SURGICAL APPROACH FOR
REPAIR OF CLEFT PALATE
IN CALVES

(-3

THESIS SUBMITTED TO ;
The Orissa University of Agriculture and Technology
BHUBANESWAR |

IN PARTIAL FULFILMENT OF THE REQUIREMENTS
FOR THE DEGREE OF

MASTER OF VETERINARY SCIENCE
IN

SURGERY

BY
Shah Mohemmed Abdussalam

B.V. Sc. & A.H.

POSTGRADUATE DEPARTMENT OF SURGERY

College Of Veterinary Science & Animal Husbandry

BHUBANESWAR
1984



Dedicated

to

My “Mother



Dr. J,MOHANTY,
M.S,.{Missori) ,F,R.V,A.C, (Denmark),

Ph.D, (QUAT),
Professor and Head,
Departasnt of Surgexy,
College of Veterinary Science and
Animal Husbandry, O.U.A,T..
Bhubapeswar - 751003 (Orissa)

pr, 5,C, QIHA,
M. S5c.{Vet.) (Magadh Univ.),
PhD,.(B.HU,),
Reade 1Ly ‘B
Department of Surgery,
College of Veterinary Beience and
Wﬁ&l meyf 0.?1.3.'1‘.,,
phubaneswar -~ 751003 {Oriassa)

Dated the |(%. April 1984
CERTIFICATE

This is to certify that the thesis entitled
“surgleal approach £or repalr of cleft pslate in calves*
submitted in partial fulfilment of the requirements for
the degree of Master of Veterinary Science in Surgery
of the Orissa University of Agriculture and Technology,
Bhubansswar is a faithful record of bonafide and original’
research work c¢arried cut by Shah Mohemmed Abdussalam
B V.5¢. & A,H., under our gnidm and supervision,

Mo part of the thesis has bsen submitted for any




ACKNOWLEDGCEMENT

The aathor expreszes his deep sense of °
gratitude and indebtness to Dr. J.Mchanty, Ph.D,
Professor and Head, Department of Surgery, Orissa
Veterinary College, O,U.A.T., Bhubaneswar for selection
of such rare and burning problem, facilities provided
sustained guidance, sble supervision, keen interest and
constructive criticisa throughout the ccurse of
investigation amd preparation of this manuscript.

The author expresses his hearty sense of
gratitude to his co.advigor Dr. 8.C.O0fha, ™D,

Reader, Deapartment of Surgery, Orissa Veterinary College
for his able guidance, constant .MIP and fasilities
provided in performing the problam,

The author is extremely grateful to his
toachers of Surgery Department, Dr, A.K. Nitra, Ph.D,,
pr. A.K.Rey, M.V.S¢. and Dr. V.5.C.Bose, M.V.5c. for
their valuabls suggestions, timely help and assiztance.

c;#autul acknowledgesnents are due to Dean of
Faculty for providing facilities to complete the problem.

I ean really obliged to Dy, 7.L.Murty, Ph.D.,
Reader in Blochasistry, Dr, L.N.Dag, Ph.D., Reader &
Hend, Departuemt of Anatomy, Dr. 8.B,Tripathy, Ph.D,,
professor and Hesd.Dapsrtment of Medicime, Dr. B.W.Mchanty,
Ph.D., Resder snd Head, Departmeht of Gynsssology,



Dr, B.X.Roy, Ph.D., Reader, Department of Md;cim.
Dr. Bimal Chapdxa Das, M.V.S5¢., Lecturer, Department
of Pathology and Dr, P.C,.Dey, M.V.5c., Director of
Central Clinic.

It will be deemed unfit if I forget to
acknowledge the belp rendered hy Iir, A.Muduly and
other post graduate f£riends including Dr. #.M.Mishra,
Dr. B.N.pPatjoshi, Dr.Ramesh Chandra Rouk, Dr, H.K,
Mchapatra B.K,.Das.

I am thankful to the non-teaching staff of

I am alsc thankfol to Animal Husbandary and
Veterinary Department for providing me study leave to

1 extepd my dacp sense of bleassing to my
brothers Ex M. Zamnan, Dr, Msinuddin, Abu Hanifay my
wife Hajra Khatun, oy sisters Anisa and Khaula, ay
childran Altsf, Zeenut, Rahmat, Mumtaj, Sabhat and
Azmat,

I have highest Xegards to my mother, late
father and aupsles,

1 em thankful To Sri U.C.Pattpaik and Maheswar
Jens who have taken pain to complete this manuseript.



CHAFIER

b4 4

133

Viz

CONTENTS

INTRODUCTION

PEVIEW OF LITERATURE

OBSERVATIONS AND RESULTS

DISCUSEION

BUMMARY ARD CONCLUSION

BIBLICGRAPHY

PAGE

22

32

44



TABLE NO.

& 4

11

v

VIII

LIST OF TABLES

Showing type of surgical avproach
adopted for cleft palate repair
in experimental calves

Showing amount of chloromag
solution used in expurimental calves

Showing duration of different

stages of anaestheslia with A
chloromag sclution in experimental &
calvas

Showing time required for completicn
of the operation in experimental
calves

sShowing duration of recovery stage
in experimental calves

Showing duragion ¢f survival period
in expeximental calves after .
cperation ,

Showing clinical findings of
axparinental calves following
repair of the qleft soft palate

Showing postoperstive ecmplications
of cleft soft palate repair

Showing pathological changes seen
during post-mortem exanination
of experimental calves

70

7

72

73

74

76

78



LIST F FIGURES

Bhowing cleft in the soft
palate i

Repairing of the cleft in the
soft palate h{ giving a single

layer of c 1ous sutures 1

A median skin incision given in

the iptermandibulay space in
mandibular synphysiotomy technique ii

prilling in the mandibular rami .
with bone drill it

Closura of the intersandibulax
skin incision and ifmmobilisation

e ainiass Piaa) wies Il es
passed through the drill holes 44

Closure of the mandibular
sysphysictony incision in the

lower jaw by longitudenal

mattress suture 131

Section of soft palete showing
healed up lesions by granulation
tissues, H.E. x 28 iv

Same as ahove
H.E. x 128 iv



CHAPTER 1
INTRODUCTION



INTROODUCTICN

L

Cleft palate is a congenital anomaly
affecting animals and hunan beings. Praumatic
origin of a cleft or fissure in the palate, though
possible, 1s a rarity. In hunan babies, cleft palate
was conegidered to occur due to curse of God. In
cortain societies, 1t was believed tc be assoclated
with not observing certain superstitous rescxictions
by the preynant women during the perlods of lunar
ani solar eclipse, Occurrence of cleft palate
in bablies was considered as a bad onoen (Pickrell,
1966) and the mother was the target for blame.
Oetail stailes on this ancamaly follows a revolutionary
change in the attitude of man as a ce:nseq_uence to
the scientific achievements Juring the period of
RENAISSANCE. ip animals the affected young cnes
were left to their luck because of lack of availability
of a scientific approach for batter management.

Gradually develcpment of science apd
discovery of ncwer techniques made it possible to
xnow at what stage in che foetal 1ife, the growth
is arrested anl how the defoct takes plat:e; The
degree of variaticn iz wide encugh in camin cases
vwhereas in few others it might be magugxble. In
some, this anomaly might be associated with a few



other defects like harelip. Cthers pay suffer £rom
this anomaly alone, .
Presence of ifissure in the palate causes
the food materials o pass intc the nasal passage.
From the nasal pascage it has two alternative paths
either to come out of the postril or to get
aspirated. In the young, when milk is sucked, it
has the same fate. Advances in apaesthesia, artitficial
illucination, use of diatherwy to check hacaorrhage,
ete made it possible to develop better surgical
technicues for closure of the filssure ani prevent
inanition. But the successes in developuent of a good
surgical technique for cleft palate in hwean babies
have not influenced such ip the f£ield of veterinary
surgery. Mansgement of the young obes in case of
andmals is more difficult than in man. 1t is easier
to keep the humsn baby in a controlled environment,
feed sciontifically and praéem; disturbance to the
surgical wousd. In animals specially in calves and
foals, the orel aperture is very narrow to peradt
any surgicsl interfercvnce. The advences achieved in
canince oral surgery are diififcult to be adopied
in calves and toals. Hence, there has becn a
cﬁntinuous search ior beiter teghnique. dfven now,
snaesthetic techniques which are easily applécable
to dogs, lack suitable sdaptability in cattle.
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The problem of cleft nalate ies more in
«attle than in dogs, since it is thought‘to have
a genetic origin. Breeding of cows in village
comxiition, helps to propogate the condition when
a single bull carries the defect. Thus, thie
condition has a greater impact on the viliage farmer
who depends on a cow for come earnings. There dis
nccessity to bring about a solution to this ancaoaly
which would benefit the farwer lmmediately.
grtiﬁicial feeding is very <difiicalt
in calves. Surgical wounde are liable to be infucted,
above all, economie consi.eration stands on the way
for adoption of a developed technique which is
expencive. The above conelderation wade the author
to choose to confromt the challange and to seaxch
for a better and easier technigue which would
ensure a cure in & good percentage of calves

suffering from this anomaly.

see
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REVIEW OF LITERATURE

Cleft palate appears to be as old as
the husan. race. The reasens for ics occurrence are
not fully eviient. Host of the workers have stressed
on the congenital and hereditary factors{Cawlsy,1965)
Hammar et al., 1971; <dunson, 1959; Patterson gt dl..
19662 Rothenberg, 1967y Sestty, 1956). iven though
mention about oral surgery is found between 2900 to
275) B.C., & particular refercnce on cleft palate
is lacking till ninteenth century when Simon P.Huliton
(1810=1857) operated 80 cleft palate cases{Haris
et al., 1963 and Benton, 1964,

ILCIUERCE

In human patients, its incidence is
roported to be one in one thousand (Pickrell, 1966},
In dogs although not common, it is uore frequently
secn in short headed breeds associated with harxulip
(Knight, 1958). betty(1958) encountered unilateral
cleft palate with harelip in cocker spanial pups.
surson (1959) stated that cleft palate and harelip
are usually copgenltal and arxe more comsonly seun
in pupples of Brachycephalic tyne. As cited by
Cowlay (1965%), its incidence i wore cumxon in
Enclich Bull dogs, Boston terriers and cocker spaniels.
in these breeds the tendency i usually hexrnditary

~



and aecoapanied with harelip. According to him,
acquired ani traumatic £0@n of ckeft palste or
similar leslions wmay result _f:"om trauma, Clifford

et al. (1965) reported that fiisures, clefts,
fusions, furrows, unusual pigmentations, perforations,
pits, contractures, as well as physiologic
abnorsalities are rare in animals, Thordelechristen
scn (1965) opined that canganital abnorealities

of palate are not infreguent in animals but those

of pharynx are rare, since the arrest in development
of the soft palate occurs rarely. In dogs, he
considere: it to be falrly comaon developmental
anonely. Hammer et al.{1971) recorded a case of
cleft palate in five week old pup (ZToy podile) in
which left half oi soft palate was absent,

Howard et al. (1974) reviewed the
incidence of cleft palate in eightesn dogs of
diff: rent breede which were within seven weeks tc
one year and six months. They concluded that cleft
palate might be encountered in any number of
individuals within a litter.

Mason et al. (1977) encountered seven
cleft cases in foals and claimed that theugh: its
occurrence 4§ uncoancn in these animals, it is
well recognised congenital abmoruality. Blood et al.
(1979 considex«d cleft palate as one of the

-~
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comnonest ancmalies in cross bred cattle in Canada.
Pure bred variety :iid not have zuch conditlcn.

0'Conner{1989) describe- smngunitaf
fissurcs of the soft palate in horec, ox and dog and
stated that it may either exist alopne or may acconpany
some other anomaly in a mosster foetus.

Wwardrip (1982) recorded cleft palate in a
five to six month old fenale RKitcten. The cleft
extended from second prenclar o the mdddle of the
s0ft palate. He reuacked that occurrence of cleft
palate in cat is not comaon.

Bownan ¢t al.(1982) recorde:s clefs palate
is seven foals, two harses, two calves and concluded
that the disease is of congenital origin. They
further félt that cleft pslaste in dooestic anlials

is an uncommon birth defect.

ABATU

The masmalian palate is a device which
separates the oral cavity from nasal respiratory
passagae snd thus makesz 1t possible for the young one
to suckle {(Arey, 1962). It acts &&= tne roof of the
oral cavity end also as the floor of the nasal
chamber. 1t is divided into two parts, the antericrly
situated is the hard palate while the posteriorly
situated one iz the soft palate. The hard palate is



bounied anteriorly by dental pad, poetericrly by
soft palate and laterally by premolars, while the soft
palate is bounded snteriorly by hard palate,
posteriorly by epiglcttis and laterally, molars
with anterior and posterior pillars. Isthmus
faucium i8 clesed by soft palace. vhe bony porticn
of hard palate of cattle consists of (1) Forizontal
part of the palatine bone, (1i} palatine process of
maxilla and {(141) palatine process of premaxilla,
The palatine rldge:r cover about two-thirds cf the
length of the hard palate, They nunber fifteen to
ninteen. They are nearly staaight andg with the
exception of a few at the postericr end are serrated
on the free edge. A moulian raphe extends batwe:n

the ridges. The posterior thixd of the palates is
smooth, Between the denisl pad snd the f£irst ridge
there are ﬁcxumtné incisiva (Sisson, 1955, Habel,
1953) .

Histclugically, hard palate cmpxima
of threc leyers viz. (1) upper inuccus menbrane of
nasal cavity, {(1i) the bony portion of the hard
palate with its periosteun on either side and (111)
low:r mucous mexbrane in the form of ridges which

continues with soft palate, The mucous lining of the



pasal cavity also continues with that of pharsynmgeal
regicn and the soft palate. In betwecn the two o
mucous portions lie the wuscular layers of soft
palate. Soft palate is supplied with the branches of
palatine arteries and veins and dbranches of trigeminal
perve 'Sisscn{1955)p Habel,(1958).

Patten (1948) and McBwen (1957) described
that, in the pig embroy, oral and t:asal epitheliwn,
and bleood supply of palates are derived froan the
ectoderm; bones and muecles are derived from the
mesodermy and pharyngeal epithelium fros the entoderm.

The nasal cavities in mamwsals, first |
develop from offactory pits which quickly enlarge
into blind sace. The floor of each deepening sac
then comes to overlie the roof of the front part of
the primitive mouth and is separated from it by an
oronasal membrane. The thinning wembrane ruptures
during the seventh week and £0 creates two internasal
orifices, the primitive choanas., For a short time
the two choanas open directly into the primitive
oral cavity whose rocf is mexely the basal covering
of the skull, Thies simulates the permanent condition
in smphibia. Gradually the nasal passsgec become
separate from the mouth which open behind into the

pharynx, This is aocomplished by means of a horisontal



partition that subdivides the primitive mouth
cavity. The horizontal partition which divides the
moath from the nasal passages, is the palate. The
primordial palate consists of slzectunké projcction
that grow from each maxillary process toarxrds the mid
planc of the mouth cavity. iIn their growth mesad
during the seventh and eighth weeks, these lateral
palstine processes encounter the tongue, which rises
high at this peried, ans are forced to bend downwards.
A little latter the {oncue is withdrawn, due to
growth charges and the latcral palating procesces
are then pushed upwards to the horizontal plane.
The palatine halves unite with each other and then,
with nasal septum. Fegining in the ninth week, the
fusfor progresses rapidly from in front backward.
Coincidently bone azpears in the front part and
forme the hard palate. Hore caudal, where union
with pasal septum does not occur, ossification
fails. This region cenetitutes the soft palate, the
nalves of ite free apex, the uvula which are
commonly stil motohed at birth, Iransverse ridges
devalop in the macosal covering of the hard palate
in gase of most of the mammals, The folde of the
soft palate are invaded from behind by tissue fxom
third brancheal arches., fesenchysal cells form
muscles cf the soft papaie. The completad palate
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shows a medlan sean or raphae. The median nasal
process which participates so¢ consplcously in the
formation of the face, also developes into the so

called wedian palatine process. The latter dees not
contribute to the palate itscli but becones

premaxillary portion of the upper jaw, Fusion
petween the median palatine process and the palate
becomes incomplete, resulcing in a gap in the mide
plane, which is called foramen incisivaa, ordinarxily
covered with mucoug nembrane (Arey, 1962).

considering the physiological aspects of
deglutition in man, Guyton (1976) reported that

thrre are receptors in the roft palate which
stiaulate the deglutition centre of the brain

creating reflex actione on pharynx, larynx, epiglottis,
oesophagus, vocal cord and hyoid bones, when the

food is pressed by tongue against the soft palate.

The reflex actions are very much complex and,
co-oprdinative and instantanecus in nature.

AETIOFATHOLLCY

Ag stated sarlier, cleft palate usually
results due to failure in the fusion of palatine
procesges along the midline affecting soft and/or

hard palate.
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Knight (1958) mentioned that the defect
results when the bones which form the hard palate,
thet is, the palatine, maxilla and premaxilla fail
to unite, depending on the exbeni of the cleft,
Thus there is a direct communication bhetween oral
cavity and nasal chamber. Setty (1958) encounterad
one pup which died within twenty four hours of
birth due to cleft palate. The pup had two other
affected litter mates who succumbed within a week.
He studied the bony abnormalities of -thé skull in
those animals and concluded that premaxilla was
méatly affected, The cleft occupied the middle
third of the above and on the left side which is
the usual site of occurrence in human beinga.
Munson (1959) stated that cleft palate may escape
Jdetection on initial examination at birth in
puppies but subsequently when they begin to nurse,
it is easiiy diagnosed due te choking and acute
difficulty in breathing, Geffen (1960) recorded
cleft palate in a fourteen wonth old cat after
being hit against the head of a car. The cleft
axtended from half an inch behind the incisors to
the soft palate. Anteriorly it was a fine “line
cleft®, bhut postexiorly the cleft gaped about

one third of an inch., The cat was always
snuffing and sneexing after feeding,
Considering teratological aspect of man

Arey (1962) described that occasionally the



~ 12

lé.tetal palatine processes fall to unite properly
resulting in malformaticn. This is known as cleft
palate or uranoschisis. The extent ¢f the defects
vary considerably and tehd to affect part or all
of the soft or hard palate or both at the sametime.
In some cases it may involve the soft palate alone
existing median in position, while in some others
cleft in the hard palate may occur laterslly,
¥urther he cbeerved that cleft palate accomapanies
cleft 1lips when doubled, the premaxilla tend to
protrude prominently.

Clifford et al. (1965) reported that
cleft palate and harelip are cauzed by both stress
and genetic factors, since one without the other
does pot produce this abnormality. They also
Asmonstrated that cleft palate could be sxperinentally
produced in pew born mice by sdninistration of
cortiscne to preghant fenales.

thordel-Christenson (1965) is of the
cpinion that fallure of structures to close the
palate rrsults in a cleft, According to him it
is attributed to be hsreditary. He also recoxded
that cleft usually occurs in the middle of the

palate. The width of the opening varies from a



narrow slit to alwost the entire width of the

palate. The signs of cle:E't palate are apparent -’

as poon as the puppy attempts to suck. The signe

are nasal discharge, chocking, difficulty in
breathing and coughing. He fuxther noted that
acguired cleft in the soft palate ls often associated

with heeorrhage, which Stops epontanecusly.

Patterson et al. (1968) reviewed genatic
importance on hereditary discases in dogs and
concluded that most of the hereditary dissases
which have s8¢ far been recognised are either gross
defects such as skeletal malformations or intermal
disorders whi¢h may cause serious complicaticns,

pickrall (1966) stated that in the human
beings during £irst two mopths of pregnancy. the
tissuss which zre to form nose, lips, jaws and
palate, normally grow from the sides to join in
the mddline to form the roof of the month (palate).
According to him though cause or reason for cleft
palate or cleft 1ip is not clear, hereditary
trait is eonsidered to have a definite role at
least in approximately one quarter of the total
cages. The remalning cases had no history of the
eondition in either side of the family,

Rothenberg (1967) also considered the

condition to be a congenital one. In scme it may
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be hereditary. Enviornamental factors such as
diseases like Gerwman measles, drugs like cortisones,
stress and strain do influence during the sarly
phase of developnent of foetus. He also claimed
cleft palate to be the result of a recessive tralit
which may skip genersticns together and appear
suddenly.

Small {1967) studied the effect of drugs
during pregnancy in the human beinge and concluded
that cleft palate may be caused as a result of
genetic factors and gtress. Experimentally drugs
such az cortiscnes when sdainistered to pregnant
female have been found to produce cleft palate in

chocking and difficulty in respiration,

Hickman and Walker {1973} reported that
split palate in the cat is usually identified
initvially by epistaxie followed by other clinical
signs of cleft palate. The injucy comprised a
central and longitudinal split of the hard palate
complicated by separation of urderlying palatine
bones,

While reviewing the cleft palate in different
breeds of doge, Howard gt al., (1974) opined the
malady to be either genetical or acquired due to
trauma or induced by stress or teratogenes.
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Mason at al. (1977) zeported seven cases
of cleft palate in foals, all of which were o
congenital, There was great varlation in its
extent from cpe to the other. In some it affected
soft palate while in others it involved hard palate.
Affected infividuals falled to suck. Nasal discharge
wags evident. In untisated casss death cupervened
due to starvation and aspiration pneuncnia.

Blood et al. {(1979) discussed aetiopathology
of this malady in cross-bred cattle and Texel sheep
and opired in favour of .s}.ngla recessive autosomal
gane as the casual factor,

According to 0'. Connar (1982} congenital
cleft palate either may exist alone or it may be
compiicated with scms other birth defects and cause
nasal discharge, aspiration pneumonia, gradual
wasting and £inaily death.

wardrip (1982) observed malocclusion and
claft which extended from second premclar to the
middle of the soft palete, in an old kitten.

Bouwen gt al. (1982) encountered bilateral
post prandial discharge, dysphagia and aspiration
pneuncnia in nine equines and two bovines suffering
from palatal defects,



16

z

However, in contrast to the observation
of others, Wemser gt sl. (1971) wentioned that .
though the eondition occurs congenitally or after
trsums; ., the genetic transmission of disease 1is
in doubt and much more emphazis should be placed on

the enviornamental factors.

Ever since the attention has been focused
to repalr of cleft palate in animals by suxgecns,
different types of anaesthetic technique have been
empleyed. Satisfactory relaxstion of muscles and
4aws and adequate exposure of the mouth cavity are
essential for surgical manoeuvie.

, chloral hydrate is still bsing used to
induce genaral apsesthesla in cattle, Hsll (1978)
has mentioned different proportions of chloiml
hydrate and Magnesium sulphate mixture to induce
deep narcosia snd ansectresia. Gadgil gk al. (1978)
preferred equal proportions of Chioral hydrate and
Magnesion sulphate for general snaesthesia in
puffalo helfers.

Schatmaun et al. (1980) smployed xylazine
for premedication with chloral hydrate & 50 mg per
kg body weight to induce general anaesthesia in
calves aged between two weeks to six months.
Aceording to them Xylawmioei cat highex doses or in
combination with Chloral hydrate is suitable only

when additional axygen is given.
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Mitra and Patel (1980) reported that a
mixture of chloral hydrate and Magnesium sulphate
in the proportion uf 2:1 was saticfactory to
induce general ansesthesia in calves of one year
to two and half years. On the contrary, Bose et al.
(1982) used Siquil* intramusculary folloved by
iocal infiltration of xylocsine for bilateral oral
comnissurctomy in calves,

in the openion of ©O' Conner (1980) the
animals should be anaesthetised and positioned on
dorsum for operation on palate. Ceneral anaesthesia
has been used to repalr cleft palate in dogs and
ponies by different wurkers (Mumson, 1959; Cowley,
19657 Nelson gk fab.. 1971; Howard et al., 1974y
Mascn ot 3l., 1977 and Bowman £t al., 1982).

SURGICAL TREAT/ENT

Reporte on the intracral surgery and
succeseful repeair of the cleft palate in bovinss
are lacking. As stated sarlier, surgical approach
in the recent yesxs has been directed towards
sdequate exposure of the oral cavity and improvised
surgical tvechnigues for the repair of palate defects.

0' Conrer {(1950) stated that, though
trestment for the repair of congenital fipsure of
soft palate in animals is seldom undertaken in
veterinary practice, it may possibly be atrempted
by performing staphylo~rrhaphy or uranoplasty. It

*




is

®

s difficult to suture the edges of the fissure or
cleft in large animals due to depth of the mouth,
He advisaed to freshagn the edges of the fissure in
staphylorrhaphy by wmeans of long scissor or knife
and to close the wound by interrupted silver wire
sutures., wWhile performing uranoplasty he aaggesa:ed
to give longitudinal incision on either side of the
hard palate and raise flape consisting of wucous
menbrane and periosteum before uniting the edges
in the midline.

Petronius in 1565 utilised Gold plate to
£111 up the gap of hard palate and Fabricius in 1666
demonstrated the use of wire sutures for the
repair of this condition (Hickman, 1964).

pPalmer (1969) described the operative
tgchniqus in man. According to him a linsar
incieion ig giver on the hard palaste close to the
premaxilla znd maxille on either zide, An "Arrow
type head” shaped incisicn is given anteriorly
which joins both the lateral incisions. Mucoperiosteal
flaps are created. They sre mobilised posteriorly
and sutuped. Anteriorly they are also putured to
the flape created towards incisors,

Haamar (1971) demonstrated a method of
anastonosis of rectangular flaps of pharyngeal
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mucosa and subemucosa to the existing portions of
soft palate im dog and achieved success.,

Nelson st al. (1971) evaluated intracral
surgery via mandibular sysphysiotomy approach in
eight ponics and suggested that division of mandibularx
sfmi)l{sis‘ ghould be preferred to achieve adeguate
esposure of the oral cavity and ghm. In their
gechpique, the punphysis was imsobilised postoperatively
by pimning the sandibular rami in five patﬂ..s and
py securing incisors with wires in three ponles.
All the animals stood the operation waell and started
eating within twenty four hours. Prehension and
mastication were not apparently lmpared in any of the
wm;, They copcluded that mandibular symphysiotomy
provided adequate surgical exposure of hard palate,

soft palate and oropharynx for intraoral surgery

with stapdard surgical instruments. m»&x‘.
dehiscence of the lower lip incision was cbserved

+o be a frequent problem, It wes due to the fack

that lips of the horee are used as constant prehensile
organs and thus subjected to continucus movement
which prevent proper healing. They suggested either
to secure the lower lip to the incisors by means of
stainless stesl sutures or to muzzle these animale
and to feed them via nasc

astric tube for the first
ten days post~operatively.

<)



Hickman apd Walker (1973) reported that
co-aption of the palatine bone is not easy but the
breach can he occluded by co-aption of the mucous
mesbrane of the hard palate in cat,

Lippincott {1974) narrated his technique
for repair of cleft palate in dogs with thirty two
colour illuztrations.

Mason et al. (1977) described surgleal
repair of clieft palate in horsee, They advocated
the symphysioctomy approsgh to repalr the anterior
end of the soft palate while phaxyngotony was
resorted to for the posterior part. Ot of the total
peven cases of palatoschisis, sucosssful repaly of
the defect, which extended full lemgth of the soft
palste, was schieved in a &-week old pony. In
enother two patients, though the defect was repalxwd
successfully, they died dus to unrelated reasons.
ghey further cited the reports of repair of cleft
palate in a seven year old horse (Kendrik, 1950},
in an ll-day old foal {Strickle gt al.. 1973) and
three successful cases, one of which died from
pasusonia postoperatively (Jones et al., 1973),

Batstone in 1966 as cited by lLeGeus et al.
{31977) described the xepair of cleft palate in two
through breds and achieved success in the hard palate
after pecond operation,
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Bownsn et al. (1982) reviewed the ecomplications
of cleft palate repair in seven foals, two horses.
and two calves. They conducted mandibulax symphysiotomy
for reccmstruction of the cleft palate and employed
mucosal sliding £flap technique for bridging the cleft
in the hard palate. Mucosal edge surrounding to
cleft in zoft palate wars incised for exposing the
anderlying tissues before comnencing repair. They
concluded that though mandibular symphysioctomy
provided adaquate surgical exposure for repair, serious
post-operative complications could not be overcome.
pehiscence of a portion of the repaired cleft was
enc untered in all the cases and all the surviving
animals exhibited chronic nasal discharge contaminated
with food mmrialt.

Bose et al. (1982) described an approach
to the deep bucsal cavity vis bilatexal oral
comalssurotomy in three experimental calves. The
cheeks were repaired in three layers employing Vetafel
or chromie cat-gat No.l for the mucosal and muscular
layers and nylen for the skin. They did pot come across
any postecperstive complications.



CHAPTER il
MATERIALS AND METHODS



(A) EXPERIMENTAL DESIGH

In the present investigation elght
apparently healthy cross-bred Jersey iaale calves
uit.hin 33 - 78 kg body waeight and five to seven
monchs of age were euployed (Table~i). A1l the
_ ealves had been previocusly castracted. They were
procared from the local market, maintained on
ralanced ration apd were kept under normel hygienie
conditions before being suvjectad &6 experimsntal
creation of the cleft in soft palate.

Thas experimental ¢alves were selected at
random and merked serislly, cbe to eight. They were
divided into two groups (I and II) consisting of
four animals in each group depending on the site of
the approadh.

Gxoup = X. Experimental creation of cleft in the
soft palete and $ts repair wis bilateral
ccmmissurotomy, Calf Nos, 1, 3, S and 7
were allotted to this group.

Exoup - 1. Beperisentsl creation of cleft in the
80ft palate and repairx via menmdibular
symphysiotomy Celf Mos. 2, 4, 6 and B
belonged to this group.




Tha calves were kept fasting for twentyfoux
hours and water wae withheld for twelwe hours prior
o undertake surgery. They were restrained and
secured in lateral recusbency. The neck was slightly
raised by Xeeping a sand bag undernsath to keep
the head dowoward so as to avold aspiration of blood
and secretion during ithe course of operation. The
cheeks on cither side or the lowar jav, as proposed
earlier according toc the site of operation were
thoroughly olsaped, shaved, washed with soap and
water and painted with apirit acriflavine. The
buccal cavity was irrigated with 1: 1000 potassium
permanganate lotion. The cperative area was covered
with sterilised drapes exposing the site of incision,

Genexal anassthasia was induced by intraveno
administration of ¢hlor-mag anesthetiec solution
(Hall, 1978; Gadgil et al.. 1978; Mitra and Patel,
1980; Schatsmava gf al., 1980; Mitra and Patel, 1982;
Mitrs and Patel, 1982 A},

The anassthatic solution (Dank's solutiom)
was prepared by taldng 500 mi of distilled weter in
which 50 gme of Chrural hydrate and 285 gos of
Haguesium sulphate were disscived. The sclutiom
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was made to boil for about 5 minutes and allowed to

cool before sdnainistration.

Amcunts of anassthetic solution administered
teo different e¢alves axe given in Table -~ 1ls

The flask containing the solution was
actached to an infusion set and administration was
done under gravity threough jugular vein. As scon as
the meck and jaw muzcles were seen to relax,
induction was taken €0 be cowplete. Fros this point
orard, sdministration wes zlowed down till a lighe
gecond plane anagsthatlie stage set in asg assessad
from absence of anal reflex. After about 30 minutes
when che signs of recovery swere svident, additional
anounts of apesthetic were administered %o bring
back the snimsl to second plane of anasesthesia
{Tsble II) sc that cperations are completed within
the period,

A drip of 500 sdildlicre 5 par cent dsxtrose
saline was started bafore beginning the operation,
2. ipstruments

The following instruisents were strelised

{1} B.P.handle No.4 with blade No.24

(2) Hesmostatic forceps (3} Towel clips

(4) Curved ordinaxy seissors (5) straight

Mayo seissors (6) Gigli's wire saw with
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T sheped hasdles (7) Bone Hand drill with
Jacobs Chuck with tuist drill of suitable
size {8) stainless steel wire suture

{3) Roger wire-cutting scissors.

(10) vissecting forweps (11) Muscle mttmg#r
(12) Hedium sized curved traumatic and
atraumatic suturing nescdles (13) Needle
holder.

Regulred nunber cof drapes, towel, gaurs and
bandage were also sterilised in the pack.

3. Surgigal Technique

1. Bterarai cormi ssuro

nis approach was followed in four calves
of Group I for the creation of a fissure in the
soft palate. In three Calves repair was attespted.
calf No.7 was kept as control.

The head of the calf was secured in lateral
position. Follewing the routinc presurgical
formalicies ap incision of sbout eight to twelve
centimetres was given starting from the oral goamissure.
The incision was parallel to an imaginary line passing
equidistant to the lower and upper premolars and
sxtended posteriorly up to the facial vein, Suboutaneocus
tissuas, orbigularis oris, bhugcinator muscle amd the
buecal mucesa were incised to provide a bectes
exposurs to the inner part of the oral cavity. The
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head of the calf was u'sm turped to the other side
and commissurotomy was performed in the simllar |
fashion on the opposite cheek. Haemostasis of the
bleeding points coculd be mhﬁ.méd with the help of

gauze preesure.

Feollowing comissurotomy a midline longitudinal
incision of ghout five to seven centimeters was given
on the soft palate begioning from its pharyngeal
end (Fig.i). The ineisicn terminated at the hard
palate. Ths palatine mucoBa. yaiatim suscles and
pharyngeal mucosa were divided along tha line of
incision. Paiéﬁai bleeding was ¢hacked by pressure
with & W soaked in normal saline. Nasal discharge
congisting of blood end salivary sscretdcn appeared
at the gostrils when a satiefactory fissure in the
palate was established. Ixtent of fissure end
conmanication between the oral and nasal paseages
were carefully noted. The next step was the closer
of the cleft, This was performed by uniting the
incised edges of the poft palate by a single layer
of suture continuously using chromie catgut No.2
(Fig,2). Buccotomy incizions were then closed in
three layars. Firstly the mucous menabrane was
sutured in continuocus pattern with catgut No,l
taking care %o aveld undue tightening. Then muscles
were spproximated with chrowic catgut No.2 in &
simyle Sontinucus manner. The skin was closed with



27

interropted mattress sature using moncfilasent
Wlm’
in calf No.7 cleft was created after
commissurctony, The cleft was left without repalr
in order to study the clinical signs posteoperstively.

{2) “apdibular symphysiotomy

surgical crestion and correction of cleft
via mandibular sumphysiotomy was attempted in three
calves of group II (Calf Hos. 2, 4, 6). Calf No.8
wae kept as control after creation of cleft. A
medien skin ircision was given in the intermendlibular

space CORMenQIng from the level of fzenum linguae

up to the lower lip weasuring about ton to twelve
centimetres {Fig.3). Mylohyoldeus and Genichyoideus
nuscles were divided slong the line of #kin incision
with the help of Hayo scispsore by careful blunt
mapoauvre to avoid hasporthage. CGenloglossus auscle
was carefully separated from the line of incision

and then the oral mugese var incised. Dastly the
eymphysis Fami was divided by Gigli's wire saw.

ror achieving adeguate exposurs of the decper parts
Lar skin incimion
was extended posteriorly for ten ko fifteen contimeties.

P avoid injury to ihe tougue, the deeper lsye:s's of
tissves consisting of Mylohyoideus, Genichycideus,
cenloglossus spd Btyloglossus muscles were ssparated
along the right lateral aspect. The division of
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tissues including sublingual salivary gland and oxal
mucouns membrane on this plane continued up to the’

level of pharynx. Due care wae taken to leave

sufficient amount of tiszsues on the medial aspect
of ramas of the mandible to facilitate suturing

during cleosure of the wcund. bleeding from symphysis
region was checked with the help of forceps and gauze

pressure.

The right and left halves of the lower
jaw were then gseparatsd and held in position away
f£rom each other, fixing against the corresponding
upper jaw. This step provided an easy approach to
all parts of the orsl cavity.

Cleft in the soft palate was then created
end subgequently repaired in the similar manner as
described in case of bilateral commissurctomy
;pgsmh.

To begin with the repair of the sysphysiotomy
wound, ail blocd clote and secretion were wiped off
and the two halvee of the lower jsw were released
o their normal position. Attespt wos mede to
bring thea ip apposition gradually as suturing
progressed. Closure of the wound was cCouwmanced by
tirst suturing the orel mucosa comtinucusly. The
mucossl suture began from the posterior ead of tha

incision using chromic ecatgut No.j-). Intelally



29

the stiches were kept loose. As appraximation
advanced suture vere tightened. After completing.
the maeosal suture in the floor of the oral cavity
up to anterior end of Gemioglossus muscle, the

gingival muccus membranes were approximated.

The areolar tissues below mucous hembrane
wera satured loosely. The suscular layers were
brought in apposition by suﬁ:ﬁm in continucus
pattern with chromic catgut No.2. Tha two parts of
aivided symphyeis were retaipned in position with
wire suture. In oxder to achlieve this a drill hole
was made through the rami of the mandible anterior
o mental formmen (Fig.4). A wire suture was passed
shrough the heles in the raal and tightened to keep
the symphysis in proper shaps (Fib.5). Skin was
closed by longitudinal settrese suture using
mondfilavent nylon (Fig, 6).

one calf (No.8) was kept as control without

4. Post operative care
SIS

Pollowing eompleticn of repair of cleft
palate by commissurotomy or mandilular symphysiotomy.
the suture line on skin was peinted with spizit

acriflavin, Tetracycline mémehlariﬁ.* 500 mg wWas

given intramusgularly daily for seven days. Ap

* . Olicyciine, Onkhard Ltd.



30

antiseptic cintoent*®* was applied daily at the
operative site to check secondary infection. 1 in
1000 potassiun pervanganate lotion wé,s used to
clean the buccal cavity daily till completion of
recoverys |

The experimental colves were kept under
constant watch for any untoward complications
postoperatively. They were fed initially for the
£irset twe to three days with liquid diet consisting
of gruel znd rice bran and then gradually Tetarned
o regular faeding.

The calves were sacrificed by injecting
saturated solution of Magnesium sulphate intravenously
on the 12 day of opcration, Post-morten was conducted
to study the pathologleal changes,

6. Post-morkten exanination

Materials such as tissues from the repaired
part of c¢left at soft palate region and symphy si.ctomy
léa,imn ware collected at autopsy. Care was taken
to collect the materials soon after the death, to
avold autolysis of the tissue. Tissues were preserved
in 10 per cent neutral formal saline.

Boft tiscues wers trimmed intc swall pleces
Of €5 < thickness, after sighteen to twenty foux

e (B.P.)
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hours of their prescrvation for fixation. The
tissues after trimaing were kept again in £reshly.
prepared 10 percent ncutral formal saline for 3-4
days for better fixation. Tissues were then taken
out from the formal saline solution and washed
overnight under ranning tap water to rewove
formaline. They were dehydrated in different stages
eonsisting of gradient alechol starting frem 70 per cent
to absolute alcohol, 50 per cent alaohol-xylol, Xylol
and xylol-paraffin, keeping for one hour in each of
the solutione. These were then parsffin embedded
and sections were cut 8t 4% micron and stained by
routine Hasmatoxiline and Bogine staining techniuyve
(Gridley 1949). Microphotogrephy was undertaken to
demonstrate the histopathological changes.

Bony tissues were put to formic acid and
sodium citrate solution. pajly fresh solution was
changed, It was continued for 10 days. Bony tissees
were decalcified (Gridley 1949)., The rest of the
procedure was followed as done for soft tiesues
following Foutine Haematoxiline and Ecsine staining

L 4



CHAPTER IV
OBSERVATIONS & RESULTS



OBSERVATION AND RESULTS

The calves in Group 1, were subjected to .,
bilateral oxal comuissurotomy and the calves in
Group Il were exposed to mandibular syuphysiotomy,

{A) CERERAL ANAESTHESIA

Four calves were operated unier chis

technique. They were brought under gencral anaesthesia
using 10 per cent Chloral hydrate and S per cent

Magnesium sulphate colution. The dose and duration
are given in Table 11 and 7Table III reepcctively.
calf No.l was 7 months old, weighing 68.7 kg
and required 75 ml of ansswthetic solution to come
to deep narcotic stage. The stage Was assessed by
feeble response to pin prick at interdigital space.
A pariod of five minutes was required to reach this
stage. In ordesx to gel sscond plane surgical
anassthesis, 15 wl more anaesthetic soluticn had to
be injected elowly 88 2 drip. Thie wes asscssed by
absence of respcnse €0 pln prick at inverdigital space
and abolition of ana) veflex.The anima! showed signe
of recovery after 24 minutes of onset in the middle
of cperation, An & ditional anassthetic dose of
13 ml was required to bring back the animal to secosd
plane of surgical ansesthesia which lasted for mext
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33 minutes, There was no untewsrd reaction during
the anaesthetic period. Recovery of anaesthesia
was uneventful. There was couplete recovery in 87
mivutes when animal could be able to stand and drink
water {Table V).

Calf No.3 and 5§ aged about nine months and
six months o0ld, weighed 76.90 kg and 46.50 kg.
They required 85 ml and S0 ml of of Anmasthatie
sclution to coue to deep narcotic stage (Table I1I)
and the time taken was six minutes and five mimutes
respectively (Table 1IZ). First anassthetic stage
in the case of these two calves were 30 minutes and
23 minutes after sdmindeiration of an additicnal
ansesthetic dose of 17 ml and 10 ml, The second
anacethetic pericd ccptinued for 32 minutes and 39 -
mirutes when next dose of 17 ml and 17 ml were infuced.

¥Hean age in this group was 7.33 3 0.83 months,
body welght 64.00 + 9,08 kg ard time taken for deep

narcotic stage was 5,33 & 9.33 minutes (Table IIX).

Average amount of anassthetic soluticn required for

this stage wWas 70.00 & 10.41 ml. To bring to the second
plane of surgical anaesthesia the aversge sacunt

of anaesthetic soluticn was 14.00 + 2.08 ml

(Table II) and the calves started to recover after
29.07 + 0.58 minstes. 'aoiticmal dose of ansesthetic
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required to complete the operation was 14,00 + 2.08
ml apd the duration of anaesthesia after this admini-
stration was 34.67 3 2,19 minutes. The calves
recovered from anaesthesia within a period yanging
£rom 87 minutes tO 123 minutes with a wean ot

100.67 ¢ 11,26 minutes {Table V), Even though calf
No.5 was a weak one. it did not react adversely to
apaasthetic at any 2tage but the period of pecovery
was little lopger being 123 minutes which was
thought to be exceptional.

Calf ¥Ho.7 weighiang 70 kg reguired 77 al of
asnaesthetic to core o narcotic stage and a further
dose of 15 nl indumed second plane of surgical
anaesthecin. Bilateral coral commissurotomy could be
finisghe:d within thie period. Duration of recovery stage
was 85 miputes (Table I1 and Table V),

caif No.2 aged sbout thres months and weighing
33.60 kg needed 33 ml of 10U per cent chloral hydrate
and 8§ per cent Magnecius sulphste solution to |
reach deep naxcosis in 4 minutes. Administration of
7 ml more of snsesthetic soluticn induged second
plane of surgical anamsthesis which lasted for 30
minutes. Anaesthetic stage had to be prolonged by
additlcnal spacsthetic dose of 7 ml inorder o
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coaplete the operation of :andibular symphysidtomy.
7Thus the total period of anacsthesia was 60 minutes.
After anaesthetic stage the apimal reguired 91 °
minutes for couwplete recovery {iable 1X,I1II,V).

needed 70 ml and 45 ml of anaesthetic solution for

indactiocn, which took 5 minutes in sach. For second
plane .anaesthetic stage 15 ml and 9 ml move of
anaesthetic solution were required. Duration of
ansesthesia wes 59 minutes and 58 minutes in calf
Ko.4 2nd 6 respectively. Fo maintaln and prolong
the anacsthetic pericd, further dose of 15 ml and

¢ ml were required, Fhey recovered from anacsthesia
i 89 minutes and 94 minutes.

Mean age in this group was 5.00 # 1,15
months, body weight 46.1 + 9.57 kg, and time taken
for deep parcotic stage 5.00 + 0.9) minuces
(table I71). Average amount of ansesthetic required
for this stage wasp 50.07 4 10.41 ml, T induce seccnd
plans of surgical anaestheeia, amount of anassthetic
sclution injected was 10.33 3 2.40 ml, To maintain and
prolong surgical mnassthetic periocd, snaesthetic
soltuion in dose of 10,33 ¥ 2.40 ml {(Table I1) was
necessary when they anm&vmcmrim within & mesh

period of 29,017 + 0,58 minutes, Subssquent mean

maintsnance pericd was 30.00 & 0.07 mlputes during which
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operation could be completed. The mean recovery
period was 91.33 # 1,45 minutes (Table V).

Calf No.8 was 9 momths old. It weighed
74.70 kg and vequired 80 ml of anaesthetic solution

to come to narcotic stage. snother dose of 15 ml
was required to induce surgical piané of anaesthesia
during which poriod mandibular symphysiotomy and its

repair could be completed. furation of recovery was

(B} SURGICAL TECHNIQUE

Bilateral oral commissurctony provided

enough spage for closer view of the oral cavity.
Cleft in the soft palate could be created without
amach aifficulty (Fig 1},

turing repair of cleft in the soft palate,
jt was ajfficult to take the first bite from the
posterior end as the working space was very limited.
Help of the meadle holder was taken an: saturing
was begun from the anterior limit of the cleft.
Maneuovre Was comparativaly easy. As sam.mq
progressed towards the posterior end difficulty
was encountered to move hands and instrauents.
with strainous efiort it cculd be completed. Ihis
needed more time.,
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.
Bleeding from the scft palate was profuse
whila creatihg the cleft, but gauze pressure could

o

reduece the bleeding to minimum,

Time taken for symphysiogomy, for creating
the cleft, for repair of the cleft and for repair
of the symphyeiotomy were 8.33 #+ 0.33, 2.00 + 07,
{Jable IV).

CLINICAL, BEHAVICUR
Clinical findings and post operative

complication of cleft palete repalr, as encountered
in this study are presented in Table VII ang

Table VIil.

Group 1: Bilateral orsl count S5 urotomy:

Calf Fo.l showed pneusonlc signs from
e £4rst day of ocperation along with bilateral
nasal discharge mixed with focd eaterisls. It
exhibited signs of dysphagia while taking f£ocd.
A sudden rise of body temperature to 104°F was marked
on the eighth day of operation when administratiun
of antiblotic was suspended, The snimal gmdn&iiy
becsme dispeptic, anaemic, lithargic and refused
to sat and drink. It dfed cn the ninth day of
epexation {(Tsble Vi).

Calf No.3 looked apparsntly normal socon

after operation without any complication, Calf %o.$



had to be given 2000 ml of 5 per cent glucose
s2line by drip. Both the calves werc able to stand
and drink water without apy difficulty after the °
recovery pericd. Juring é'n;utiti«:-n of dry matters
like straw, they exhibited signe of pain as marked
by the pecullar movement of the head (Table VII).

Thorough vigilant inspecticn of the cleft
after its xepalr in all the snimals was necessary
throughout the pariod of study. Dehiseence of a portion
of the cleft occured in c©alf No.3 on the ninth
postoperative day as evidenced by a slit l1ike
opening. In calf Fo.5 wide gap in the soft palate
was evident on ‘the seventh day of operation (Table VII).
SBubsequently simdlar elinfcal features like bilateral
nasal discharge, dysphagia ami cough were marked
as in calf ¥o.l. They dled on the sleventh and ninth
dayof opersticn respectively (Table VI}.

In the control animal in which the cleft
was left unrepeired showed the poBt-operative
complication as in calf No.i fxom very first day of
cperation and died on the fifin day of operaticn

(Takble VI1).

.?ii’ Rt b Man : __ 1a »-"'3,:‘-"""-““"“";'"
This Qroup included calf Nos.2.4,6 and 8.
Calf NO.8 sepypq as comtrol. Following repair of the

cleft via mandibular sywphysiotowy, Calf o.2 onad
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6 looked cumparatively brighter than the calves in
Group I. They could be able Stand and take their
feed and water after the recovery period without dny
difficulty. Similar wvigilant watch was also kept on
then as in Group-i. Their daily pulse, temperature
apd respiration wers within normal mange and they
did nct show any sign of difficulty or pain during
deglutition. They sasticated like pormal animals
{Table VII}.

Thers was slight inflamnatory reacticn
at the site of syisphysiz on the next day of operation
in Calf Bo.2 which subsided in due course,

The calf Ro.4 showed some tendency to refuse
solids. it started showlng symptoms of Ma.
froe third day onwards. On the fourth day lack of
healing could be notleed at the region of 1ipe,
which started separating. Eix gutures were removed,

the edges were frushened and resutured. A visible
non unicn of che cleft was noticed on fifth day.
Gradually the gap got enlarged to tha 31“'4;{; a pes.
The body tedperature got elevated ami it was 105°F
on fifth day. Other symptoms like bilateral nasal
discharge an' dysphagia wers alse noticed as "
sxperienced in calves of Group 1. The salf died on
the seventh day of operation.
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calf No.B suffered typically similar to the
calves of Gpoup 1 from the very day of cperation. It
showed similar symnptons as calf No,7 and ,succum:aé
on the sixtk day cf operatich.

All the anizmsls including the control
one exhibited slight shearing movement at the
symphysis Juring mastication.

(D) POST CRTEA FINUINGS

Hecropsies were performed soon after the
death/sacrifice of all the apimales and £indings wexl

recorded as in Table IX,

Repaired cheek Wwounds revesled complete

healing in all the calves. Variable degrecs of
simiscence weye found in the cleft of soft palaved.
Uppst end lower respiratory passages werc filled with
food materials. There was marked degree of
congestion of mucous membrape cf nose, pharynx and
trachea, Seme of the bropchi were £illed with
exudative fluld. s8ome lobes were highly congested.
Some other lobes showed gonsolidation and atelectasis.
Digestive tract ﬁ@ partislly eapty.
t:thar body tissacs dld not show any pathological
1esicn, hovever there waz imarked degree cf anaenmia
and dehydration.
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fhe above changes were uniformly present
in all the calves.

Sroup II : randibular sysphysiotomy:

Calf Nog.§ and 8 revealed similar type of

lesions on soft palate, respiratory passages and

lungs as in calves of Group-I.

Calf Nes. 2 and 6 axhibited complete hegling
on skin, muscular tiesue ani mycous membrane of the
wound created in the mandibular region. Mandibular
symphyeis showed non unton, Ko abmormality could be
detected in respiratory trace, digestive tract,
lungs and other body tissucs. Non union of symphysis
rami was evidenced by loczeness of thelr apposing

- surface.

(E) |

Histopathological study on this Group has
not been done a8 they .4 not exhibit successful result.

Microscopical examination of the tissues
from repaired soft claft pajate in Group IX
(Calf Nos. 2 end 6) ravealed no signs of mecrosis

813 thace was no fnfiltration with inflessstory
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celig like neutrophils or no evidence of degenerative
change. rhe healed up tissue showed evidence of
granulation tissue with proliferation of angecblastes
charactericed by formatiocn of new capillaries,

pewly formed spindle shaped fibroblest an.d

infiltraticn with lymphocytes and few neutrophils.

Mandibilar bony sysphgsis 4id not reveal
any angeeblastic gella,

S8 w.q



CHAPTER V
DISCUSSION



DISCUSSIcN

In the current Veterinary Sargical world-
oral Surgery is still in infancy stage. Palatal
operations are very much hazardoas in nature and for
its regonstruction multiple attempts are needed to
achieve a ouccese, To add to the miseries, differences
in species and breed brings about a high degree of
variation in depth, shape and size of the oral cavity.
oral defects are not only common in canines and
equines but also frequently encountered in bovines,
Inspite of these bLottlenscks several surgecns in
the recent ysars have diverted their attention
towards oral suryery, more so £or the repair of the
cleft palate thrgough different approaches in bovines
and cther species. (Relson, 1971; Howarad at al..,

1974; »ason gt gl.. 1577) Bose et s1.. 1982 and
Bowwan et al., 1932),

In the present experiment, eight crossbred
Jersey male calves were uped to assess the surgical
efilcacy of diifersnt approaches for adequste
exposur® of the oral cavity and repairing the
cleft palate. Since the cattle are commcnly used
mhmwum”mfotwwat

Guitiv“gm. drsught and sd1X yisld, these animals

are utilized extensively. Trestmest for cleft

palate in thess snimals attains greates priosity.

Pacther, in village conditions, whers
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breeding through locally available bulls iz in vogua
to a great extent, cleft palate condition continues
to multiply and appear in a quite a good number of
claves. It is justifisble to select calves of a
few days old to txy the sxperiment. Ro cattle owner
would like to part with his young calf since
weaning is not & prectioce in villasge conditions.
Hente calves of a few mopths old were used in this
experimaent, Desi male dalves are retained for
draught purposa. Crossbred females are in graat
demand and are costly in view of implementation

of a nusber of milk sohemes including operation
flood, Therefore, the only altsrnative was to
¢arry the experiment in croscsbred male calves.
?urthefr; the defect has no linkage to any particulsr
QK ,

(A) PREOPEBATIVE PREPARATION

Corxect positioning of the enimal is
considered to be cn important factor for adequate
axposure of the buccal cavity during intra oral
surgery. Helson gt al., (1971) described positioning
of animals in dorsal recumbency with the bead and
neck extended en the table to conduct mandibular

synphysiotomy for adequate sxposure. Hickman and
Walker (1573) advised similar positicning in <3s.
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Howard et al. (1974) positicned the dog
in dorsal recumbency for cleft palate repalr. o
O*Conner (1980) opiped that animals should be
aneesthetised and positicned on the dorsum while
opersting on palate. Bowmsn gt sl. (1982) also

Cegd
pmie{d,brsal recumbency as recommended by the above
workers.

In this experiment lateral recusbency wos
p&mﬁaw for bilateral oral coumissurctomy. Oral
cavity was approached by having the animal secured
in either lateral recumbency. The calves were
positioned in left lateral recumbency during
mandibular sysphysioctony as 1t was falt aea;syl te work
freely wvithout any assistance to hold the calf for
pesitioning.

pisinfection of the bugeal cavity prior to
the oral surgery utilising different antiseptic
solutions hae beeh maported. Nelson gt al. (1571}
utilized idophore antiseptic to disinfect the oral
cavity of ponies prior to oral surgery after
rinsing 1t with water to remove feed deberis from
the buccal cavity, Howard st al.(1974) adopted
similar procedure in dogs as used by Nelson &% al.
(1971). Rose et al. (1982) clesned the buccal cavity
of Galves vith 1:3000 potassiun persanganste ’”‘“‘é’m°
Eowman gt gl (1982) genexcusly rimsed the oxzl eavity
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using dilute antiseptic solution (Bestadine solution
of Frederick Co., Paxdu), °

In the present experiment oral cavity was
flushed with 1:1000 potasaium permanganate solution
as recomtended by Jose gt al.{1982).

The surgical site in fasting calf was prepared
in the routine way by shaving, serubbing and cleaning,
followed by painting with spirit acriflavine soluation.
Nelson et g_&.. {1971) wentioned about coating the
part with iodophore antiseptic solution while Bowman
et al. (1982) mentioned the praparation of the site by
denilation and surglcal scrub.

Precperative sntibiotic coveraga helps in
avoiding secondary infection of surgical wound,
Howard gt al. (1974) preferred browd-spectrum
antiblotie therapy 12 hours prior to surgexry.

Bowman gt al. (1982) prescribed antimicrobial therspy
before surgery. Antiblotic therapy was initisted with
Procaine Penicillin ¢ or combination of penicillin and
streptomycin by intramuscular injection in all of his
clinical patients except one.

Here, in thizs experiment, tetracycline
hydrochloride* was aduinistered at the dose rate of
1000 mg per entmal prior to surgery to provide a leading
dose of antibiotic protection.

* . (}licyciim.mhm Led.
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(B) ANAESTHESIA

Sufficient relaxation of the lower jaw is
an sbsolute necessity to gsin access into the depth
of the oral cavity. Such s degree of relaxation is
enlyposeible under genmeral anassthesia. In cattle
general anaesthesia is not usually preferred. But
in view of the requiresent, calves in the present
experiment wsre anaasthetized for a secomd plane.
Chloral hydrate amd magnosium sulphate
solution in the concencration of 10 per cent end
§ per cent respectively were administered intrsvencusly
for the induction of deep narcosis followed by further
administration for induckion and maincenence of

wucond plane of surgical anasathesy &

Chloral hydrate and Magsulph solution in
the strength of 211 has been recomsended by Singh
et al, (1974), Mitra and patel (1980 1982) and
Mohspatra (1982). Danks (1943) as cited by Hall
(1978) also prescribed similar preparation for
inducing general anaesthasie in horses and farm animals.

In the presant experiment snaesthetic
solution was $iret injected at the sose rate of 1.1 ml
Pex ky body weight to obtain stage of desp narcosis.

he mean gusngicy of ansesthatic sclution
sdninistered to induce ganeral ansesthesia was
comparatively mors in the group X than group Ix

(Table 11). This may be attributed to the gomparative
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difference in the mesn body weight,

Pollowing the administration of anaesthetic
solution, the claves in the either group peesed on to
the atage of Geep narcoeis as evidenced by feeble
rezponse to pin prick at the intesdigital spacs,

soon after attainment of deep narxcosis,
the second dose of anassthetic solution was given
to achieve second plane of surgical anaesthesia, The
mean guantity of chloromag solution sdministered was
comparatively more in Group I, A further additional
dose of the anaesthetic solution was again required
to be injected to maintain and prolong the ansesthetic
period for completing the operatiom.

Considering the duration of Aifferent stages
of snaesthesia, it Wwas noticed that the deep narcosis
was achieved within 5.33 minutes in Group I, while
it was within 4.67 minutes in Group II, Similarly
the daration of anasesthetic period was slightly more
in Group I thar in Group 11, Interestingly., there
vas no difference in the auration of the first stage
of surgicel plane of anaesthesis in eithex of the
groups (Table I1I7). These differences mey be sttributed
to the variation of mesn body weight and physiclogieal
Btatus of exparimental calves. However, the variations
Chloral hydrats induces

tes ond addition of

are within noxmsal limit,

deep narcosis within ¢ to 6 ximd
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Magnezium sulphate hastens the depth. Chioral hydrate
is slow in crossing blood brain barrier (Hall 1978).
Thus there is no abnormality in the present study.
According to Jones (1946) chloral hydrate
ie not concldernd o te a sastisfactory enassthetic
because of its low pain releiving powsr. It seversly
depresses the vagomoter and respiratory centres and
gquickly attains the minimum lethal dose, To eliminate

these undesirable effects, drugs like Magnesium Sulphate
and pentobarbitone sodium have been recommended

zlongwith chloral hydrate fox achieving a better
depressant effect on central nervous syscem (Singh
et al.. 1971),

Viadutiu as cited by Hall (1978) parrated

that inclusion of Magnesium sulphate hastened the
onset of anaesthesla, increased its depth and reduced

the toxicity of chloral hydrate, Further Hall (1978
citing Danks (1943) described that chloromag solution

is less irritant than those of Chloral hydrate alcne
and that the mixture eliminates the ml:fiwf- irritability
A

scen in some horses vhen using Chloral hydrste alone.
In this experiment preanassthetic has bsen

excluded, No serious untoward rwaction hes been found
during stage of ansesthesia, recovery or post operative

reriod,
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Mixture of these above ingredient in
concentration of 10 per cent and $ per cent N
respectively at the dose yrate of 1.1 ml per kg body
waight acted well in this experiment to complete the
oral surgical proceedures which is in accordance with
the cbservation of Danks (1943), Hall (1978) and Mitra
and Patal {1980, 1982),

The duration and recovery from anaesthesia
ware without eny serious complication, The mesn

racovery period in Group I was 109,67 while it took
91.33 minutes in group II (Table III), cCalf No.5

wae initially weak and debilitated. Its recovery
period was longer which has resulted in increacze of
the mean recovery pexiod in Group X,

None of the animals showed symptoms of
regargitation which was probably due to complete
fasting for & period of 24 hours and caveful aduinistration
of the anaesthetic upto the desirad depth. All the
calves were able to walk within three to four hours.
Due to weakness calf No,.S, probably could pot be 2ble
to walk even after four hours of operation. An extra
postoperative care with 5 per cent glucose saline was
required to restore the animal to normal function,
(€) surcyca

Cleft palate repair in bovines includes two
M. of oparation. ¥irst phase being approach to
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the site of the cleft palate and the next 1s properx
repair of the original cleft. At#empts have been
-ﬁaﬁe st different times to 1ﬂve$£i§ate on a
satiusfactory repair of cleft palate. in case of
bovines, approach te the cleft is very limited due to

small oral opening. Bowman gt al.(1982) tried to
@ase the problem by performing mandibular sumphysiogomy
in two calvas aged about twe weeks and ten days. They

discussed post-operative complicaticns in detail
as buth the calves sucoubed. The number is too

meagre to bring out all the probloms commected with
mandibular sysphysictomy in bovines.

The size ¢f the cleft palate variss
consliderably in difierent individyals. sSuccess of

the repatir of the clafi palate derends on the
availability cf tiesues around the clefe, 1If the
gap is mora, success is doubtful. Further the
ﬂ??f@aﬁh o the site is also ancther compl enentary
factor,

Considering all the avows aspects, the
approach problem is thought tobe more sericus and
imiediate than the repair, In the present
®xperiment guupariscns have bezn made between WO
ap.roaches vig., hugcouomy snd mspdibular
symphysiotomy. To conduct the oparation, wo highly

~
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specialised instruments were fequired excepting
a Bone hand drill with a twist pin of suitable size

and Gigli's wire saw,

This zachniqug for the repalr of cieft
in the soft palate was practised in calft Sos. 1,3,5
zod 7, of which laet one was kept as control.
Buccotomy apprceach for oral surgery

perticularly palatal operation at its poscerior
end in bovines do not seem to have besn acteipted

mich 38 sesn Lrom the purusal of litareture.
Incision on the cheak on either side was
extended only for about 812 ouns taking asre to
avoid damaging the blood vessels spd Stenson's
important structures which mighe get injured and
create ecmplieatgan;auring pcet operative period.
In the bilateral oral cosmissucokony
wachnicue, the 3pproach to the depth of the orxal
O3VitY was not completsly solved. This provided
SCOPe to wiew the cleit ¢1&3£1¥~-a“?ﬂ$£i“§ at the
antericr proticna ef palate becwie essler.

Limitations in hapdling the desper portions of soft
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palate still persisted. It wes not poagsible to
chtain a closer view and to maniphiiate the instrwztents
at that depth easily,

vhile <lesing the commissurotomy incisicn
sacuring was done in three layors. i.2, buccal
mucesa, muscles and skin. This helped in achieving
perfzet healing desplte zonctant movement of the
cheeks,

Tolkedorff (19646} as cited by Bowsan
at zi. (1982} sugoested biluteral huccotomy to
cotain @ better approach for the repalr of cleft
palete in large snimals, Sowesn et al.(1982)opined
that Buccotowy alone van nct adeguately axpose
the orai cavity tor oparating opn the posterior
exerimity.

{2) Croup=lx :

This technique was applied in the animals
of Group-1I consisting of calf Nos. 2.4.6 and 8¢
Calf No.8 was the contyrs} in which cleft of the
soft palate was net repairéd, belson gk a1.(1970),
“aBon ot al.(1977)and sowsen gt Bl. (1982) have
described thie approach for repsir of cleft palate
in squines &nd bovipes and preferved since it

Provida! sdequate exposurs of oral cavity and more
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working space for soft palate repalr.

In the present study neither lingual norx °
hypoglossal mexve was encountered during opexatiocn.
Mdditionally, sublingual salivary gland was also nut

involved while eperating.

In thiz technigue posterior part of the
soft palate could be convenlently repaired with
standard instruvents, There was sufficient werking
space to wWOTk with both hands tc disect cut/approximate
and sature the two edges of the tissues in the soft
palate.

The line ©f incision as suggested by

Balscn st 81.(1371) for equine was adopted for cattle@e.
carefyl blunt surgical maneuvovi: while dividing

tha wylohyoideus and Ceniohyoideus muscle with
Mayo scissors helped in svoiding undue haemorxhage.
Kelson et _‘%.{1973;} used an electrosurgical unit to
comtrol the hasemorrhage.

sovaration of the mendibular symphysis
into lefe and right halves was achieved using
Gigli's wire sev. Bawing was acacted by sanipulating
the wire saw from the posterior edge of the
symphysis in antericr direction. This technique was
felt convenimnt and easy. Nalson gt al.{1571) also
suployed thiz teshnique in two of the eight ponies
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while in the rest they preferred ueing an oscillating
bone saw,

Adequate exposure of the deeper parts of
the oral cavity was possible by extending the
intermandibular skin incision to the level of
pharynx as described by Helson et al.(1971). Due
C&re wes taken to avold damsge to sublingual
Salivary glan: and Guet of mandibular salivary gland
“uring ceparation of deeper layers of tissucs
consisting cf lylohyoideus » Cenioglosus, Genichyoldeus
and Stylogloasus muscle,

Foliowing the separation of symphysis the
tWo halves of the lower jaw wer: held. in pcsition awsy
£XO% @ach other by £ixing againet corresporiing
YPper faw, mhis step proviged s&fﬁiciant exposure
aod an R3sy ap;::éaah to all parts of the oral cavity.
kelsen £t al.(1971) alse narrated that spreading
APAXL the Mandibular yami apd hooking with the upper
Shack teeth provisec ready visualisaticn of hard and
®0ft palate and orcpharyosn in egquines.

Repair of the symphysiotosy wound was
Cormrnoed by first sutucing the oral mucosa contimiosnly.

Inftiaily the stitchea were kept loose and then
tichtaned as the appraximatior edvanced. rhis step
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halped in proper clorer of the oral mucosa. Dead
space could be avo ded by suturing the loose me:’nar
tissue below the mucosus mecbrane. lielson et at.
(1971) 4n their technique preferred placement
of interruptec suturcs both at sucous membrane ang
3reclar tissue separately. in the present technique
continuous suturing pattern was sdcpted ovar the
interrupted pattern for avoiding unnecessary delay
4n completion of the operation. As regards the
Suturing materials, the use of No.l=0 chromic catgut
was found to pe faixrly good and did not cause any
POBt~operative womplication like disrupticn or
abscessatior, Neleon ot al. (1971 however tentioned
to use 00 wedium chrcamic surgicsl gut and achieved
Success,

Closure of the muscies was achieved by
Shromic catgut Nc.2 in  single layer technigue.
‘m‘:& Va5 no untoward complicaticn in any of the
GA848 28 marked clinically. Nelson st al.(1971)
*loyed 10 chromic eatgat in interrupted
horizonta mattress pattern for suturing Geniohyoideus
and Gentoglogsus muscles. For the iylchyoldeus muscle
and subcutaneus tissues, they preferred 3-3 mediusm

thromic surgical gut in simple interrupted fashion.
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Stabilizaticn of Mandibular aymphyai; in
msiucn was achieved with wire suture in the present
investigation., The wire suture was passed through®
the heles drilled in the rami just behind symphysis
ard tightened., Nelson et al.(1971) fixed the
mandibular rami by extarnal fixation using two
Stedmmann®s pins and conpecting externally with a
connecting bar, They further cbtaiped additlomal
8tability by wiring the incisor teeth with 20 gauge
Stainless stedl wire, Bowman gt &l.(1982) elso recommme
ended to stabilize the mandibular symphysis by
using ASI¥ interfruguentary screw-fixetion technique
OF fteintann's pin combined with wiring of the lover
incisors, Delay in the bone healing was cbserved
in this technique. The reason may possibly be
a=tributed to insufilcienc immobilisation £rod
wicing,

(3) creas

Experimental croation cf cleft was essily

Parformed in mandipular symphysiotomy because
of close viston and easy approache in the bilateral

oral Commissurotomy even though 4t was possible to
Croate a qlast in soft palate but it was mors time

Consuming sl comberscise (Table IV}

No seower a gleft was establishad, there
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and sa};.iéaz’y secretion be€ause of clear commumnication
betweun the oral end nasal psssages, ’2‘)13.& was taigen
as a sign of satisfactory creation of claft, |

Closure of the cleft in both the groups
war performed by suturing the inciged edges of
the soft palate in a single layer using chromic
catgut ¥0.2. Mason et al. (1977) described the
€losure of the cleft by gsie'iciz:g nine single
interrupted sutures of polyglycolic acid msterial
{“exon, £126-0), Following eymphysiotomy technique
they repaiced the defect as far cacdally as
Peseible but ayg not extend to the epiglottis. Jones
®t 8l. {1971) preferrec to close cleft in soft
Palate in three layers. Te Geus gt 21.(1977) while
Tecommending the teghnique of Jomes gt al.(1973)
sdvised for guturing the oral amd nasal mucosa separatel

88 retntorcement of the oral mucosa with mattresc
Rutures including palatal muscles. Bowman gt gl.
'1982) repairea the cleit soft palate by suturing
the nasay Mucosa and the palatal museles. They
employed chromic gut (size 1m0/2-0/3-0) or silk

(s1ze 2«0) or braided polyester suture (sise-1)

in their sutuping patterns. They tried ccntinuous
Or interrupted or horisontal matress in the differcnt
®ases byt the repair was unsuccessful in gome cases,
BOBL gommon site of fallure being at the posterior
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end of the soft palate. In the present &gerimné ncﬁ
much stress was put on cleft repair. There was .
variable degree of non union in the cleft as evidenced
by oronassl fistuda in all the animals of Group-I
and in one animal in Group-II (isble VIi1),
Cock (1577) while critically assessing the success
of cleft palate repeir. opined that success should
Bot be based Just en restoration of pormal strycture
Put on resteraticn of normsl function, which be
Conzidered o be more important. He described his
SXperience on cpe horse out of cix, which had
urcergone three radicsl ope:rations coaprising
Pharyngotomy thrice and mandibular symphysiotomy
twice, St1ll then he could not achleve success,
The caude) portion of scft palate had falled to
uiite,

In vigw of the above obscrvations and
fim&n«,}s in the present study., it is considered

important that due attencion must be given for
Propar surgical exposure up to the most caudal

level of the cleft.

Healing of the incision wounds in the

choeks progresssd normally but cowplications
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developed in the cleft because suturing of the

edges could not be performed perfectly. Not only
there was limited space for movement of the needl;,
there war cifficulty in tying the knots properly.
In case of cheek wounds, suturing in different
layers could be done witiout enmy difficulty. Any
lzoze knot or lupropes spacing - the necdle
“hile suturing were the possible ceuses for develBpuent
Of oronasal fistula at the repalr site. Unce a
fisﬁula developed the other symptoms like nasal
dischargs, bronchitis, respirstory distress were
the resulting eomplications.

Food materials got aspirated inte nasal
Pasgage through fistulous opening. ¥ .om the nasal

Passage some cf these aspirated materials were

®ither excreted as nasal discharge or were

further aspirated intc the respiratory tract. sfter
h"iﬁg aspirated into the respiratory tract, these
Raterials wers the cause of infection and Ltrrigation,
Fate of the smimal depended on the gravity of

In this group approach to the claft site

was made via incermandibular space after daviding
the symphysis remi, In this approsch no difficulty
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was experienced while either creating or repaliring
the cleft of the soft palate. ?erﬁect:. appesition‘
could be brought about in the cleft by miataim:‘g
proper spacing in the nesdle holee and avuiding any
loose knot or loose fold,

Mazon gt 31.(1977) and Bowman gt al.(1982)
Tepaired postericr parts of the oral cavity mostly
in eaquings. They alsc expressed that they could
Conviniently complete the repair work.

In this expariment two calves showed
(C:1t Nos, 2 and 6) successful vesult while
€alf Ho.4 revealed unsuccesaful f£indings both at
the site of approach and on the cleft. Wound om lip
did pete heal up, It require” secopd attempt to
repair, However this was not a problem with other two
“alver (Culf No.2 and 6) and even with Calf 1o.8
Which was tne control spimal. Thir wae probebly due
0 some Dost operetive trauma asd infectlion.

The control animsl (Calf Ko.8) died earlier
And the sthar (CBLE No.4) died latter. The symptoms
of bronchicls and poeumonis were clearly wsvi.ent
with rise of tempepature, suscultative changes and
depreseion.

s}l ¢f the experimental calves ware
confined to sheir ward. They uwere stall fed in oxder
to peduos the chance of outside traums, But one
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can not aveld abnorwal movaments of lips with an
attempt to lick or fead, X

The repair at the symphysis did nct show
complete healing. It dld not exhibit osteoblastic
novencnt as evidenced by histopathological findings.
The roason was pocr fixation. In ebsence cof complete
imacbilisacion, it was cbviocus to find shearing
movanent there by non union,

Nelson ok al.(1971), #ason et al.{1977)
and Bowman et 81.(1982) faced similar difficulty
of Bon.unfos in symepbysis even mqh they
immobi) taeq the symphysis with Steinmann's pin and
Feinforce. by wiring of incisors. vstecmyellitis
developed in a few of their cases when the pins
became 1ocse.

in this experiment wf@hysif rami were
8pposed by using stainless stesl wire suture through

3 dril: holea which did not provide perfect stability.

Respiratory tract coaplications wexe

secontGary dus to pon~union in the cleit. The

laesions were aimilar to those deseribed by Blood !&ﬂ.
(1979)., The comtrol animal had typical findings of



a mMc patient.

(2) croup~Il : dandibulax Symphvsiotomy
Calf Nos. 4 and 8 revealed patholcgical

0

changes in the respiratory tract resulting from

aspiration through oronasal fistula in the region

of cleft, In the calf Nos. 2 and 6, no pathological

changes were seen in respiratory tract because cleft

repair was satisfactory.

(¥) HISTOPATHOLCCY
pissuas £rom cleft palate of calf Nos.2 and

6 revealed granulation tissue formation as evidenced
by fibroblastic and blowd vascular changes. These
signs are suggestive of porxmal progress in healing

Process (¥ig. 7. 8).

L N
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SUMMARY
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SUMMARY
in the present study an :affor.;t; has been i
made to evaluate the surgical exposure for
reconstruction of the cleft soft palate in eight
crose-bred male Jersey calves, divided in two groups.
Two surgicel approaches viz. Bilateral oral
coomissurotomy and Mandibular symphysiotomy were
practised.

In Group=1, four calves were subjected to
exparimental creation of cleft in the soft palate
via bilateral orsl commissurotomy approach. Surgical
repair of the cleft was done In three calves while
one was left as control. Similarly in Group-Il
following mandibular symphysiotomy approach, cleft
Var craated and repaired in three calves. In the
control calf the cleft was left unrepaired as in
Group 1.

Surgical ansesthesia was induced by chloromag
solution in the concentration of 10:5 at the rate
of 1.1 ml/kg body woight for inducing deep narcosis,
The operative teclniques as adopted in either of the
approaches haveée been vividly desoribed.

satisfactory senassthesia waz achieved with
intraven us administration of chicral hydrate and
Magnesium sulphate solutiom, No presnassthetic was
sdministered and the animals tolerated ansesthesia
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well without any untoward complications. The
durations of mean total anaesthetic period achieved
were 63.66 + 2.35 and 595,00 + 0.81 minutes in Group I
and GCroup II respectively. Racovery periocds as
recorded were 100.67 + 11.26 and 91.33 # 1.45 minutes
in Group I and Group II respectively.

As regard the positicning of the animals
either side lateral recunbency was preferred for
bilateral oral commissurotomy. The positioning in
1eft lateral recumbancy was employed for nandibular
symphysiotomy since it was felt to be easy.

During tha operations, no highly specialised
instruments were regquired. The only special
instruments used were bone hand drill with a twist
pin of suitable size and Cigil's wire saw, during
syiphysiotomy,

Experimental erwation of the cleft in the
soft palate was found to be convinlent and easy in
symphysiotosy than with commissurotomy approach. The
mean time required to create the cleft was 3.00 and
2,00 minutes in Group I and Group II respectively,

Considering the efficacy and convenience in
the procsedurs for the repalr of cleft, it was found

that bilateral oral gommissurctomy approach provided
sufficient working space for hard palace and anterior
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'- prouon of the soft palate, However, surgical
.méneucm was aifficult in the posterior portion of
the soft palate.

Mandibular gymphysiotomy approach although
little cumbersome, provided sufficient surglieal
exposure and working space up to the most caudal
level in the posterior soft palate.

The clefts were repaired in a single layer
technique using chromic catgut No.2 and suturing
sll the three layers viz. palstine mucosa, palatine
muscles and oral mucoss, together,

Closure of the commissurotomy wound was
made with chromic catgut of sultable grades, and
nylon suturing oral wmuccosa, the cheek muscles and
skin paparately. 7he wounds exhibited desired clinical
healing., 7The mean time rejuired for the repailr of
comni ssurotony wounds was 28,6 # 0,6 minutes,

In mandibulac symphysiotomy approach, the
floor of the mouth was closed in threec layers. The
stabilisation of mapdibular symphysis was achieved
with stainless steel wire sature passing thrcugh the
rani just behind the ymphysis. However it did not
provide sufficient immobiliszation. The mean tiwme taken
to completa the rwpair of symphysiotomy was 33.33 & 1.33
minutess, | o

~ Post operatively, though the ealves stood
the operaticn well, there were cocncurrent complications



due to impgroper closure of the cleft in some of

the calves. Complications like pneumonia, dysphagia,
post prandial nasal discharge and dehiscence of the
soft palate was marked in all the calves, following
bilateral oral comissurotomy approach. vwhen
mandibular syrphysiotomy was fellowed, the post
operative complications were primarily moticed

in one calf omly out of the thiwe,

Out of the total six ceases of cleft repair,
only two calves curvived the entire period of
cbhservation, in which symphysiotomy approsch was
followed. The others succumbed following different

post o;aet&e;ivg compiications, |

Histopsthologically, the ehanges ware found
to be suggestive of the normal progress of healing
process as characterised by g:ram‘b;latim tissue
formation at the site and without any signe of
necrosis or degenerative changes.

It s cuncluded, therefore, that mandibular
symphysiotomy spprosch provides adequate sxposure of
the oral cavity smd sufficient working spasce up to
the ﬁ#ﬁl«l level cf soft palate. By this approach,
eurgical manguovre was essy and repalr of the cleft
tending the full length of soft palate could be
undercaken with a fair degree of success.

In the present imvestigation slthough the

pumber of experiments wdertaken is too msager to
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draw definite conclusion, an elaborate study in largerx

number of animals is strongly warranted, °

.-
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with chloral hydrate and Hagnesium SUIPHSEE BOITTION T

mx&mnm& calven

p Bo. ' Calf No. Tige in mgwﬁn‘ Welght aticn Of ?ffmmn;: atages Of %ﬁm 2 §
! ¢ WP‘WQ ¢ j.u P &!} vﬁtbﬁ,ﬁi 3 {aanagoes ! cotal Siom
¢ ! k9 ] Trirst ansesd Second onaesd metiaagggim
! ' ! f mmau' mtie stagd thetic stige’
¥ L [} Rt . ok ¢
PV v s ' S A : : woireigoliii : S — - T——— '. ‘ _
1 7.00 68,70  5.00 129,00 33,00 62,00
| 3 S.00 7690 6,00 30.09 32,91 62400
;1 8 8,00 46 .50 5409 28,00 39.00 67.00
7..3340.33* m.mw.ms.az@ 33* 29 .0040,58# 34.67+2.19* 63,662, 352
7 8.09 70 .00 6,00 33,00 - . 30,00
2 3408 33.60 4490 30,00 30.07 60,00
4 7.00 . 64.90 £,00 29.00 30,00 59,00
b 41 6 5.00 39,80 8.00 m&u 30.00 £8,00
0031 «15% w.m.svu.aua.ss* 29 40040 458% 30.%:0.%* 59,0020.81
8 9.00 74,70 . 6,00 - 30,00 - 30.00
TIPSR S - N ” _ L P ' o it : ocrives -
*iman g SE

*.Dyrathon of second plane of surgical anassthesia after infusing second dose
of anaesthetic solution after deep narcosis.

*wDuraticn of ansesthesia for maintenance to gomplete the operation after
infusion of third dose of anacsthetlie solution.



Taple 1V showing time reguired for completion of the eperation in experimental calves

Gm Calf Suxgical mmqm

Time taken to doqﬂ.ate the opsration (Minutes)

¥o. ¥o. For bilateral To crest 7To To repair
oral cleft repalr comnissurotomy Total
gonml s surotony clafe
I 1 12 3 15 28 58
2 3 14 30 59
Bilateral 12 ‘ ,
s oral 12 3 U - & » 57
12.0040.00% 3.0040,00% 14,33%0,33% 28,6+0.67* 58,0040,58%
7 _ 12 3 X 28 43
Por mandibular To creat To To repalr
symphysiotosy clefte repair symphysioctomy
| cleft —————
2 8 2 8 32 52
4 Mandibalar 8 2 8 32 52
1z 6 symphysiotomy g 2 8 36 58
] " . "‘,
8,3340,33*  2,0040.00* 8.0040,00" 33,3341.33% 53,00+1.00*
8 8 2 * 32 42

» - m‘n i 5;3.
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cleft soft palate. :

Gracup Burgical Calf Importent clinical signs Result
No. . - _39 . ,o" -

- h o

Post prandial nasal discharges mixed with food

unsuccessful
matsrials, dysphagia and pneumonic symptoms
marked from the beginning.

Bilateral 3  1Initially no complication marked. Animal locked

T SSTEEN. appar iﬁg\i alrig_ha;.g 'é: mx“ : % ei.{amea; fé;:;lhn unsaccessful
.“‘1 was visible on t ‘ ay followed by dfsphagla o
comaissurctomy and other allied complications were as above.

% Initially alright and locked well., Dysphagia
with liguid feod. A wide oronasal fistule in unsuccessful
the palate was marked on the 7th day foliowed
by othar gomplications as in calf No,l

7 Ehowed symsptomns of dysphagia, pneumonia and a
post prandial nasal discharges mixed with foed control 2 8l
matarials were evident from 2nd post operative antaad
day as saen in calf No.l

1

Active soon after operstion and no complication
marked except slight inflammation at mandibular
region,
11 Mm“ 4 Apparently normal in the beginning. ZRefused to
symphysiotomy mat and drink slit like opening sesn on 5th
post-operotive day followed by pneumonic
syaptoms.
s Active and ro gomplications marked.

Simtlar symptoms evident as in calf No,l

successful

unaugussfnl

successful

@

e

: control animal |
and 7,

3
o
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Croup Type of calf

- v
Pathological changes

Bo. approach Ne.
1 Nomwuriion of cleft. Lungs and respiratory passages
showsd ppeumonic lesions, atelectasls and consolidation,
1 Bilaters)
oral Az abowve
comissurotomy
As above
7 ccnhrol anizual sxmz.u changes 28 abwu
Wi o . ’ T R .
2 Repex:}.md cleft united, Nothing asbpormal detected except
non undon of mmdihulat syaphysis.
, \ 4 Ren undon of cleft, Lungs and respiratory passags
Mandibular ‘ * .
ix symphysictomy exhibited pneumonic lesicns as in claf No,l
é Repaired cleft united, Other changes as in calf No,2
above,
8 Control andnmal, Ravealed sinilar changes a8 in calf No.l
S . ity i i i

BL
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Fig. 2. Repairing of the cleit in the soft palate by giving
a single layer of continuous sutures .



T

Fg. 3. A median okin mcision given in the :intermand-
ibular space n ;.euditivtar symphyaiotomy techni-
Ggue.

Fu. 4 Doy o th € mandibuar rapn with boue Inil
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Fig. 5. Closure of the intermandibular skin incrsion and
immobilisation of the divided mandibular ran.i
with scainle ss stecl wire sutares passed through
the drill ho'es,

Fig. 6. Closure of thc manlibular symphysiotomy inci-

sion in the lower jaw by  longitudenal mattress
suture .



Fig. 7. Section of soft palate showing hesaled up lusi
ons by granulaton tissues . H.E. x.25.

mo.mmm HoE < 128




Fig. 7. Section of soft palate showing healed up lesi
ons by granulation tissues . H.E. x.25.

Fig. 8. Same as above H. E. x 128




