was scVered.

Cowley (19658) advosated that the chance ef
succassful take for pedicle graft was more than free grafis,

Ross (1068) was satisfied with the pedicle
grafting in canine, |

gmith and Marks (1968) observed the difficulty
of pedicle tube graft and flap methods of skin transplane
tatien in c¢ase of horse snd stated that for the preparation
of fiaps or tubes sufficient loose skin was essential.

Doganali (1968) suggested tubed pedicled
grafts to repair superficial wounds on tedts of dairy cowss
Good results were achieved in four out of five csses with
thig method. He reported that toats were suitable for . |

milking after 128 dsys postoperative,

!

In the emperimentsl pig, Milton (1869) prepared

Pedicled grafts and noticed that blcod flowed faster along . |

the flaps in the beginning, the slovly and finally
Yooeme stagnent which made the blood to flow in the
Peverse dipection. He olaimed that ligation of arteries
reduged gupvivel time of pedicles and ligaticn of &1l
the viable veins had no measurable effect, He opined
that the more the vidth of the pedicle the move supply
of blood would be received by the grafted skin,
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Successful result was achieved by Pullen (19589)
vhile reopairing an extensive lacerated ckin wound on the
left lateral thorax of a German shepherd biteh with
sliding 'H*' full thickness flap, Using such type of
graft ho observed rapid hesling snd better cosmetic
appearanea.

Qume (1969) dasar&beﬂ the use oi‘ skm fer
pedzclo graft in a cat rm the flank and oevened the
exyosad area ei' tau. reston up to the third ceauygaal
vertebraq |

o Pwaddle (1960) preferred to use rotation £lap
‘grafts for closing ths wound in any part of the body.

In smell animsls, gepnim the wound dy this mgﬁhm;

was oxcellent, o |

, .Eumap (1970) observed complete cosmetic appea= ;

.vanee in paedicled grafts. However, he noticed mttaumé
wvith pedicle grofting such s lengthy procedure and
non-aveilability of skin in most of the areas of hock in
bntfam mmea.

Tyaddle (1970) suggested thet sliding flap
grafts vere very aatisfactory for canine and feline wound
Yepasp, These plastic techniques depend on the faots
that the scin 18 olostic and that both the dog 4nd eat
have 1s0se subcumma tissue over most of the body, He
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reported that this method of graft was useful in a lesion
on the face between the eyes where sktin could be brought
down from the forshead, He advised that suturss should
not be tight as there was often consideradble swalling

of the graft and pressure necrosis would cauge the
sutures to ocut out, |

Hattangady gt 8l. (1871) advoeated the use of
‘autoplastie £18p over & granulating wound of a dog and
reported that successful result was achieved on the.
fifteenth post operative day.

The denuded area :onowms a horn gmputation

' 43 & bullock vas repeired with a full thickness tubes

pedicle prepared from the skin of nect reglon, There
wag proper healing after fifteenth post operative day

(8ahu end 8ingh, 1971).

Deokiouliyar and Wilson (1972} ssid that pedicls
graft had the advantage of its own blood supply at all
times end was successful in a larger percentage to repaiy
the major dafeots, The tubed pedicle had minimum fafection
&nd vory little shrinkage Gue to the absence of raw
nm;e.. In case of delayed tubed pedialed émfta they
ine1ged | one end of the tubg and made 1% slit open for
tvﬁnwmwgim after " delay of 10 to 33 deys. They
l'ﬂwaea that 100 percent successful !take' was achieved
in al) the delayed tubed pedicled grafts whereas the
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immediate transferred tubed pedicled grafts were partially
audéessful wvith a viability varying fmm 30 to 76 percent.
They opined that delaying of the tude prior to migration
offered a greater chance of survival of grafts beceunse
the delaying in migration seemed to inerease the vascu-
larization and reorientation of the vessels, The cosmetic
appearance of the graft was good but the demarkation of
the border wvas vigidle,

bhablania gt Al. (1978) studied on pedicle
gikin grafting for the repair of extensive wounds on the
parotid, mandibular and auantal regions in buffalo ealves,
They mentioned the meortaneo of this technique for
' pepairing those areas vhere direct suturing boceme
impossible, The grafts from pedicle tubes, formed parallel
and é’buqne to the vertidbral column, wore rejected when
~ _transplanted, Uncomplecated acceptsnce was obgerved with
vertieal pedicle tubes, They opined that the rejectiocn
of graft might be dua to the strangulation of blood
supply in the pedicled tubes, They found that rgrafts
vere equelly acceptod in frash and grenulating wound and
Sdvised to use mathylated spirit for dally dressing in
order to prevent infection,

Sabu (1974) cited by Sestry end Hao (1881)
8dvocated that pedicle grofts from neck region were
vorth exploring %o ¢over recipient sites at bump, thorex
8nd even proximsl region of the forelegs,
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PINCH GRAFIS

B111ingham and Medswar (1961) after performing
pinch graft on 1abs animals opined that though pinch
grafts took longer time to heal soundly, yet gave funce
ts.enauy botter results.

Woolsey aad Schaffer (1952) reported the nas
of secd grafting on the grenulated wounds of the lower
extrimities of horses, Epitheljum for the grafts was
obtained from & region just mtaral to the anus, a shaved
ared about 1 inch sqnaée being ramoved with & razor under
loeal anaaaeheam. The emcheuuni was cut into saed B
grefts about 2 to 3 mm in size, swhich were placed in sterile
noml saline. The grafts were implanted in the granu-

J.aex.ns wound by grasping each in tum vith a sharp mmeed

forceps and thmeﬂns tham to a depeh of about 3 to 8 mm
in the gmnulaum tissue, 7Ths sraﬂza were placed

" at intervels of sbout 1 an until the whole of the wmmé

was covered, Grafting proceaded from the lower portion

~ of the wound upwards so that haamorrhesc wvhich eewee

did not obsgure the untpested avea, They msartbad that
about 80 to 90 percent of the grafts vere enbedded without
di£fioulty and of then sbout 20 to 26 peroent lived or
Yook, They reported thet due to the movement of the 1imb,
8 numbey of grafts were squeozed to the surface and

© eventualiy died. Orvafts spplied divectly to the surface
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of the granmulation tissue were dislodged by friction
between bandage and the wound surface with resulting necrosis.
"Pakes" were usually cbserved within two to four weeks
after grafting but in ona case they did not appear for
seven wecks. Satisfactory result was obtained in 5 ouf -
of 7 eases or axceisai.va granul.aum. :

- ﬁaal (19&8} desoribed tho use of seed azaﬂz to
regﬂlr three caaes of wounds in horses. KEe followed the

. method of Woosley and Schaffer's seed grafting, In cae
- case out of 120 seeds iwplanted he found 30 seeds *took'.

Epithelium £rom the grafts gradually spread over the

grannlating wound, After two months of grafting, the

wound was completely covered by & thin layer of epithelium.
The advantage of the seed greft method was that owing |

to the small size of the grafts, and the faet thot thoy -
were embedded. in granulation tissue, they were unlikely o ;

. be. affected by uovemant of a neighbouring joints or

tendon. He also described that the major dissdvantage
of the s8id method waa the prolonged period of healing
which in the 2 successful cages wag approximately & months,

~ He advised to ugse smesum bandege and also emphasized

that this was an essential factor for its suocess,

Hogle gh al. (1959) advocated the trestment of
wounds below the knee and ha& e&’ ﬁhe hom using pineh
grafts snd emall dae@ _smtm. After g&v:.ng &naeswaau
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8 needle was thrust into the skin and paised to olevate
a cone of skin vwhich wag execised with a sealpel. This
freed a smell disk of skin of full thickness in the
centre with diminishing thickness at the periphery. A
pumber of such grafts vere simply placed on the recipient
bed and bandaged, It was not&qeﬁ that those digks became

‘adherent a few days, then they appeared to loosen aad

cecme away with the bandage, They further reported that

" mioroscopiec exsmination revesled that @ fow cells ddd -

gurvive on tho recipient ares snd contributed slightly to
the healing process, Thoy found slow rato of hezling

. and sbsence of haip growth in this type of grafs,

Jensen (1950) reported the uge of seed grafts
in the repair of wound in canine. He obeserved 8
"Cobbl estone” or "Pitted" effect which resulted on the

‘healed aves, both at donor and vecipient sites. He
mentioned that at the aress, where coalascing of the

adjacent islands of skin wag poor oving to iong distance
botween the grafts, the new granuleting tissue was very
prone to ‘emuma.' For better immobilizaticn to the grafts

he sutuped the dressings to the adjacent tissuss.

Grunert (1968} cited by Bteere at al. (1960)
Gommented ebout the repelr of extensive superficial teat

wound using emell doep grafts, The transplants were taken
with seissors from the teat dase or from the supernumerary
toats and gnserted with & £ino sealpel, Twelve to
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40 transplants, 2 to 3 mn in diameter were used for each
teat wound, He advised to change the bandége every second
or forth day. During treatment, milk was let off through
a teat syphon every 1 to 3 days and the affected quartars
was treated with antibiotics,

Because of the small size and thinness of the
small thin split skin grafts (Reverdin's) the developing
epithelial covering had & merked tendenecy to contract and
breals down under slight provocation (Fomon, 1860).

Neal (1961) said that pineh grafting appeaved ¢~
an easy method of grafting usually resulting in high |
percentage of !toke'., Bocsuse of their small sizes they
wvere least succeptable to the offect of movement,

Archibald (1966) deseribed that for obtaining
better healing results pinch grafts (Reverdin, Thiersch)
could be used to repair old grenulating wounds in the

logs of horsas,
Uberreiter (1856) eited by Boyd (1967) stated

that split thickness grafts were applied suacessfully
to 4 horges by burying the grafts deoply in the smm&aum

u:‘;m.,o

Suith end Marks (1968) stated that pinch graft
could double in sige overy wees therefore & complete cover

[
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of the wound was achioved in three to four weekad. Thay
claimed that using pinch graft the healing time was
reduced about 80 percent,

Ross (1968) defined seed grafts as full thickness
disc shaped plagues of skin of about 3 mm in diemeter
which were apslied to repair gramulating wounds, Ho |
obgepved that the seed grafts took well in areas of
 bacterisl contaminaticn or over granulating surfaces in

canines,

Doganeli (1968) conducted on experimental study
on ak’.n grofting of large superficial wounds on dairy
cows teat, He conocluded that the uge of mn deep srafta

to repair the teat wouné vasg unsucoessﬁu

o ‘Boyd and Hanselka (1971) suggeaeaa the uge of
gkin punch technique of full Shiekness graft on the
extensive ar.eﬂa' of skin 1oss and excessive granulated wound
of the lover part of the limbds in horses. They m-a_vtqd
that the survivel rate of the grafts on saven animals was
from 76 to 98 percent, '

mdcs.ouuyar and Wilson (1972) advocated pinch
grafting on fresh wounds in aanine, To get pinch graft,
tip of a straight atreumstic sutuping needle of large
size, was inserted into the dermal layer of skia énd was
elovated to make « cone. This elevated portion of skin
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wags eut with a sharp scalpel or blade to form & graft,

A numbeyr of such grafts were placed s.medi.étaly on the
reolpzmt area, a little apart. The grafts were firaly
pressed in place by a maltifolded geuze, They said thag
pinch grafting perforued on fresh wound gave promising
results, Thay observed scar tissue at tho edges of the
small grafts, The succagsfully grafted areas did nb%
atve a saod cosmetic appearance, ‘

. m.ngh and Khan (1978) described abeue moaosam
pumh grafting to ;-epau- experimentally ereated wound in
the limbs of buffalo calves. They reported that most of
the grafts were found viable and the nonvisble grafts
gast off with bandage on first change of dressing, ~The
pemaining viable grafts were found capable to cover the
entire wound vith epithelium, On 14th day they appeared
1ike islands of skin on raw area, which spread towards
each other and A finally coalesced, thus covering the
entire rav .Maco wvith now tender epithelium, They found
that the ares became toughened with passage of time and
suggeated that this method of grafting was guitable in
anizals 1ike bovine where cosmetic appearance had little

“Jﬂﬂ:
Deoktiouliyar (1967) euaﬂ by Singh and Ehaﬂ (1975)
opined that pinch grafting was casy to perform but ae did
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not give smart appearance at donor as well as recipient
sites. It was mentioned that this type of graft was
resistant to infeetion and gave good results aven on
infegted wound. Large ereas of skin loss in bovine can
be easily treated by this type of grafting.

 BLECTROCAUTERY

Wooldridge (1923) stated that point firing
cauteriszation mm' be used successfully for the treatment
of chroniec amﬂ.t&a of tho hock, He also mgeséeﬂ this
method of aauteuaauon"rov the smam'ma' of articulay
disease, ostitis, rheumstie artaritis in dog and for
 ¢peatment of oyst and abscess, 'He advised to aiotd cantery
in the early stage of m:qum and suppuration or any
oedematoué condition. Qaﬁueuéaum rmvéﬂ the pm and
atimilated the reparative 9_360838- - |

pDavis (1942) reported the use of pure carbolic
acid for through cauterization of the grenulation tissue
in plastic and Max&nofaual surgerye -

Por @ha repalr of toat nmn, Nebraska cmss)
had uged electrocautery to destroy granulation tissue
rm the vound, He clsimed that healing was delayed due
to the pﬂmnao of a neérotic gurface left by eleatric

ﬁﬁﬂ“ﬂ »
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Epstein (1966) stated that surgical cauterization
wag mainly concerned with the destruction or removal éf |
tissue by heat, It had the greatest value in destruction
of maliznant tumours, precancerous dermatoses, deep fungus
infections, tuberculosis cte. He op!.neé that cautery
gurgery was simple and this approach had much to offer
in eraaioatin# of visible malignant neoplasms, Hest of
the bleeding points could bs eliminated by touching with
' the hot eautery, Healing was achieved by development of
norsal granulation tigsua, Complete epithislization
pequired four % five wecks after the cauteri zation,
Bealing on the breasts, scalp and legs wvero pertimlaﬂy
slugglsh. Loeal wiltraﬁion mz.d be givm but it has no
| mertmee as eautery 1tself got 80 hot that no pam could
"be felt, He adviged to apply pressure to the wound for
ten minutes to check blgeding, Becmse of the presenee of
bumed marging in the wound 8 purulent looking material
would be seen to Gischarge within 2 to 4 daya. This might
isat fop 14 days which would be followed by healing. He
1gaid that the wound wag storilized by tho heat of the
instyument. Thus, ceuterization gealed the wound fyom
entrange of mieroorganisus, Posteoperative pain wae
unusual, Be eoncluded that cosmetic results following
csutery were uapredicsble and sometimes unsatisfactory,
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Meigs (1988) opined that in casa of a shallow
transverse laceration with exposurs of the andocervix,
cautorization of the cervix was a satisfactory procedure,

A series of desp linear striations was made in the cervix
with a moderstely hot cautery tip at spaced intervals

from the external 08 out into the normal tissue and upward
to the level of the intemal os, He sdvised to protoct
the adjacent tissues with moist gauze to prevent accidental

buming.

| Mcsunson (1.929) and uyams (1994) emea by

Dwslaa and strmm (195'7) mmuened abem the use af hish
fgeqnenw mrrmc for eleetmcoegumuon as a mathea of
seertuzaum. ' The instrument was inserted threngh the
~ eervix and yedehed tho amall funnel like structuro where
ehe fallopion tube mtered the uterus, They apmga tam;
a\meess "depended on the pmﬁuotian of a siough tn ehah
ares which extended thmah the mioosa to the matmlama.
| 'L‘he yagulting sear pormanently occluded ﬁhe apeamg to
tho tubo. ﬂeauns wag completed aﬂer S0me weekd,

o‘Gonnor (1965) defined firing as the applicetion
of actual cautery to the dicin, or deepor tissues vhich was
the severest form of counterirritation and indicated vhan
other measures bad failed, He assumed this method 68 an
unnegessapy, orude and orud method of trestmant. He
elaimed thet it vas more haymful becauge the bumed tissues
as thoge undamaged by £irve,

vere nover as styong
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@reenhill (1969) reported sbout the use of electriec
cautery for the removal of polyp. Carcinomas of the
corvix could be treated by electric csutery. Bleeding was
checked by cauterization,

Rickards (16G0) suggested that electric cautery
vag the most efficient method for the treatment of an
aeposion, Cauterisation left a sloughing ulcer which took
about 6 weeks to hegl.

Haik gt al. (1972) reported the use of eloctroe
cautery in anterior vitrgotomy, Bleeding stopped simule
taneously after a few minutes, They further emphasized
ghat hasuorrhage from other sources was easily controlled
with sppiication of the battery povered cautory,

Lambert (1879) deseribed shout the successful
use of electrocautery for the trestment of the rupture of
| grenial cruoiate ligement, He said that electrosurgery
was 8 simple alternative and did not ebviate a mu-guu
approsch, He eoncluded that thore was scute inflsmmatien
vbich resulted in functional stability of 8 joint vithin

a weslt,

Kuhns (1981) reported the use of electrochutery
to contvol heeuorrhage in the operation of the entire
membgana nictiten at its base in a 15 yesr old female

peiztingesa,




CHAPTER 1l

MATERIALS AND METHODS



- MATERIALS AND MEBTHODS

Fifteen mileh she goats were brought from the
goat dbreeding farm, O.U.A.S. for the use of this experiment.
The age and weight of those animals were in betwean 2 to
3 years and 35 to 45 killograms respectively. All the
animels were found apparently healthy as evidenced by
preliminary routine exemination. They were fres from any
gitin disease. For each animal two meagures of Helatac*
were given for dmm:.ng ‘i‘hay were fed with cmuhed
herse gram, wheat bran, au cake and green leaves and
_kepﬁ for one weds under pevmal observation prior to ‘
| aurgaxv. They were separaued from their kids. o

KPERIMENT

Pifteen enimsls were divided into five zreups,
Bach group congisted of three animals. All the goats
woie gubjected to experimental teat injury with eommunicae
tion into the teat sinus and loss of skin, Five different
methods of repairing of teat wounds were adopted e.g.
(a) simple suturing in two layers using horizontal mattress
for vasculomuscular layer and interrupted for skin,
() 4immediate tubed pedicle skin grafting after repeir
of vasculomussular layer, (o) immediate tubed pediecle

¢ Helatae - A preparation of M4/8 8, K & F Company containing
4 percent parsbeudazols B, Vet. C.
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skin grafting without repair of vasculomuscular layers,
(d) pinch skin grafting after repair of misele layer end
(6) alectrocautery.

Table I shows the distributien of animals for
different surgical technique and the grouping pattem,

In Group I the ineisien extended over the central
aspect of the teat from tho base upto the middle, The
recipient areas in cases of Group II and IIXI were on the
latergl sides of the teats vhereas, tho donor areas vere
the iatezal aldes of the udders, In case of Group IV the
" precipient gite was gimilar to Group II and III but the
donor site was the 4inner aspect of the ear. Tip of the
teat was the ares for mﬁ&wtal ereation of stenoais

in Group V,

Experimental wounds on tho teats wore orested in
all the 16 animals of Groups I, II, III, IVand V. In
animal No, } of Group I, teat syphon vas ingerted into
the teat canal and 4inoision was given on the base of the
teat with the holp of & neaaaﬂem&zed blade, ' The mucosel
layer of tho teat cenal was seversd therehy oreating &
milk fistuls (Plate 1), GSeme procedurs wis followed in
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the Pemaining two animels of this group where the line

of ineigions wera on the middle of the teats. The teats
of the goats in group II, III and IV were also subjected
to similay type of wounds, covering the middle of the
lateral aspec¢t of teats, The ineised wounds were left
negleeted for 10 days to become Maeted and granulated,
anrgieal rapair vas attempted after thisa psrtod of delw.
For Gmup v wounds were oreated in the tip or the teats
‘with the help of & non-sterilized blade«. The stresk eﬂnal
‘and the tip were incised by introducing the blade into
the stred esnal in ﬂu‘rwmt és.mt&ons.' The vouad were
left unatmaad for LG dsys ﬁo pméuce scar tiasue and
constriotion. |

ASEPTIC SURGIGAL PREPARATION

After p delay of 10 days attempts were made %o
giva a surgical repair, The test and the site were
prepared aseptically for different supgical steps a3 per
grmm requiremant, c ' |

'Pesmmzme ov m mxmm

 The anmu were restréined on the operation
teble in latgral recumbency.

Ring block 1.e,, the subcutenesus injection of
local ansasthetic solution avound the bsse of the teat,
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using 2 pemen‘e Xyloeainet® was the method of analgesia
adopted in all the animals of Group I, IXI, III, IV and V,
For ring block, 5 ml of xylocaine was given in each animal,
The donopr sites of the animals of Group II, III and IV
wvere given loesl infiltration, 6 to 8 ml per animal,

Teat syphon vas mtradueea into the teat eanal. to
drain of the milk from the affeocted portion of the udder.
The edgas of the wound were trimmed deep upto the lumen
and artery forceps were spplied to control haemorrhage.
Tho teat wounds of the go&ga’of Group I wa&é '@10896 by
threo layers of suturing, aépued, to submuocous, vasculomusoue
1ar end skin, But 4in case of goats belenging to Group II
and IV, only the submucous and vasculomuscular layerg
wvere sutured ad the skin was prepared for grafting 1.e.
tubed pedicle gmf@&ne in Gmp I1I and pinch grafting in
Group 1IV. In cage of Group IIJ sicin was prepared for tuded
pedicle grafting without sutuying the tissue layers,
After freshening the wound odges chloromycetin topicals
was applied, Chromic catgut 3/0 with swaged on nax‘r-eﬁm

¢ 8 § xylocaine - Lidocaine hydrochloride with sodiun

atu.or&de end Methylpavaben, A preparation of Suhrid
Gelgy Limited. |

- * Chloromygetin topical - A preparaticn of 1/8 Parxe Davis
eontaining eh&ezamphmmm and Pmmeno glyeol




atraumatic needle wés used for closing the decper tissues
end fine monofilament nylon with traumatic needle for the.
gkin, The needle was grasped with the help of a smell
értery forecep fop suturing the deeper layers, Suturing
vag started from the lower commisure of the wound., The

needle was mseﬂed through the submucous layer of the
tissue about 1 mm above the micosal layer in the pattm

of horizontal mattress. In this way three to four amsches
were given in the aﬁbmudeeai. layer, Number of stitchas
dependod on the length of the wound, The ends of all the
individual stitbthes were kept secured with the help of
forceps and were tied only after all the gutures of

this layer were placed (Plate 5). Uhile inserting the
18t layer care was taken not to pierce the micossl wall,
Same method was followed for the second suture layer of |
horizontal mattress which was applied to the musculovage
cular tissue. After closing the deep tissues (Plate 3)
the skin vas closed with simple intermupted sutures
using finae monofilament nylon. Then the teat syphon was
romoved &nd milk was let off from the tsat by proessing
at the bage of the teat just to ascertéin the efficiancy
of the suture 1ing, Opirit dcriflavine was applied
over the suturing line, Then the tedt wes protected with -
bandege snd adhesive tape,
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Pendistrin® intrememmary ointment ves infused
mfe the teat canal and a very soft and thin polythene
tube which was suitable for the gsize of the teat e¢anal
vas inserted into the teat eanal for dally drainage of
the milk, The end of the tube was sealed and kept in.
position with adhesive tape.

On the elaventh postoperative day mgmmegrapw
was undertaken for the animals of Group I to ascertain
‘the efficiency of the suturing line, Fifty percant
barium sulfate solution was used as & econtrast medium,
One  millilitre of this solution was introcduced into the
toat sinus wvith the help of a small polythene tube atta-
ched %o a syringe. The taechnical factors used for radio-
graphy wvere EVP 60; mA10y Time 0,28 sec and FFD 3 inches.

SURGICAL PREPARATION OF RECIPIENT
'BED FOR SKIN GRAFTING

DA
By

ot

. Teat ayphon vas introduced into the teat eanal
and milk vas removed, Koeping the teat syphen in situ
& rectangular plece of dein measuring 8 mm X 16 mm iy isnd s ed

% Pendistrin - Procaine penteillin & streptomyein
~ sulphate. A preparation of Sarabhai Chemicals,
Baroda - 390001, India,
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from teat with a sharp blade encireling the expeéimental
teat wound. Then the skin aiong wvith some musele tissue -
wvas removed (Plate 4). This procedure was adopted in case
of Group II and IV but in Group III the skin was removed
along with pieces of masculovascular tissue, Heeding was
cheeked. with gauge pressure and arﬁéﬁy foreeps: Then the

| recipient bed was covered with steriliged gauze moistended

vith sterile physiological salins,
IMMEDIATE TUBED PEDICLE GRAFTING

" A piece of X-Ray film was cut in the size of the
recipient aped. Then it was placed on the donor site
on the laterel aspest of udder snd incision vas given
@ 1ittle bit away from the margin of the X-Ray plate to
allovw for a fair amount of shrinkage of the skin, Proxi-
many_ the ineisions of both the sides vere mgde perallel
4n the region of the graft plece. Towards the pdéielc'
" the incisions were somevhat divergent to prepare & vider -
base which would carry sufficient blood supply along
the tubed pedicle, Fifty millimetre %o sixty millimetre
long incision wés given for getting the skin flap from
the donor ared, The proximal end of the flap was 1ifted
with the help of & ph&r of forceps and aoparaeca'aionc
the whole length of the flap by undermining with the hdlp
of a B.P, bl,.aéa. Thus, the flap was made free from the
donor apea keeping cne end attached (Plate 6). It was then
covered vith aterilized geuse sosked in sterile phyaio-
iogical saline,
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After putting some drops of chlorvemyaetin topieal
ingide the wound, the donor area was repaired by a series
of simple interrupted sutures.

- The gauze was removed from the skin flap. From
the graft area at the proximal end of the flap, fat and |
underiying faseial tissue of the skin wore excised with
the help of a saving blade to amske it almost uniforuly
thin., Removal of fat and faseia could be dene earemui
by spreading the graft piccaes over & glass slide, Then
the graft was spread over the recipient area and sutures
were plaged at four comers for fixing it in peéi_uon_. |
This was followad by introduction of more number of
. interrupted sutures along tho threo £ree margins of the
recipient bod snd the graft. For the margin lying under
the pedicle only & few mattress stitches were put siightly
to prws.dé approsimation, This was earefully done to
provide a £ree blood flow to the greft sres along the
£iap. |

The remaining portion of the £flap vas sutured
to propére a tube by inserting a number of interrupted
sutures uaing fine nylon thread, %Thus the immediate *
tubed pedicle grofting was prepared (Plate 6), |

Chloromycetin topioal vas applied along the
suture 1ines of the grafted portion end pedicle tubae,




-3 60 s

Sterilized gauze was folded and cut in the jsize
of the grafted skin. Four to five layers of such gauze
pleces wore placed on the grafted skin. These were kept
in positicn with the help of two to three rounds of
bandage roll followed by application of adhesive tape
to get batter immobilization (Plate 7). This technique
was followed in the animals of Group II end IIXI., In case
of Group III since musculovascular layer was a8lso removed
there was no possibility of any suturing to this layer,
The graft vas kept in position by applying additicnal

| gauze iayers folloved by bandage and adhesive tape,

. - The. teat w,ém @s,rmveﬁ £rom ehé t.eat and
peodistrin intramammary wes infused, | A polytheng tube
which waa put inside the teat as in Group I ¢o provide
for subsequent drainage of milk,

Bvery alternate day the sealed end of ﬁha
polytheno tube used €o be cut open to yemove milk and
. put one millilitre of chloromycetin topical. Parventeral
antiblotic injection (Dicrysticin 8¢) was given daily
‘for 10 days.

* Diorystioin 8 « A preparation of W/S Sarabhel
Chemieals eontaining 400,000 units of penieiliin
and 0,8 g of streptomyoin sulphate,
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On the twelfth postoperative day the bandage
and adhesive tape were removed, The two ends of the
tubéd pedicle were excised and the remaining portien of
the margin of the recipient wound wag sutured after
froshening 1ts edge with the sovered end of the graft.
Chioremycetin topical was applied on the suturing line
. followed by immobilization dressing. The grafts were
kept under 'ébaemeim upto the seventeenth postsurgery

day.

PINCH GRAFTING
Pinch grafting vas adopted in the goats of Group
IV. After proper disinfection a piece of skin f£lap
(10 x 40) mm vas removed from the concave surface of the
pina, While excising the flap capre vas taken to obtain
the skin without any cartilage material. The graft
matorial was put in & container of sterile physiological
saline, The donop ares was applied with spirit acrifla.
vine and covered with a oterilised gauze &nd bandaged,
The graft materisl vas further propered by removal of
fat and faseia by spreading it over glass slide and
capefully manipulating with a shaz? gaving blade,

Recipient bed was prepared by treating it vith

chlorouycetin topical solution. OGiroular small pieces
of skin shout 3 mm diemeter were cut from the graft
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material with 'aaissor; These were placed on the recipient
bed starting from the upper end downward to cover the
whole area, In ease of animal No. 10 secven small grafts
were implanted wheress in animal No, 11 and 12, eight

" gmall gircular pieces of gikin were si'afted in leach animel
(Plate 8),

| ‘rhraa to four pteees of sterilized gauze propared
in me size of recipient bed vere pl.aceé over the grafts
and bandagad very carefully so that there waa no displae
cement of the grafts. For better immobilization adhesive |
tabe vas applied over ths'_lianﬁaze vhich was agaln supported
by two to thmo‘ Pleces of adhesive tspe sticking to the
yall of the udde»,

- Chloromycetin topical was applied dany %o the
grafted portion through the bandage by pouring 1t drop
by drop so that it would spread thmahoue the gaafted
' ‘aped. Parenteral sntibiotic was given for tea days.

!:ha-«gvafts were k apt under observation um |
tventy~first posteazgaryyday,

In case of Group V, the goats had their test
almost closed due to formation of gmulauen tissue on
the streg: canal and the tip. The teat vas ageptically
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preparaed for éieotric ceuterization, Philips clectrocautery
maching* waa connected to the main line, The grounding
plate of the transformer wag placed below the bodys
Necessaery adjustments were made and the cautery pin was

pressed slowly through the tip after pressing the foot
switch (Plate 8). Due to cauterization the elosed end

of the teat orifice got openeﬁ.

zhe teas was aqneezed to remove milk, Pendistrin
mgpwry ointment wasg infushd mto the teat eanal and
@& amall polythene tube (menticned before) was msenaé
into the teat canal to keep the stresit cml. open, The
end of ﬁha ﬁubo was puead in positicn on the s!.da 91’ the
teat vzth aﬁhesive tape.

POSTOPERATIVE MANAGEMENT

All the opereted animals were housed in good
sanitation and wore maintained on normal diat.

Diorysticin 8 (small vial) was injected
-mtmmasmgnyfav 10 days to every operated she goat,

uu.t: was removed ﬁhmsh the polythene tube
| gvm alﬁemwa day. This method was contimied upto
m to 20 peaﬁaperauvo deys, Gach time after removal of
mu.k ene mmnm-a at’ chlereweem topical was infused

. Pmupa electrocautm mchine - ?mupa u/s Pracision
Industyies Pvt.y Limited,
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through the polythene tube before resealing,

Sutures and polythene tubes were removed on the
tenth postoperative day in case of 81l the animals of
Group I. A loose bandage was applisd to the Seat to
avoid trauma,

| From the day of repair of tha,teét upto the
16th postoperative day, chloromycetin Sopical was applied
to the grafts through the dressings, Every fifth day,
the dressings were changed in case of all the animals of
Group II and IiI, while pemoving the bandages vare was
takten to sosit them with suffictent sterile physiological
s&line so that thaéfe wGs no displamat or d&aﬁdrbmes
of the 3rafta. ‘

In case of the pinch grafts of the snmala of

Group IV, chloromycetin topical was given through the

baamga daily upto 20th postoperative day, Dressings
vere chenged every 10th day after repalr, .

SUBOICAL PATHOLOGY

All the repaired teats of the animals of Gvoup I,
II and III were amputated on the 17th postoperative day
for Matopathalmm study, In case of the enimals of
Group IV the repaired teats vore amputated on the

‘218t postoperative day for the seame,
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QF The tisgsues eollaeted wm preserveﬁ in 10
| percent formolsaline solution for histopathological
examination. ‘

After 48 hours of fixation in 10 percent
formolsaline solution, representative pleces of tissues
of 1 to 2 em thick were taken for dehydration, Following
d dehydration the tissues were embedded in poutine paraffin
ambedding procefure and sectioned at 4 to § micren thick
ness and steined by the routine Haematoxilin and Eoain

me thod,
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"RESULTS

- . The goat No. 1, 2 and 3 of Group I which was
subjected for thres layer suturing of tho teat wound had
no major abnormal reaction. Uhen the. stitches were

" removed on the tenth postoperative day, teat wound of

goat No, 1 showed s slight swelling with the sead appearing

little wet. On stripping no leakage of milk could be

seen. The wound line was givg application of Terramyein
olntment, The wounds of Zoat No. & and Ho. 3 had perfeot
healing end there was no le&age. Both of them had a dry |
wnanmemmwlmm' o

, Contrast radiography of the teats of all the
antmals of Group I showed no leskage at the sntuung um.
It also revdaled that there was no narroving of the teac
canal after repair (Plaba 10).

On the seventeeath postoperative day the soabs
vere cast off while removing the bandeges (Plate 11). The
vounds had nice healing, All the teats of animals Wo. 1,

" 9 and 3 were smputated for histopathological examination,

Then, after processing the tiasues for the samey they
vere examined under microscope snd showed the t’onowmg

changgog,
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., There was & healthy granulation tissue on suture
1iné vhich vas indicated by regular arrangement of f£ibro-
blasts and nevly forming capiliaries. There wasg partial
 digsolution of suture material assoeiated vith intense
mononuclear cell infiltration in the vasculomuscular layer
and the corium, The papillary duct revealed hyperplaailia
of squamous epithelium with Keratinisation (Plate 12).

;w.&‘m TUBED PEDICLE GRAFT
(grafting after repairing vasaulomuseular layer)

| Group II goats (she goats Ho. 4, 6 and 6) who
'had iumediate tubed pedicle graft folloving repair of the
| vascnlmsmiar layer did not show any s&gn of leﬂkﬂse of
‘milk on the Sth day when the first dressing vas ehanged.

In she gost No. 4 the graft was pale in colour,
, There was good union between the graft and the recipient
site., A small portion of the tube near the recipient area
showed unhealthy appearance with increased inf lamma tory

sign closely.

Heslthy skin vas present in case of sho goat No. 8,
No contraction of the éme was obsorved, The healing
Process around the recipient bed appeared noraal snd the
graft had adhored to 1ts bed, The tube was heslthy.
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Bame observations were marked in she goat No. 6,
The junction of the graft and reeipient skin appeared to
have perfect opposition,

On the tenth postoperative dagy when the stitehas
oen the pedicle were removed ond & new dressing was appliedy
perfact healing wag noticed in the goat No, & and o, 6,
The grafts, though felt hard had healed at and unived ot
edges. Gatisfactory adherance hed developed between the
- wound and the graft, In case of goat No. 4 some portion

- of the pedicle appeared somewhat necrosed with & black
diseclouration. The,gwt wvas cold, dry and tough,

| On the twelfth day while excising the pedicle it
could be seen that @ portion of pedicle was completely
 necrosed and there was algo partial necrosis of the graft
. which came off the upper portion of the reoipient area,
The recipient bed had good granulation, '

On the 18th day while removing the stitches at

. the graft aite, the transplants of goat & and 6 presented

a normal take. The acolour of the grafts in these animals
appeared nomal, The grefts were felt thickened en the
seventeenth Postoﬁorauva day. In ease of goat No. 4

all the premaining portion of the graft appeared rejected,
While removing thigs nocroged portion the recipieant ded

‘started bleeding.
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In case of goat Ho, 8 and No, 6, the grafts were
well seated .and normal in appearance execept some thickening
of opidermis, There was complete union between the graft

and recipient site.

Microscopical examination of the sitse of grafting
i.n goat No. 8 and goat Ho. 6 revealed that the take was
not so satisfgetory., The examination showed that at the
site of the graft there was a ganthosis with downward
prolongation of retepegs apart from hyperkeratosis and
parakeratosis, The stratified squamous epethelium of the
epidermis revesled intense hyperplasia which was indigated
by large number of mitotie f£igures. The graft persistent
and adhered to s:in. Beneath the graft the healthy granu-
lation tissue joined the wound edges as well as the graft
(Plate 13), Neutrophils constituted the predominent
inflemmatory cells though fow mononuglesrs were alse
present. The bdlood vessels in the vasculomuscular layer
were sclerosed due to medial hypertrophy. There was
neutrophil infiltration in the entire wall of the teat,

JUMEDIATE TUBSD PEDICLE GRAPT
' {grafting without repair of vasculomusculay layer)

The she goatis of Group III (No. 7; 8 and 9) wvers
subjeoted to immediate tubed pedicle grafting without
repalyr of vasoulomusqulay layor.
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On the fifth postoperative day while changing
the dressing, it was found that the bandage over the graft
of she goat No. 7 stuck tightly to the graft. Some stain
wag observed on the bandage. After soaking the bandage
vith sterile physiologicsl saline it was removed vary
carefully, Both the graft and tube showed heslthy appea-
ranco, The graft looked @ bit whitish, No leakage around
the grafted area was seen, The junction of the wound and

graff showed the sign of proper healing,

Ié she goat Ho, 8 difficulty arose while removing
the bandage. The bandage was cut around the graft lesving
only the small portion of the same on the grafted skin,
After soaking the bandage thoroughly with sterile physio-
logical s8line, the bandage wag removed layer by layer.
After ramoving the bandage, the graft wvas seen to be
healthy with a faint colour. It also shoved proper pro.
gregs asnd had firm adhesion to the recipient bed, Imk_nso
of milk from the suthring lines were not marked, ‘The énba
- appesred hoalthy, | ‘

ghe goat No. 9 &lso had the sgme good result
on the grafted ared exoepting wound on the side of the tube
from wvhich exudate oozed out, |

on the tenth postoperative day while caryying
out the ggeond time dressings for 8ll the animals (No. 7,




- 72 =

8 and 9) the bmdagas eould be removed from all ebe animals
vithout any diffiwlﬁy. _ ‘

The‘gwafs of ghe goat No, 7 appeared quite
heslthy, The tube also appearsd normal, 8light change in
the colour of the graft to pinkish vas marked, The gmft
wag not hard to palpation, The suturing line amund tho

- graft showed proyer healing,

Goaﬁ No. B8 anew_@d & wrinkle on the upper surfaee
of the graft, Most of the srea of the graft vas dominated

by pink colour, Intimate adhesion of the graft to the

recipient bed was merked, Proper hesling wes seen at
suture line, Tube was also healthy,

. The graft of she goat No, 9 had hoalthy
appedrance with slight chenge of colour from its ommaz
skin colour., The greft appearee to be aahered cn the

.reeipient bad. The oozing ared of the tube was ahwm

to have healed up completely and healthy,

 After removing the dressings from 8ll the grafts

‘of the animals (loa, 7, 8 and 9), the tubes were exoiaed

on the twelfth postoperative dey, Excellent blood supply
from the tubes to the grafts were shown by the evidence
of bleeding frcm the severed edges of the grafts, No
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abnormal changes were mayked on the grafté excopt slight

leathery nature of the grafts,
‘ 3

On the fifteenth postoperative day after removal
of the stitches from the grafta of she goats No, 7, 8 and

@ the following were noted.

The graft of she goat No, 7 showed a slight
blacikish appearance, Uhen touched it was soft and leathaery
(Plate .;.4). . The guture line appeared to have perfectly
healed up. -

| In the grafts of she goats No, 8 and 9 almost
good results vere marked like the animal No, 7., The
grafts showed proper adhesions to the recipient beds
and peéfees healing around the suture lines.

on the 17th postoperative dey dressings of all
the grafts of animals Ho. 7, B and © wvare removed, No
changes were seen in the grafts exeopting slight change
of colour, The upper surfaves of the skins were felt
1ittle haprd when touched, Healing was perfest ia all
the grafts,

Gross exemination of the grafts of the gosts
of Group 11T vhbile dissecting showed thet all had 100
Porcent vigbility. Better pesults were marked in this
method of grefting in comparision with the method in
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Group II, Resistence to friction was comparatively better
than Grewp 11,

The microscopical examination shoved that at
the site of graft thers wvas & canthosis with downward
prolongation of rotepegs apart from hyperkeratosis and
Parakeratosia, The stratified squamous epethelium of the
6pidernis ravéaled intense hyperplasia which wag indicated
by large number of mtot:&e figures. The greft persistent
and adhered to skin, Beneath the greft the healthy gra-
nulation tissue joined the wound edges as well 88 the
graft, Heutrophils constituted to be the predominant
inflsmmatory celle though few mononuelesars wers algo
preseat,. The bloocd vessels in the vasculomseulay Myer :
wag gsclerosed due to medial hypertrophy, There was -
autrophil infiltration in the entive wall of test. The
grasulation .tissue extended throughout the vasculomiseulap

layer (Plate 16).

PINCH _GRAFTING

All the animals of Group IV (she goats Ho, 10,
11 and 18) were subjected to pinch grafting. Initial
dressings for 8ll the animals were done on the tenth
Postoperative dey. Afteor removing - the adhesive tapes,
elotted blood stains on the bandages over the sites of the
reolpient apess wore observed, Care was teken o remove
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the bandagés by cutting them around the grafts. Proper
goalting of the bandages with ateﬂle physioleogical saline
wag done. Then they were removed layer by layer carefully,
No leakage of milk was seen in any of the animals.

In goat Ho. 10 out of seven small grafts six
grafts showed 'take', UYhen the last layer of the bmiéase
over the grafts was removed one of the smal)l siafts came
off the bed along with the bandage, The rest gix small |
grafts were quite healthy with pinkish in colour. They
adheprod nicely to the pecipient bed. New opithelium
started to gpread around the gmall grafts. Kealm
granulation was geen in betwean the grafts. Chloromycetin
topical was applied on them and bandaged. |

Goat Nos. 11 and 12 showed excellent 'take!
of the grafts, All the grafts had taken, They also showed
spread of nev epithelium arcund them, Granuletion tissues o
vere also marked. After spplieation of chloromyostin ..~
topieal they vere bandaged and taped with adhesive tapes,

on the twentieth pastoméaxve day vhen dressings
were sgain renewed no stains on the bandages were marked.
When the bandages vere removed from all the grafted aress
of the snimals numbering 10, 1l and 12, it was found that
81l the soabs from over the grafts were cast off along vith
the bandages leaving tho nev tender grafts, After removing
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the bandages the recipient areas appeared as it covered
with islands of small grafts, The tender small grafts of
she goat No., 10 showed successful *take' with the evidence
of epithelization ardund them, The new epithelization

of the grafts covered the whole area of the granulation
tigsue of the recipient bed, As usual the dressing was
done with chloromycetin topical and applied loose

bandage to protect from trauma. | |

In ease af she goats No, 11 anﬁ 18, wnnderful

islands of pinkigh and tender smell grafts were seen in
the recipient beds (Plate 16). All the grafts had taken
covering the rocipient beds with new epithelium, Viability

of the grafts was masked in this Graup xv.

, on gag ewanty«first postoperative day bandagas
ef all the grafea of Group IV were opened, No other
visible changes were marked amaeﬂt&ns texture of the
grafts tending towards normsl,

'ﬁha microscopical exam&naéian of eﬁe zrarteé
areas of the toats showed that there was & aanehaéls of
the epidormis and the coriua ravéalea healthy granulation
tissue, In addition there was msrked mononualear 1afile
trétion thyoughout the corium particulsrly around the
Porivagenlay tissue (Plate 17).
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ELECTROCAUTERY

The she goats of Group V (Nes., 13, 14 and 15) were
subjected to electrocautery. All the animals of Group V
ghowed inflammation of the teat afteor electrocauterization,
Dressing with pendistrin intramaummary ointment was continued
upto the tenth postoperative day. A polythene tube was
kept in the teat with adhesive tape,

quz.ammauen of the teat m gshe goat No. 13 vas

:mere mm‘xed. wnghins of the sear tissue at the axhamal-

'aru'&ce was observed ﬁa ogour, After sloughing pendistrin
' intramenmary omMenﬁ vas mmaed into the teat canal and

the polythene mbe_waa inserted aftor proper sterilization
and retained with adhesive tape. The other animels
(Fos. 14 and 16) had the saue fate 1ike No. 13,

Intlamamry a:lsas porsisted at the e:.p resion
fev three conaemuve days, Only on the ‘foupth day ef

o elaoﬁmcwtary thers was gsome reduction in inflammation,

By the sixth day inflammations completely subsided in

goat No, 13 and 15 and tips appeared almost normel,

Fop enother two ﬁays some sloueh&naa tock place

. ta«m the eaat orifice, By the ainth day the vounds healed

wp with hgaxeby granulation tissue. The treated teats
appeared noymsl. On the tenth postelectrocautery day the:
polytheng tubes were removed from the teats of the animals
Nos. 13, 14 and 15 end free milking wag done in 81l the
tedts without any complications.
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‘ RDIATE TUBED PEDICLE GRAFTING PERFORMED OF SURGICALLY PREPARED
mm (WIMT REPAIR OF VASCUOLOMUSCULAR LAYER) IN GROUP IIX
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DETAILS OF PINCH GRAFTING PERFORMED ON SURGICALLY PREPARED WOUEDS IN GROUP IV
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DISCUBSSION

Restraint 1s an important factor for suecess
in teat surgery. Even though teat operation was performed
in etanéins position by Moore (1949), fmmp and Paykar -
(1986), Blood (1957), Amold and teber (1967) and Khen
(1887, ghu could not hold good in this study sinee the
animals uaea vere not so docile. Adequate restraint was.
ﬁchteved in bha pmanc study by lateral recumbency methed
vhich was followed by Fowler (1941), Edmends (1085),
Rair (1970), Angelo and Dhar (1971) and Lavania and
Angelo (1980). ‘

mng block anagsthesia which was followed by
Bdmonds (1966), Berge and Westhues (1861), Philips (1972)
and Lavania and Angelo (1980) proved as a successful
technique in this experiment,

~ In case of Group II, IIX and IV looal infiltration
vas gugcessfully done for the donor sites,

~ Bven though Wooldridge (1923), Fovler (1941),
Rattray (10459, Hall (1947), Moore (1949), Flank (1854),
Steere aﬁ al. (1960) and Heinze (1970) were of the opinion
that #aat wanndsfana fistulae were troated best when th;
eanimals irém not in milk, lactating gggts wvere taken fpr
this study, The workers supporting ﬁéeﬁr va;ow' ave
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Gold (1943), McAuliff and Johnston (1848), Daaks (1983),
Goatze gt ). (1956) cited by Philips (1972), Arold and
Weber (1987), Drewry (1961}, Kowaleayk (1983), é'Gannor
(1965), Bodkhe (1969), Higem (1670) and pnuzpaj(w';a).

The teat injury and fistula usually oceurs in
lactating animals beesuse the udders are pendulous and
‘teats ape enlarged during thet period. Further sutures
are properly placed to have proper appréxim’atmn aad to
Prevent leskage., Adhesion is also prevented due t@ nilk
'f£low, 0f course there is 8 1likely hard of delay in
h‘eafling in case of sespage of milk into the wound but
1t 13 taken gcare of by frequent drainage of milk through
Polythene mbés. ‘_4 small and thin polythene tube gave

| s‘a'uafactory éeaule in this serperiment to help drainage of

mill, Bodkhe (1960) and Nigam (1970) recounended for
rubber tube valve and capped plastic canula respeotively,
Vory recently Kulkami (1980) produced a new device which
consisted s polythene tube with a rubber dalloon and
reported that it was successfully used for postoparative
dreinage of milk in teat surgery.

The experimentally created milk fistulas of the
goats of dpoup Iy II and IV vere successfully repeired in
this study by thres layer saturing in Group I and two
layer suturing in Group II and IV. All had found
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Gold (1943), McAuliff and Johnston (1948), Dasks (1953),
Goatze gt al. (1956) cited by Philips (1972), Arnold end
Weber (1987), Drewry (1961), Kmlcm (1083), é'connar
(1965), Bodkhe (1969), Higam (1870) end Philips (1079).

The teat injury and fistula usually occurs in
lactating animals beciuse the udders are pendulous and
‘toats ape enlarged during that perliod. Further sutures
afe properly placed to have proper approximation and to
Provent leskage, Adhesion is also prevented due to milk
‘flow,. 0f course thers is 8 likely hard of delay in
h‘aaung in cage of seapage of milk into the wound but
1t 13 taken gare of by frequent drainage of milk through
polythene tubes, 4 @mall and thin polythene tube gave

B sauafactow regult in this experiment to help drafnage of

milk, Bodkhe (1969) and Nigam (1970) recommended for
subber tube valve and eapped plastic canula respectively,
Vory povcently Kulkarni (1980) produced a new device vhich
sonsisted s polythene tube with & rubber dallcon and
reported that it was suscessfully used for postoparative

drainage of milk in ﬁqnﬁ aumew."

The sxpeorinentally crosted milk fistulae of the
goats of Gpoup Ip II and IV vere suedessfully repaived in
this study by three lsyer suturing in Gpoup I and two
layer saturing in Group II and IV, AlL had found



uneventful heénns. In order to avéwuata the m.uk from
the quarter and also to gﬁide the needle while suturing,
a sterilized teat syphon was introduced into the teat
canal, This method was also adopted by Hall (1949),
Bodkhe (1969) and Phn:.ps (19‘?2). The teat wound was
olesed by two layers of hcrimm mattress sutures for
maculovaaeular layer and an additional suture to skin
in mkermptaa fashien in ease of Group I. But in Group II
and 1V anly two layers of horigontal mattress.sutures
were given t‘or maaulovaamlar layer and the skin wes
| rapah'ed by akm grafuns |

Vapious suturing mtat!.als such as catgut, suk, |
gilkworm, nylon, wire, metal clips and vitafil with diff.
.arent techniques have been used while ropairing the
fistulao and lagerations by meny workers, In this present
study chromie catgut vas found efficient for this purpose
since it geﬁs disselved.

Fowler (1941), Rattray (1949), Gold (1943),
Hall (1947, Denks (1983) and Flank (1964) inserted a
single layer suture, Hudson (1928), Moore (1948),
Nebragka (1085), Bdmonds (1088), Gotze af al. (1968)
cited by Philips (1972), Araold snd Weber (10957), Drewry
(1061), Eowalezyk (1963), HMoussu eited by 0*Connor { 1968),
Heidrich and Renk (1967), Sharma gt &l. (1068) cited
by Angelo and Dhap (1971), Heinze (1970), Neir (1970),



Nigam (1967) cited by Angelo and Dhap (1871), Angelo and
Dhar (1971) and FPlank (1976) used two layers of sutures,
Nebraska (1985), Arnold and Weber (1957), Steere at al.
(1960), Mohanty gt al. (1980), Bedkhe (1969), ¥igam (1967)
oited by Angelo and Dhar (1971), Philips (1978) and

Lavania and Angelo (1080) chose to give a three layered
suture for closing the teat wounds, Hitchel wound @lips
alona was used by Fowler (1941), McAuliff and Johnson (1948).
Blwd (1987) and Niaam (1970) for closing ths teat wounds
and fistulae, | '

_ In thi.s study t!u-ee lay@rs or autuma vere
used for closmg the muk ﬁatulae‘ The mnaculwaaanlar

layer vas elosed with two layers of hprimtal m%traea |
gugures for bettar apposition, Mucosa was execluded from
suture in opder to péavenf constriction and suture

‘fistula, Interrupted suture to skin was almost an univere
gal choice, Fowler (1941), Flank (1864), Bdmonds (1966),
Gotze gt al. (1986) cited by Philips (1872), Kowalemyk
(1963), Heidrich end 'Renk (1867), Philips (1972), Flank
(1976) and Levania and Angelo (1980) did not like sutuping

the mueous layer.

Kowaloayk (1063), Helidvich and Ronk (1067) and
Philips {1973) advised not to suture the mugous layaer
to prevent suture fistuls,
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After closing the milic figtulae, the teat syphon
vas removed and milk vas let off from the teat by pressing
at the base of the teat just to ascertain about the
efficiency of the suture line, Arnold and Weder (1987)
used to infuse sterile vater into the teat for eoxamining
the leskege of the suturing line. Nigam (1970) also
reported the use of 1 ml of Terramyein with ® ml disunad '
watepy for infusging into the beat in opder to s the

: effectiveness of the snturins 1ing.

Though Ansela and Dhay (1971) are against the
use of milk tube, succesaful result ¥ag obtamad in this
studyiby using polythene tube for drainage of wilic, |
During postoperative peried whm there was pain and
{nflammation, drainsge could be carried out sesily. There
vas no need to press the test to milk out which might
result in wound yupture,

on the tenth postoperative day the dresamsa: |
vere removed from all the animals, Uneventful hesling
at £ipst intention was observed in all the cases. Neo
leakage of milk was seen, Sutures vere removed on the

same day.
on the 1lth day sfter repair, contrast radi@gzaphy

of the teat was takan and it showed that theye was no
lgakago of the contrest medium along the line of suture
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and no constriction, Same method was followed by Angelo
and Dhar (1971) for examining the narrowness of the teat
canal following repair, |

Tissue section was collected on the 17th
poaeopmtive daye. The mieroscopical ex2mination showed
that there was a healthy granulation tissue on suture lines
wvhich was indicated by regulay arrangement of fibroblasts
and nevly forming cspillaries,

All the six she goats (Nos. 4, 8, 8, 7, 8 and 9)
of Group II and III were propared for skin grafting by
removing pieces of skin from the lateral agpect of teat
which would stimilate similar type of wounds in the teat
caused by barbed wire. In Group 11l goats some amount
of muscle was aslso removed, Pedicle skin grafting vas
chogen in these two groups with an intension of providing
a natural skin aoverms Graft material wig obtained £rom
the lateral agpect of uddey, Immediate grafting was
preferred so that there is @ quicker and better chance of
preventing complication, Pedicle graft was adopted becsuse
a.£ maintaing an attachment to the donor site during the
pericd of ﬁeGMo The greater chances of 'take' in pedicle
graft 48 due to 6 regulap supply of nutrition through &
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pedicle from the donor site (Neal, 1961 and Ross, 1968).
Deokiouliyar and Wilson (1972) opined that tubed pedicle
graft was useful en the part where the skin was not availa-
ble in abundanee, This is the cese in teat where there 1is
no extra skin, |

Most of the surgeons (Fomon, 1960; McGregor, 193883
Ross, 1968; Singh, 1971 and Deckiouliyar and W!.lsoﬂ. 1972)
. preferred to make the tube bofore the graft was stiteched
on the reoipient wound, But the present study did not
foliow their method beeause of inconvenience at the time
of grafting. Prapazrauen of hnba after sutehms the
graft skin on the recipient vound was found suitable.

While sutdping the flap of gkin on the re@wxem
bed,‘ {nterrapted sutures were put firat at each cormer _of-"""’:
the flap ana‘ then all apound except the proximal end where
the greft was continuous with the tubg, At this end only
a light mattress stitoh was put to keep better contact
botween the adges md recipient bed. The tubed portion A
wvas sovered on the twelfth poetaporanve day and then the
graft margin which was left free was gutured to the
proximal) edge of the recipient bed, This method was done
by Deckiouliyar end Wilsen (1972). Put Singh (1971)

did not mention about the iolosing of the out edge of the
groft to the recipient wound,



‘ L ] 80 s~

Dressing is eh.e backbone in the gkin grafting
provided the operation is conducted systematically and
aseptically, It should be non-adherent, non-irritant,
absorptive, protective and capable of oxerting firm pressupe
énd fmmobilizing the graft, Therefore, in this study
better prossure on the graft was achieved by using out
_Pieces of gause, bandage roll and adhesive tepe. The |
sutures of the tubes were removed on the tenth poatoperative
day allowing sufficient Mme ror its conp).eta heanng.

Blood flovs faster along the flaps in the
beginning, then slowly and finally beeomes stagnant
(Milton, 1969). Due to insufffeient nutrient o the graft
after 'a lapse of 28 to 48 hours, there might cecur
desquamation of épithelium. In this present gtudy the
" desquamation of the superficielgpithéliel layer of the .
" graft also occurred during the early period when the blosd
' flow was slow in the tube. After removal of the desquamated
layer the graft looked shiny whmh shoved the sisn of
healthy regeneration, - |

Failure of the graft in goat No, 4, night have
.ﬁabpmw duo to twisting or kinking as reported by R.bge,
1068, A4l1 the remaining grafts were 100 percent suceessful
‘and hesled uneventfully, Capre wasg alvays taken ta-mainm;n
the length breadth ratic of 331 &8s suggested by Fomon (1960)
and Ross (1968), They advocated that there was chinoce
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of inadequate circulation when the length breadth ratio of
the graft increased beyond 31, But thia was not alvays
true, Milton (1969) proved experimentally that the survival
of the pedicled grafts did not depend on the length

breadth ratio, The author agrees to some extent with the
statenent of Milton (.1969) becsuse the graft of animal Wo, 8
had succassful graft take and uneventful healing even though
the length vas proportiocnately more, In the antmal No. 8
‘the tubed pediele wag brought vertical to the recipient

bed yuemaa the tubed pedicle of animal Ho, 4 was not so.
This might agree with the opianion of Dhablania gt al. (1978)
who reported that the vertical pediole tube would have
-alweys auceassm teke, The position of the tubed pedicle
might be one of the factors to cause the death of the graft
~ in she gost No. 4, Tho grafts in case of Group II goats
‘appeared dull and dry which might be due to insufficient
| amount of nutrition due %o improper blood supply. In

se of Group III the graftes did not show ek . ehanae

Lnda.eanns adoquate blood supply present in them and

as such healing was much better. The tvo important factors
for guccessful take are proper length-breadth ratio and
proper positioning of the pedicle, Tolerance te friction
88 good due to the presence of dermsl contents in accor-
dance to Sprevil (1962) and wsliace gf al. (1968), The
grafts of Group III had more tolerance to friction than
Group II, 1In euthor's aviaw i1t might be due to the desp
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penetration of the granulation tissue from the graft
into the recipient bed.

It was confirmed from the microscopical evidence
that there was granulation tissue formation with appearance

of neutrophillie infiltration at the graft reaips.ms
jaacﬂion which indicated suecessful take of tha gms at

the pecipient bed.

| i’his °-ype af grafting has some umwationa. - It
A'u 8 lengthy pracedure 8nd cannot be used at places where
anom loose skin 18 not available. It is tedions and
hazaz‘dous proeedure chley end Francis, 1968). However,

_ tbe author's view is not so. In his opinion it 13 cagy to

petfom and has batbev aneaess.

Heal (1961), Twaddle (1867, Smith snd Marks .,

(1968), Kumsr (1970) and 5astry ead Rao (1981) desoribed

about the difficulty of availability of loose sikin in the
vody of large gnimals, But in this study sinece enough

. gkin could oasily be obtained from the lateral aspect of

the udder for grafting tho teat wound, the pmblem of skin

fop preparing the graft did not arise.

In this stuév thm surgically prepared mda
on tma lateps) sides of teats of the she goats Ho. 10, 11
and 12 wepe pepaired by pinch graft procured from the inner



aspect of the ear. Hundred percent viability and take were
obtained in the animals No. 11 and 12, But in case ef
animl Ho. 10y one small seed érafﬂ was cagst off on the
first day of dresaing. In this, all efforts were made to
pay maximum attention to avoid surgical errors so as to
provide better field for the seed graft's vascularization,
since, aceording to Hogle gt al. (1299) a graft i3 actumally
a parasite structure until it establishes its owm blood
supply. Until that time, it must be maintained by osmoss.s
and diffusions from the fluids bathing its inner surface
from the recipient bed. It 15 advised that the recipient -
area should be free from blesding poiats to avoid formation
of aameema-am the bad must be smooth so that contact
18 complete (Hogle 25 k., 1950 and Neal, 1961). In this

experiment all the bleeding points of the recipient bed

were eontrolled by digital pregsure and pregsure of

atorilized gauze.
| In this study a ractengular piece of gkia from

the innor sspect of the ear was oxelsed and removed, Then
1¢. wag ¢ut w;u-.h a gherp scissor into small seed grafts in
the sige of 3 mn diametor. Slailar method was advocated
by Woolgey and gohaffer (1062) and Grunert (1988)., They
dosoribed the usY of selssor for eutting the pleces of
gkin graft messuring 8bout 2 to 3 mm diameter. Neal (1958)
used pagop go cut the sesd grafts about 2 to 3 um in size,
which werg pleced in sterile norusl siline, To get seed
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gme, tip of a stra&aht needle of large size, was inserted_
into the akin an.d vag elevatad to make a cone of sein which
wag exeised with a sharp sealpel or blade. By_domg this a
free smell disk of skin of full thicmess in the centre
with diminishing thickness at the periphery was obtained -
(HEogle gL g:.,., 1959s Deekiouuyaz' and Wilson, 3.972 and
mngh and E.nan, 1978) . anpita of doing the said technique
in the pmparats.en of small seeded grafts they found very
lssa SuCCess of géaft ‘tako' and viability whereas in thi.s
present study though care vas not taken so much wxme |
preparms the saeded Mafts tha Viabuity and take vere

almost 100 percents

Immediataly after harvesting & small grafs, it
was placed on the recipient bed. In this way all the
grafts vere arranged on the rocipient wound about 1 mm
epart. These were fimmly pressed in place by 8 mulfifolded
- geugze and the bandaging was done on the similar pattem
as that of Group II and III, This was in agrecment with
Deckiouliysy and Wilson (1973), vho followed 'aa(me procedure
as in this atudy. In thig study the grafta vore trensforred
with minimal amount of handling in order to achicve batter .
grart take vhich 1a related to tha opinion of Smith and
Harks (1968), -

~ gves though there was every chauce of soiling and
contemination of tho grafted srea in this study, most of
the pinch grafts were found suceessful without any
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complications, Ross (1968) opined that fallures of seed
grafts were fow. These grafts could 'tske' well even in
ereas of bacterial contamination or even granulating

surfaces,

- Inspite of all tho precautions, one seed graft
fagtled to 'take' in she goat No, 10, The failure of the
graft to teke, in the author's view, might be due %o the
digsturbance of the graft while changing the dressing.

Except the said one soad greft of animal Ho. 10 all others
had taken, on the tenth postoperative day efter remoging
tho dressings islands of small skin grafts were found on
the reeipient beds, B8mall fingers of new epithelium '
stapted oripping on the granulation tissue, Singh and
Khan (1975) noticed islands of small grafts on rav areas

on the fourteenth postoperative day.

For succesaful grafting the lesicn should de in
a site which could be bandaged for an mdeﬂ'nna period
(Real, 1068). Doganeli (1969) did not find successful
rosult vhile repairing the teat wound with pineh grafting,
He opined that mn deecp grafts to repair the teat wound
was unsuccessful, He did not mention about the removal
of milk from the affgoted test. But in this study milk
vas let off every altemate day through the polythene tube,
Unexpacted 100 percent successful pinch grafting was
achioved in this study by overcoming all these difficulties,




with new epitheliude

on the 20th postoperative day complete epitheli-
gation of wound was observed., The success obtained for
complete epithelisation of wound by the said grafting
vas very encoureging. Almost all the wounds hesled up
uneventfully and were found covered with grovth of tender
epithelium from the smsll pineh grafts, Though in animal
Ho. 10 ono small graft failed its viability and was cast

off, yet the remaining viable grafts proved capable of

ecovering the entire wounds,

Hogle a& .aJ.. (1959) optned that all the grafta

would eome off ’cha reoipi.ent bed while removing the bandage.
-] emlre graft had been rsjented.

It yould appear as 1£‘ th
But within a fow more G8YS, islands of epithelium would
pecome distiot over the graft area and appear like delicate
pink epuhelium. Real (1961) and Singh alad Khan (1975)
slgso observed that pineh grafts vhich bad 'taken' formed
1slands of skin in the granulated areas, from which
epithelium grev cutwapdly coalesoing with that of neigh-

bouring grafts.
It appeered from the praesent

expepiment that pinch grafting was gimple and offective
for the pepair of extensive geat wound in milking animals

llke ggy and She goate Rapid healing end high peroentage

of takg yepe achieved in this type of grafting, She goats
otartaq gpee milking without any difficulties on the 20th

postopgpative 4aye This viev might agree with the findings

finally the whole wound areas was covered
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'éf 8ingh and thn (1975) . They inferred that this method

of grafting gavé bigh percentage of 'takke' as well as
funotional repair, Billingham and Medawar (1951) advoeatad
that though pinch grafts teck longer time to heal soundly

yet sgave runotiomlly better results,

8o far the cosmetie appearsnce is coneemed all
the succesaful pinch grafted cress of the teats did not
show good cosmetlc appearance, As the utility and value

- of the teat 1s greater than the cosmetic appeaganca_.‘ﬁ.t is

of little significance in caprine and bovine, Ross (1968)

‘8180 opined that cosmeticslly it had undesirable 'Cobble

stone' sppearance on the hesled wound, Singh and Khan
(1978) reported that cosmetically 4t provided a jblemuhg

ELECTROCAUTRRY

- The surgically crested constrictions in the tips

~of teats of she goats (Nos. 13, 14 and 16) were treated

guccessfully by eleetric cauterigation, Uneventful
healing of the wounds wore achieved in this method of
troatnent,

Aftor epplication of electrie csuterizaticn, all
the teats were found swelien which persisted for about
6 days, But in ghe gost No, 14, swelling wes seen upto
the sixth postoperative day. In the next dressings
81l were found well, Accopding to euthor's opinion, the
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svelling might be due to acute mflammtion following artificial
ereation of the bum,

- During cauterization, bleeding was not seen even
though the teats are ‘vexj‘y vaseular. This effect is due to
heat coagulation of bleeding vessels, This procedure mgkog
use of' the method of haemogtagis as suggestaﬁ by Epstein

' -(1956), Greenhil) (1969) and Haik .aﬂ a].. (1.9?8). Hormally
donstrictions in the teat are treated by x,ncismg the tip

' -in eruecial manner (0! Cmumr, 1965) But this results in

- more and more of constriections, vaed flesh i3 treated by
cauterization. Hence thore 1s encugh Justification to apply
cauterization to get rid of excess soap tissue from the
cmatricteﬁ tip of the teat,

¥

on the first day of ébessins slough at the |
external orifice was ”no"tiee’d. Progressive healing was |
. obgerved after 5 or 6 dbjra. In author's opinion the slough
might have resulted from the burnt tissue after cauterie
zation, Normally external cauterized wounds toke about
"6 weeks to heal because of the discharge present,
(Dickinson, 1989y Hyam, 1034 and Rickapds, 1960), But in
the present case this was not geen,

On the 9th postoperative day most of the sloughs
¢ame out along with the milk showing perfect healing. On
the 10th postoperative day milk tube was removed and
milking was done suecessfully. |
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Nebraska (1955) opined that healing might be
delayed due to electriccauterization, 0'Connor (1966) also‘
claimed that cauterization was an unnecessary crude and
cruel method of treatment,

According to Epstein (1966) the wound area vas
sterilized by the heat of the instrument so caueariaaum -

. of t.l_xé tissue sesled the wound preventing the 1gntm_aae

of micro organisms.

In author's'vzlew repair of the wound at the t1p
of the teat by electriccauterization is simple, very
less time teking process and algo very effective. Unevente ]
ful healing vas obtained in all the animals treated by
glectriccautery.

Regarding the eosmetic appearance Epstein (1956)
exprosscd that cosmetic results following cautery were
unpredigtable and sometimes unsatisfectory but in this
study good cosmetic @ppearange was achieved in all the
animals, B
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SUMMARY

In this study 15 lactating she goats were
utilized for var’.ous’methods of repairing the teat wounds
by three layers of suturing, immediate tubed pedicle skin
grafting, pinch grafting and electrocsutery., The animals
vere divided into 5 groups consisting of 3 animsls in
each group, All the groups were subjected to different
methods end techniques of repair. The experimeatally
ereated milk fistula was auccesnmlly treated with two
layers of horizontal mattress sutures applied to the
yagculomiscular layer using 30 catgut and outside
interrupted atitch to the skin with monofilament nylon,
Drainage of milk from the teats through polythene tubas
every altemate‘ day was thas dauv practice for all the
groups wvhich waa mt&nueﬂ upﬁa tmﬁh postepemuvo day.
The polythene tubes were movea from all the animals

on tho tenth postoperative day.

Surgically created sxtensive wounds of the
touts were repaired by immediste tubed pedicle grafting
and pinch grafting in the goats af Gyoup II, III and W..
In cage of immediate tuded pediele grafting two motheds
of vepairing were adopted i,e., grafting after repaiy
of vaggulomusculay leyer (Group 1I) and grafting without
vepaly of vasculemuseulay layer (Group IIX). In the
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Group II, one of the grafts was rejected on the 18th
postoperative day, In Group III, there was successful
takze in all the goats, The graft material was taken
from the lateral aspect of the udder. In pinch grafting
the small grafts moasuring 3 um diameter were prepared
from the inner aspect of the pina and they vere grafted
to the surgically prepared wound on the teat. All had
‘taken except ene which came off the bed along with the
bandage. Islands of new epithelization: tissues were
seen on the recipient beds on the tweneiéth-pessoparauvé
" day. Microscopid exsmination revealed 100 percent

. viability of the sudcessful grafts, Most effective repsir
of tho extansive wound of the teat was observed in tho
pinch grafting method.

The surgically prapared wounds at the tips of
‘the teats were successfully treated by electrocautery.
On the tenth poastoperative dsy all the wounds &t the
tips of tho teats vere found to have complete bealing.
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