
 Current scenario of large animal surgery is more 

inclined towards performing major surgical procedures 

under general anaesthesia. The successful outcome of 

surgery must accommodate welfare of animal as well as its 

owner (farmer) with minimal or no complications post 

operatively. The surgical procedures in livestock are now 

performed using general anaesthesia by inhalation 

anaesthesia as well as total intravenous anaesthesia. The 

parentral general anaesthetics prove to be advantageous in 

order to reduce pain during surgical interventions and of 

convenience for the patient and surgeon both (Ley et al., 

1990).

 The balanced anaesthesia necessitates combination 

of drugs that provide varied degree of hypnosis, sedation, 

unconsciousness, mayo relaxation and analgesia (Bojan et 

al., 2014). These combinations usually include injectable 

anaesthetics, an alpha2 agonist, benzodiazepines and 

opioids. Although ketamine induces good dissociative 

anaesthesia with minimal cardiopulmonary depression 

compared to thiopentone, the potential excitement and 

muscle rigidity produced without preanaesthetic limits the 

use of ketamine alone as explained by Abrahamsen (2008).

 Thus, present study was conducted to determine an 

appropriate combination of butorphanol, ketamine and 

diazepam in that would produce safe and satisfactory total 

intravenous anaesthesia in cattle for different surgical 

procedures under field conditions and to compare TIVA 

with inhalation anaesthesia using same protocol for 

sedation and induction by altering maintenance drug.

MATERIALS AND METHODS

 The study included twelve clinical cases of bovine 

species presented for correction of various surgical 

conditions. The history regarding age, sex, body weight 

was recorded as mentioned in Table 1.

 A thorough clinical examination was conducted for 

all the animals and pre-anaesthetic physiologic and 

haematological parameters were recorded prior to the 

surgery. All the 12 animals were fasted 24-48 hours with 12 

hours of water withholding. The anaesthetic regime 

included sedation of all the animals with the butorphanol 

@ 0.1mg/kg followed by induction of anaesthesia with 

combination of ketamine @ 2.0 mg/kg and diazepam 

0.1mg/kg.

 Further, the animals were randomly divided in to 

two equal groups having 6 animals in each. Anaesthesia in 

group I animals was maintained by total intravenous 

anaesthesia (TIVA) with inj. ketamine 1mg/kg, diazepam 

0.05 mg/kg and butorphanol 0.02 mg/kg, whereas, in 

group II with isoflurane. Animals were subjected to 

various surgical interventions like hernia (n=2), mastectomy 

(n=1), knee tumour (n=1), conjunctival tumour (n=2), 

oesophageal obstruction (n=1), diaphragmatic hernia 

(n=1), tumour (n=1), caesarean section (n=2) and plating 

(n=1).

 The clinical parameters like rectal temperature, 

heart rate and respiratory rate were recorded at various 

time intervals viz. 15, 30, 45 and 60 minutes during and 

after anaesthesia, whereas, haematological and biochemical Corresponding author: ssalvekar@gmail.com

Haryana Vet. (December, 2020) 59(2), 220-224 Research Article

COMPARATIVE EVALUATION OF TOTAL INTRAVENOUS ANAESTHESIA (TIVA) AND 
INHALATION ANAESTHESIA IN CATTLE

A.H. KAWHALE, A.H. ULEMALE, S.P. SALVEKAR*, S.M. AGIVALE, R.V. SURYAWANSHI,
1 2P.V. MEHERE and B.P. KAMDI

1Department of Veterinary Surgery and Radiology, Department of Veterinary Physiology,
2Department of Veterinary Pathology, KNP Veterinary College, Shirwal, Satara-412 801, India

Received: 27.11.2019; Accepted: 27.01.2020

ABSTRACT

 The present study compared the efficacy of total intravenous anaesthesia (TIVA) with inhalation anaesthesia for maintenance of anaesthesia in 
twelve cattle undergoing various surgical procedures. All animals were premedicated with butorphanol 0.1 mg/kg body weight intravenously 
followed by induction with ketamine @ 2.0 mg/kg body weight and diazepam @ 0.1 mg/kg body weight. In group-I, total intravenous anaesthesia 
was maintained by the combination of ketamine @ 1 mg/kg, diazepam @ 0.05 mg/kg and butorphanol @ 0.02 mg/kg whereas in group-II, anaesthesia 
was maintained with isoflurane mixed with oxygen. Smooth induction and stable cardiopulmonary functions were observed in animals of both the 
groups. However, mild muscle relaxation was recorded in group I as compared to good muscle relaxation in group II during anaesthesia. The mean 
time of complete recovery recorded in group I was 116.16±7.45 minutes and 38±1.46 minutes in group II. Therefore it is concluded that maintenance 
of anaesthesia with isoflurane provides smooth, fast, and complication free recovery.
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parameters (pre-operative, intra-operative and post-

operative) were recorded before, during and 24 hrs after 

anaesthesia. Anaesthetic parameters included quality of 

sedation, quality of induction, quality of anaesthesia and 

recovery were evaluated by various grading systems as per 

Gill (2013) mentioned in Table 2 and 3.

 The results were tabulated and statistically analysed 

by Student t test, two sample test and paired t test as 

described by Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

 A mild to moderate quality of sedation was produced 

in all animals as per the grading scale exhibiting lowering 

of head, shifting of weight drooping of eyelids and lack of 

salivation with in 10 min post intravenous administration 

of butorphanol @ 0.1mg/kg body weight. The animals 

Table 2

Scoring scale for quality of sedation (Gill, 2013)

0� No sedation� Animal is alert and eyes open

1� Mild sedation� Drooping of eye lids, mild sensory 
and motor deficit

2� Moderate sedation� Drooping of eye lids, moderate 
sensory and motor deficit

3� Deep sedation� Drooping of eye lids, severe sensory 
and motor deficit

Table 3

Scoring scale for quality of Induction (Gill, 2013)

1� Poor� Obvious excitement, attempt to stand after 
recumbency, massive regurgitation, inability 
to intubate trachea.

2� Moderate� Mild excitement, mild regurgitation, longer 
tracheal intubation time, slightly prolonged 
induction

3� Good� No excitement, no regurgitation, reflex 
response to intubation

4� Excellent� Smooth and rapid induction, easy and quick 
tracheal intubation, no regurgitation

remained calm until the induction of anaesthesia.

 Anaesthesia was induced with the combination of 

ketamine @ 2mg/kg and diazepam @ 0.1mg/kg till the 

abolishment of all the reflexes in all the animals. The 

quality of induction was graded as per Table 3. In the 

present study, smooth, excitement free induction was 

recorded with absence of limb movement, absence of 

response to pain and that allowed easy endotracheal 

intubation. However, regurgitation in one animal and 

salivation in three animals was reported which could be 

attributed to inadequate fasting of these animals. 

Therefore, the quality induction of anaesthesia was 

recorded as good with score of 3.083±2.87 as per grading 

system by Senthilkumar et al. (2009).

 A comparative study of maintenance of anaesthesia 

was further performed by dividing the animals randomly 

into two equal groups containing 6 animals in each where 

anaesthesia was maintained by TIVA with ketamine 1 mg/ 

kg, diazepam 0.05mg/kg and butorphanol 0.02 mg/kg 

intravenously in group I and group II was maintained on 

inhalation anaesthesia using isoflurane 2-4%.

 Group II showed better quality of anaesthesia with 

good muscle relaxation, depressed palpebral, corneal and 

swallowing reflexes were observed for duration of 128 

minutes when compared to mild muscle relaxation and 

mild depression of reflexes in group I for duration of 82 

minutes.

 After discontinuation of the anaesthetic, mean time 

required for head up in lateral recumbency was 28.00 ± 

2.018 and 18.83 ± 0.946 minutes, for attaining sternal 

recumbency 39.50 ± 2.32  and 26.67 ± 1.15 and for standing 

time 116.18 ± 7.46 and 38.00 ± 1.46 in group I and II, 

respectively.

 Physiological parameters recorded before induction 

of anaesthesia, at 5, 15, 30, 45 and 60 minutes during 

Table 1

Characteristics of the animals under study

Case no. Age (Year) Sex Body weight (Kg)

 Group I Group II Group I Group II Group I Group II

1 5 yr 8 yr Male Female 390 380

2 6 m 7 yr Female Male 180 350

3 7 yr 6 m 4 yr  Female Female 405 410

4 7 yr 6 m Female Female 415 140

5 2 yr 3 yr Male Female 260 190

6 2 yr 4 m Male Female 190 120

Average 4 yr 3.8 yr —— —— 306.66 265
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SUMMARY

 A four year old Holstein Friesian cow in her second parity was presented with the history of vaginal mass and little vaginal bloody discharge 

from past ten days. Per vaginal examination confirmed the presence of small mass prolapsed through vulva. The growth was excised and sent for 

histopathological examination. Based on arrangement of collagen fibres and interlocking bundles of connective tissue fibres and cells, the growth 

was interpreted as collagenous leiomyoma and was surgically excised without any post-operative complication.

Keywords: Histopathology, Holstein Friesian cow, Leiomyoma, Vagina tumor
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Fig. 1 & 2. (1) Hypoechoic areas of pus inside uterus (yellow arrow) and 
increased endometrial thickness evident of cystic endometrial 
hyperplasia (orange arrow) before treatment with methylergometrine. 
(2) Clear uterus with no hypochoic appearance of pus (yellow arrow) 
and reduced thickness of endometrium (orange arrow) after treatment 
with methylergometrine

Fig. 1. Fetal monster showing cyclopia and arhinia
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maintained for approximately 7 days. One antibiotic 

injection Cefovecin sodium given by subcutaneous route 

provides up to 14 days of antibiotic therapy, which in many 

cases eliminates the need for owners to give their pets 

medications at home. It is aqueous, non-depot injection for 

rapid release and it provides sustained, uninterrupted 

therapeutic drug concentrations. It gives owners peace of 

mind that their pets are receiving the treatment they need 

without the stress of administering daily oral medications. 

Thus prompt and quick decision on the treatment aspect of 

total uterine prolapse renders good prognosis pertaining to 

the animal’s livability.
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Fig. 1. Lacerated total uterine prolapsed mass Fig. 2. Repositioned mass presented intra abdominally Fig. 3. Ovariohyterectomized total 
uterine mass
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 Total uterine prolapse is uncommon in cats. Uterine 

prolapse occurs when the uterus turns inside out and passes 

through the cervix into the vagina (Deroy et al., 2015) but 

can occur without mucosal eversion (Bigliardi et al., 

2014). Complete uterine prolapse is reported in cats aged 

between 10 months to 6 years (Ucmak et al., 2018) and the 

incidence is less than 0.03% (Senna et al., 2015). It is 

mostly as a sequel of dystocia and increased straining and 

can occur instantly or up to 48 hours after delivery of the 

last kitten or after a prolonged queening or abortion 

(Jarolmasjed, 2017). The condition has been reported 

during the process of queening in a queen (Ucmak et al., 

2018) and in a non-pregnant queen (Valentine et al., 2015).

 In the present case, a two year old queen cat weighing 

2.8 kg was presented with a large pink mass protruding 

through the vulva after labour. She had delivered six 

kittens on the previous night and was brought the next day 

morning with a mild lacerated total uterine prolapse mass. 

On presentation, the cat was dehydrated and did not have 

milk secretion. On clinical examination, heart rate, pulse 

rate and respiratory rate were within normal limits. 

Obstetrical examination revealed complete total uterine 

prolapsed mass (Fig 1). The uterus did not have any fetus 

and it was observed that there was a rupture of the 

mesovarium, mesometrium and utero-vaginal connection 

around the cervix. Due to extensive damage of the uterus 

and the torn ligaments, manual reduction of the prolapsed 

uterus was not possible and an emergency ovariohyste-

rectomy was performed.

 The animal was administered with Inj. Xylazine @ 1 

mg/kg I/M and Inj. Ketamine @ 5 mg/kg BW I/M as the 

pre-anaesthetics and the anaesthesia was maintained with 

Inj. Ketamine @ 5 mg/kg BW and Inj. Diazepam @ 2 
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SUMMARY

 The present paper describes the postpartum total uterine prolapse in a queen cat and its management by coeliotomy and single dose 

administration of injection Cefovecin sodium subcutaneously.
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mg/kg BW @ 4:1 ratio intravenously. The prolapsed mass 

and surgical site was aseptically prepared and the apex of 

the uterine horns were lubricated with liquid paraffin. The 

mass was replaced through the vagina (Fig. 2). A 

coeliotomy (Fig. 3) was performed and the ovariohyster-

ectomy was done as per the standard procedure using PGA 

(2-0). Surgical incision was closed by lockstitch suturing 

of muscular layer followed by intra dermal closure using 

PGA (2-0). Post-operatively, the queen was administered a 

single dose of Inj. Cefovecin sodium @ 8 mg/kg BW S/C. 

Since the animal had reduced milk secretion, kittens were 

fed with milk replacers and the queen recovered 

uneventfully.

 In bitches, the severity of clinical signs and 

prognosis depend on the duration of the prolapse 

(Sathiamoorthy et al., 2011). Described methods of 

treatment include external hysterectomy, manual 

reduction through a laparotomy incision followed by 

ovariohysterectomy, reduction and repositioning of the 

prolapsed organ by abdominal palpation and use of an 

infusion (MacPhail, 2013). Uterine prolapse should be 

considered an emergency and treatment should be done 

immediately to prevent infection. Urethral catheterization 

should be done to prevent damage to the urethra during 

hysterectomy (Deroy et al., 2015). Prognosis improves if 

treatment is instituted rapidly and is excellent following 

ovariohysterectomy, if hemorrhage and shock are treated 

accordingly.

 The present case describes the reduction of the 

prolapsed mass carefully by repositioning it followed by 

performing ovariohysterectomy. Post operatively single 

dose Inj. Cefovecin sodium was administered as a single, 

one time subcutaneous injection at a dose of 3.6 mg/lb (8 

mg/kg) body weight and its therapeutic concentration are 
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 Current scenario of large animal surgery is more 

inclined towards performing major surgical procedures 

under general anaesthesia. The successful outcome of 

surgery must accommodate welfare of animal as well as its 

owner (farmer) with minimal or no complications post 

operatively. The surgical procedures in livestock are now 

performed using general anaesthesia by inhalation 

anaesthesia as well as total intravenous anaesthesia. The 

parentral general anaesthetics prove to be advantageous in 

order to reduce pain during surgical interventions and of 

convenience for the patient and surgeon both (Ley et al., 

1990).

 The balanced anaesthesia necessitates combination 

of drugs that provide varied degree of hypnosis, sedation, 

unconsciousness, mayo relaxation and analgesia (Bojan et 

al., 2014). These combinations usually include injectable 

anaesthetics, an alpha2 agonist, benzodiazepines and 

opioids. Although ketamine induces good dissociative 

anaesthesia with minimal cardiopulmonary depression 

compared to thiopentone, the potential excitement and 

muscle rigidity produced without preanaesthetic limits the 

use of ketamine alone as explained by Abrahamsen (2008).

 Thus, present study was conducted to determine an 

appropriate combination of butorphanol, ketamine and 

diazepam in that would produce safe and satisfactory total 

intravenous anaesthesia in cattle for different surgical 

procedures under field conditions and to compare TIVA 

with inhalation anaesthesia using same protocol for 

sedation and induction by altering maintenance drug.

MATERIALS AND METHODS

 The study included twelve clinical cases of bovine 

species presented for correction of various surgical 

conditions. The history regarding age, sex, body weight 

was recorded as mentioned in Table 1.

 A thorough clinical examination was conducted for 

all the animals and pre-anaesthetic physiologic and 

haematological parameters were recorded prior to the 

surgery. All the 12 animals were fasted 24-48 hours with 12 

hours of water withholding. The anaesthetic regime 

included sedation of all the animals with the butorphanol 

@ 0.1mg/kg followed by induction of anaesthesia with 

combination of ketamine @ 2.0 mg/kg and diazepam 

0.1mg/kg.

 Further, the animals were randomly divided in to 

two equal groups having 6 animals in each. Anaesthesia in 

group I animals was maintained by total intravenous 

anaesthesia (TIVA) with inj. ketamine 1mg/kg, diazepam 

0.05 mg/kg and butorphanol 0.02 mg/kg, whereas, in 

group II with isoflurane. Animals were subjected to 

various surgical interventions like hernia (n=2), mastectomy 

(n=1), knee tumour (n=1), conjunctival tumour (n=2), 

oesophageal obstruction (n=1), diaphragmatic hernia 

(n=1), tumour (n=1), caesarean section (n=2) and plating 

(n=1).

 The clinical parameters like rectal temperature, 

heart rate and respiratory rate were recorded at various 

time intervals viz. 15, 30, 45 and 60 minutes during and 

after anaesthesia, whereas, haematological and biochemical Corresponding author: ssalvekar@gmail.com
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ABSTRACT

 The present study compared the efficacy of total intravenous anaesthesia (TIVA) with inhalation anaesthesia for maintenance of anaesthesia in 
twelve cattle undergoing various surgical procedures. All animals were premedicated with butorphanol 0.1 mg/kg body weight intravenously 
followed by induction with ketamine @ 2.0 mg/kg body weight and diazepam @ 0.1 mg/kg body weight. In group-I, total intravenous anaesthesia 
was maintained by the combination of ketamine @ 1 mg/kg, diazepam @ 0.05 mg/kg and butorphanol @ 0.02 mg/kg whereas in group-II, anaesthesia 
was maintained with isoflurane mixed with oxygen. Smooth induction and stable cardiopulmonary functions were observed in animals of both the 
groups. However, mild muscle relaxation was recorded in group I as compared to good muscle relaxation in group II during anaesthesia. The mean 
time of complete recovery recorded in group I was 116.16±7.45 minutes and 38±1.46 minutes in group II. Therefore it is concluded that maintenance 
of anaesthesia with isoflurane provides smooth, fast, and complication free recovery.
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parameters (pre-operative, intra-operative and post-

operative) were recorded before, during and 24 hrs after 

anaesthesia. Anaesthetic parameters included quality of 

sedation, quality of induction, quality of anaesthesia and 

recovery were evaluated by various grading systems as per 

Gill (2013) mentioned in Table 2 and 3.

 The results were tabulated and statistically analysed 

by Student t test, two sample test and paired t test as 

described by Snedecor and Cochran (1994).

RESULTS AND DISCUSSION

 A mild to moderate quality of sedation was produced 

in all animals as per the grading scale exhibiting lowering 

of head, shifting of weight drooping of eyelids and lack of 

salivation with in 10 min post intravenous administration 

of butorphanol @ 0.1mg/kg body weight. The animals 

Table 2

Scoring scale for quality of sedation (Gill, 2013)

0� No sedation� Animal is alert and eyes open

1� Mild sedation� Drooping of eye lids, mild sensory 
and motor deficit

2� Moderate sedation� Drooping of eye lids, moderate 
sensory and motor deficit

3� Deep sedation� Drooping of eye lids, severe sensory 
and motor deficit

Table 3

Scoring scale for quality of Induction (Gill, 2013)

1� Poor� Obvious excitement, attempt to stand after 
recumbency, massive regurgitation, inability 
to intubate trachea.

2� Moderate� Mild excitement, mild regurgitation, longer 
tracheal intubation time, slightly prolonged 
induction

3� Good� No excitement, no regurgitation, reflex 
response to intubation

4� Excellent� Smooth and rapid induction, easy and quick 
tracheal intubation, no regurgitation

remained calm until the induction of anaesthesia.

 Anaesthesia was induced with the combination of 

ketamine @ 2mg/kg and diazepam @ 0.1mg/kg till the 

abolishment of all the reflexes in all the animals. The 

quality of induction was graded as per Table 3. In the 

present study, smooth, excitement free induction was 

recorded with absence of limb movement, absence of 

response to pain and that allowed easy endotracheal 

intubation. However, regurgitation in one animal and 

salivation in three animals was reported which could be 

attributed to inadequate fasting of these animals. 

Therefore, the quality induction of anaesthesia was 

recorded as good with score of 3.083±2.87 as per grading 

system by Senthilkumar et al. (2009).

 A comparative study of maintenance of anaesthesia 

was further performed by dividing the animals randomly 

into two equal groups containing 6 animals in each where 

anaesthesia was maintained by TIVA with ketamine 1 mg/ 

kg, diazepam 0.05mg/kg and butorphanol 0.02 mg/kg 

intravenously in group I and group II was maintained on 

inhalation anaesthesia using isoflurane 2-4%.

 Group II showed better quality of anaesthesia with 

good muscle relaxation, depressed palpebral, corneal and 

swallowing reflexes were observed for duration of 128 

minutes when compared to mild muscle relaxation and 

mild depression of reflexes in group I for duration of 82 

minutes.

 After discontinuation of the anaesthetic, mean time 

required for head up in lateral recumbency was 28.00 ± 

2.018 and 18.83 ± 0.946 minutes, for attaining sternal 

recumbency 39.50 ± 2.32  and 26.67 ± 1.15 and for standing 

time 116.18 ± 7.46 and 38.00 ± 1.46 in group I and II, 

respectively.

 Physiological parameters recorded before induction 

of anaesthesia, at 5, 15, 30, 45 and 60 minutes during 

Table 1

Characteristics of the animals under study

Case no. Age (Year) Sex Body weight (Kg)

 Group I Group II Group I Group II Group I Group II

1 5 yr 8 yr Male Female 390 380

2 6 m 7 yr Female Male 180 350

3 7 yr 6 m 4 yr  Female Female 405 410

4 7 yr 6 m Female Female 415 140

5 2 yr 3 yr Male Female 260 190

6 2 yr 4 m Male Female 190 120

Average 4 yr 3.8 yr —— —— 306.66 265
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SUMMARY

 A four year old Holstein Friesian cow in her second parity was presented with the history of vaginal mass and little vaginal bloody discharge 

from past ten days. Per vaginal examination confirmed the presence of small mass prolapsed through vulva. The growth was excised and sent for 

histopathological examination. Based on arrangement of collagen fibres and interlocking bundles of connective tissue fibres and cells, the growth 

was interpreted as collagenous leiomyoma and was surgically excised without any post-operative complication.

Keywords: Histopathology, Holstein Friesian cow, Leiomyoma, Vagina tumor
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Fig. 1 & 2. (1) Hypoechoic areas of pus inside uterus (yellow arrow) and 
increased endometrial thickness evident of cystic endometrial 
hyperplasia (orange arrow) before treatment with methylergometrine. 
(2) Clear uterus with no hypochoic appearance of pus (yellow arrow) 
and reduced thickness of endometrium (orange arrow) after treatment 
with methylergometrine

Fig. 1. Fetal monster showing cyclopia and arhinia
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maintained for approximately 7 days. One antibiotic 

injection Cefovecin sodium given by subcutaneous route 

provides up to 14 days of antibiotic therapy, which in many 

cases eliminates the need for owners to give their pets 

medications at home. It is aqueous, non-depot injection for 

rapid release and it provides sustained, uninterrupted 

therapeutic drug concentrations. It gives owners peace of 

mind that their pets are receiving the treatment they need 

without the stress of administering daily oral medications. 

Thus prompt and quick decision on the treatment aspect of 

total uterine prolapse renders good prognosis pertaining to 

the animal’s livability.
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Fig. 1. Lacerated total uterine prolapsed mass Fig. 2. Repositioned mass presented intra abdominally Fig. 3. Ovariohyterectomized total 
uterine mass
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 Total uterine prolapse is uncommon in cats. Uterine 

prolapse occurs when the uterus turns inside out and passes 

through the cervix into the vagina (Deroy et al., 2015) but 

can occur without mucosal eversion (Bigliardi et al., 

2014). Complete uterine prolapse is reported in cats aged 

between 10 months to 6 years (Ucmak et al., 2018) and the 

incidence is less than 0.03% (Senna et al., 2015). It is 

mostly as a sequel of dystocia and increased straining and 

can occur instantly or up to 48 hours after delivery of the 

last kitten or after a prolonged queening or abortion 

(Jarolmasjed, 2017). The condition has been reported 

during the process of queening in a queen (Ucmak et al., 

2018) and in a non-pregnant queen (Valentine et al., 2015).

 In the present case, a two year old queen cat weighing 

2.8 kg was presented with a large pink mass protruding 

through the vulva after labour. She had delivered six 

kittens on the previous night and was brought the next day 

morning with a mild lacerated total uterine prolapse mass. 

On presentation, the cat was dehydrated and did not have 

milk secretion. On clinical examination, heart rate, pulse 

rate and respiratory rate were within normal limits. 

Obstetrical examination revealed complete total uterine 

prolapsed mass (Fig 1). The uterus did not have any fetus 

and it was observed that there was a rupture of the 

mesovarium, mesometrium and utero-vaginal connection 

around the cervix. Due to extensive damage of the uterus 

and the torn ligaments, manual reduction of the prolapsed 

uterus was not possible and an emergency ovariohyste-

rectomy was performed.

 The animal was administered with Inj. Xylazine @ 1 

mg/kg I/M and Inj. Ketamine @ 5 mg/kg BW I/M as the 

pre-anaesthetics and the anaesthesia was maintained with 

Inj. Ketamine @ 5 mg/kg BW and Inj. Diazepam @ 2 

Haryana Vet. (December, 2020) 59(2), 300-301 Clinical Article

SUMMARY

 The present paper describes the postpartum total uterine prolapse in a queen cat and its management by coeliotomy and single dose 

administration of injection Cefovecin sodium subcutaneously.

Keywords: Cat, Cefovecin sodium, Ovariohysterectomy, Postpartum, Total uterine prolapse

OBSTETRICAL MANAGEMENT OF POSTPARTUM TOTAL UTERINE PROLAPSE BY 

COELIOTOMY AND SINGLE DOSE OF CEFOVECIN SODIUM IN A QUEEN CAT

S. RANGASAMY, G. MONICA*, APARNA GOPINADHAN, N. NEELADEVI and U.S. KALYAAN
Department of Veterinary Gynaecology and Obstetrics, Madras Veterinary College, Chennai-600 007

Tamilnadu Veterinary and Animal Sciences University

Received: 27.04.2020; Accepted: 26.05.2020

mg/kg BW @ 4:1 ratio intravenously. The prolapsed mass 

and surgical site was aseptically prepared and the apex of 

the uterine horns were lubricated with liquid paraffin. The 

mass was replaced through the vagina (Fig. 2). A 

coeliotomy (Fig. 3) was performed and the ovariohyster-

ectomy was done as per the standard procedure using PGA 

(2-0). Surgical incision was closed by lockstitch suturing 

of muscular layer followed by intra dermal closure using 

PGA (2-0). Post-operatively, the queen was administered a 

single dose of Inj. Cefovecin sodium @ 8 mg/kg BW S/C. 

Since the animal had reduced milk secretion, kittens were 

fed with milk replacers and the queen recovered 

uneventfully.

 In bitches, the severity of clinical signs and 

prognosis depend on the duration of the prolapse 

(Sathiamoorthy et al., 2011). Described methods of 

treatment include external hysterectomy, manual 

reduction through a laparotomy incision followed by 

ovariohysterectomy, reduction and repositioning of the 

prolapsed organ by abdominal palpation and use of an 

infusion (MacPhail, 2013). Uterine prolapse should be 

considered an emergency and treatment should be done 

immediately to prevent infection. Urethral catheterization 

should be done to prevent damage to the urethra during 

hysterectomy (Deroy et al., 2015). Prognosis improves if 

treatment is instituted rapidly and is excellent following 

ovariohysterectomy, if hemorrhage and shock are treated 

accordingly.

 The present case describes the reduction of the 

prolapsed mass carefully by repositioning it followed by 

performing ovariohysterectomy. Post operatively single 

dose Inj. Cefovecin sodium was administered as a single, 

one time subcutaneous injection at a dose of 3.6 mg/lb (8 

mg/kg) body weight and its therapeutic concentration are 
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anaesthesia and after complete recovery are presented in 

Table 4. There was non-significant difference in heart rate 

during maintenance of anaesthesia when compared 

between both groups. However, a significant increase in 

heart rate was observed within the groups indicative of 

release of catecholamines by butorphanol-ketamine-

diazepam and Isoflurane that have stimulatory effect on 

cardiac output (Tweed et al., 1972 and Greene et al., 1988).

 Group I showed non-significant decrease in respiration 

rate at different time intervals during anaesthesia whereas 

significant decrease in respiratory rate within group II was 

observed during anaesthesia. This significant decrease in 

mean respiratory rate in group II could be attributed to the 

type of surgical interventions like diaphragmatic hernia 

included in the group that required artificial ventilation or 

may be due to the respiratory depressant effect isoflurane as 

explained by Bodh et al. (2013). However, a non significant 

difference was observed between group I and II. A non 

significant difference was observed in mean rectal temperature 

(°F) within as well as between groups.

 Haematological parameters were studied preoperatively, 

intra-operative and post operatively. A significant decline 

in haemoglobin was observed within both the groups 

whereas there was no significant difference in the values of 

haemoglobin between the groups (Table 5). A significant 

declining trend in TEC values was seen during maintenance 

of anaesthesia in animals of group I with TIVA. Whereas, 

there was non-significant decrease in TEC values during 

anaesthesia in animals of group II maintained on 

inhalation anaesthesia. There was significant decline in 

Packed Cell Volume (PCV) (%) values of group I whereas 

in group II, a non significant difference was recorded. All 

the values were within the normal physiological range. 

The decline in PCV and Hb during the period of 

anaesthesia or sedation may be due to shifting of fluid from 

extravascular compartment to intravascular compartment 

in order to maintain normal cardiac output as described by 

Wagner et al. (1990).

 The mean of Total Leukocyte Count values were 
3 312.17± 1.21/mm  and 9.80 ± 1.26 /mm  in group I and 

group II, respectively before surgery. A significant 

decrease in Total Leukocyte Count was observed within 

both the groups. However, there was non-significant 

difference in values between group I and II (Table 5).

Effect of anaesthesia on Biochemical Parameters: A 

significant decrease in SGPT and SGOT values was observed 

within group I during surgery. Whereas in group II, a non 

significant decrease in the values of SGPT while non-

significant increase in values of SGOT were observed. 

Elevated baseline SGOT values were observed in both the 

groups and they persisted throughout the observation 

period (Table 6). This could be attributed to the long 

duration of illness and prolonged treatment regimen 

followed in all the cases. All the values returned near to the 

baseline values after 24 hrs of observation period.

 A non significant increase in the values of Blood 

Urea Nitrogen (mg/dl) was observed in the animals of both 

the groups. The alterations in values were observed within 

group and also between groups. The mean values of Serum 

Creatinine (mg/dl) recorded before surgery were 1.64± 

0.11 and 1.61±0.11 in Group I and II, respectively (Table 6). 

A significant increase in creatinine levels were observed in 

group-I, whereas a non significant increase was observed 

in animals maintained on isoflurane anaesthesia in group-

II, indicative of considerable damage to skeletal muscles 

due to TIVA anaesthesia. There was no change in intra 

operative values from base levels which might be due to 

maintenance of renal blood flow by giving intravenous 

fluids. Maintenance with isoflurane is considered safe 

because there is minimal production of fluoride ions and 
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Table 4

Physiological parameters of animals at different times of anaesthesia (Mean) (n=6)

Time Heart rate  Respiration rate  Rectal
 (beats/min.) (breaths/min.) temperature (°F)

 Group I Group II Group I Group II Group I Group II

Baseline 63.83 68.17 30.33 27.50 100.67 100.95

5 min 66.00 69.50 30.67 26.50 100.67 100.73

15 min 73.50 76.17 28.67 23.33 100.37 100.57

30 min 76.50 75.00 26.67 20.33 100.35 100.43

45 min 70.17 70.67 27.17 19.83 100.32 100.12

60 min 71.50 65.67 24.67 18.33 100.37 100.02

Recovery 75.50 71.67 29.17 25.67 100.63 100.55

Table 5

Haematological parameters of animals at different times of anaesthesia (Mean) (n=6)

variable Pre-operatively Intra- operatively Post-operatively

 Group I Group II Group I Group II Group I Group II

Haemoglobin (g%) 11.18±0.72 8.93±1.07 9.45±0.55 8.21 ±1.06 10.11±0.41 8.86 ±1.07

Total Erythrocyte Count (6x10/l) 6.32±0.29 5.57±1.25 4.86±0.23 5.18±1.29 4.55±0.25 5.58±1.48
3Total Leucocyte count (x10 l) 12.16±1.02 9.8±1.26 10.66±0.84 7.76±1.09 10.53±0.90 8.90±1.22

Packed Cell Volume %) 34.71±2.83 29.07±3.49 28.55±1.64 27.56±3.73 26.35±1.66 28.77±3.80

Paired ‘t’ test within group I and II

  t stat for Hb t stat for TEC t stat for TLC t stat for PCV
* * * *Group I Pre-op and Intra-op 7.74 10.545 5.827 3.485

 NS * * *Pre-op and Post-op 2.155 12.778 5.598 4.398
* * * NSGroup II Pre-op and Intra-op 6.290 6.205 5.674 2.403

 NS NS * NSPre-op and Post-op 0.433 -0.041 5.553 0.328

Student ‘t’ test between group I and II
NS NS NS NS Intra-op 1.021 -0.248 2.094 0.248

 NS NS NS NS
Post-op 1.081 -0.684 1.067 -0.580

Table 6

Biochemical parameters of animals at different times of anaesthesia (Mean) (n=6)

Variable Pre-operatively Intra- operatively Post-operatively

 Group I Group II Group I Group II Group I Group II

SGPT (U/L) 24.64±3.72 26.76±3.97 22.01±3.35 26.53±3.84 23.00±3.20 25.60±4

SGOT (U/L) 178.81±18.33 190.45±17.24 163.75±16.49 190.46±16.68 177.00±19.84 190.00±17.21

BUN (mg/dl) 28.30±2.70 31.35±2.99 30.11±2.70 31.96±2.93 30.18±3.10 30.40±2.83

Creatinine (mg/dl) 1.64±0.11 1.61±0.11 1.82±0.14 1.50±0.12 1.91±0.14 1.53±0.13

Paired ‘t’ test within group I and II

  t stat for t stat for t stat for t stat for
  SGPT SGPT BUN Creatinine

  NS NSGroup I Pre-op and Intra-op 3.572* 4.429* -1.783 -2.906
 NS NS NS Pre-op and Post-op 1.640 0.597 -1.420 -4.340*

NS NS NS NSGroup II Pre-op and Intra-op 0.378 -0.005 -1.821 2.349
 NS NS NS NSPre-op and Post-op 1.510 0.292 1.512 1.643

Student ‘t’ test between group I and II
NS NS NS NS Intra-op -0.880 -1.139 -0.46 1.732

 NS NS NS NSPost-op -0.501 -0.498 -0.059 1.887
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less than 1% elimination through kidney (Buttar, 2014).

CONCLUSION

 It can be concluded that Butorphanol-Diazepam-

Ketamine combination can be used for total intravenous 

anaesthesia for surgical procedures less than 60 minutes in 

cattle without any side effects on hepatic or renal as well as 

cardiovascular system under field conditions where the 

monitoring facilities are meager. Further, maintenance of 

anaesthesia using inhalation provides very safe 

anaesthesia for longer durations followed by smooth and 

rapid recovery in short duration of procedure without any 

complication when compared with TIVA technique of 

anaesthesia using BDK combination. 
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histopathological examination. Based on arrangement of collagen fibres and interlocking bundles of connective tissue fibres and cells, the growth 

was interpreted as collagenous leiomyoma and was surgically excised without any post-operative complication.
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Fig. 1 & 2. (1) Hypoechoic areas of pus inside uterus (yellow arrow) and 
increased endometrial thickness evident of cystic endometrial 
hyperplasia (orange arrow) before treatment with methylergometrine. 
(2) Clear uterus with no hypochoic appearance of pus (yellow arrow) 
and reduced thickness of endometrium (orange arrow) after treatment 
with methylergometrine

Fig. 1. Fetal monster showing cyclopia and arhinia
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maintained for approximately 7 days. One antibiotic 

injection Cefovecin sodium given by subcutaneous route 

provides up to 14 days of antibiotic therapy, which in many 

cases eliminates the need for owners to give their pets 

medications at home. It is aqueous, non-depot injection for 

rapid release and it provides sustained, uninterrupted 

therapeutic drug concentrations. It gives owners peace of 

mind that their pets are receiving the treatment they need 

without the stress of administering daily oral medications. 

Thus prompt and quick decision on the treatment aspect of 

total uterine prolapse renders good prognosis pertaining to 

the animal’s livability.
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Fig. 1. Lacerated total uterine prolapsed mass Fig. 2. Repositioned mass presented intra abdominally Fig. 3. Ovariohyterectomized total 
uterine mass
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 Total uterine prolapse is uncommon in cats. Uterine 

prolapse occurs when the uterus turns inside out and passes 

through the cervix into the vagina (Deroy et al., 2015) but 

can occur without mucosal eversion (Bigliardi et al., 

2014). Complete uterine prolapse is reported in cats aged 

between 10 months to 6 years (Ucmak et al., 2018) and the 

incidence is less than 0.03% (Senna et al., 2015). It is 

mostly as a sequel of dystocia and increased straining and 

can occur instantly or up to 48 hours after delivery of the 

last kitten or after a prolonged queening or abortion 

(Jarolmasjed, 2017). The condition has been reported 

during the process of queening in a queen (Ucmak et al., 

2018) and in a non-pregnant queen (Valentine et al., 2015).

 In the present case, a two year old queen cat weighing 

2.8 kg was presented with a large pink mass protruding 

through the vulva after labour. She had delivered six 

kittens on the previous night and was brought the next day 

morning with a mild lacerated total uterine prolapse mass. 

On presentation, the cat was dehydrated and did not have 

milk secretion. On clinical examination, heart rate, pulse 

rate and respiratory rate were within normal limits. 

Obstetrical examination revealed complete total uterine 

prolapsed mass (Fig 1). The uterus did not have any fetus 

and it was observed that there was a rupture of the 

mesovarium, mesometrium and utero-vaginal connection 

around the cervix. Due to extensive damage of the uterus 

and the torn ligaments, manual reduction of the prolapsed 

uterus was not possible and an emergency ovariohyste-

rectomy was performed.

 The animal was administered with Inj. Xylazine @ 1 

mg/kg I/M and Inj. Ketamine @ 5 mg/kg BW I/M as the 

pre-anaesthetics and the anaesthesia was maintained with 

Inj. Ketamine @ 5 mg/kg BW and Inj. Diazepam @ 2 
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SUMMARY

 The present paper describes the postpartum total uterine prolapse in a queen cat and its management by coeliotomy and single dose 

administration of injection Cefovecin sodium subcutaneously.
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mg/kg BW @ 4:1 ratio intravenously. The prolapsed mass 

and surgical site was aseptically prepared and the apex of 

the uterine horns were lubricated with liquid paraffin. The 

mass was replaced through the vagina (Fig. 2). A 

coeliotomy (Fig. 3) was performed and the ovariohyster-

ectomy was done as per the standard procedure using PGA 

(2-0). Surgical incision was closed by lockstitch suturing 

of muscular layer followed by intra dermal closure using 

PGA (2-0). Post-operatively, the queen was administered a 

single dose of Inj. Cefovecin sodium @ 8 mg/kg BW S/C. 

Since the animal had reduced milk secretion, kittens were 

fed with milk replacers and the queen recovered 

uneventfully.

 In bitches, the severity of clinical signs and 

prognosis depend on the duration of the prolapse 

(Sathiamoorthy et al., 2011). Described methods of 

treatment include external hysterectomy, manual 

reduction through a laparotomy incision followed by 

ovariohysterectomy, reduction and repositioning of the 

prolapsed organ by abdominal palpation and use of an 

infusion (MacPhail, 2013). Uterine prolapse should be 

considered an emergency and treatment should be done 

immediately to prevent infection. Urethral catheterization 

should be done to prevent damage to the urethra during 

hysterectomy (Deroy et al., 2015). Prognosis improves if 

treatment is instituted rapidly and is excellent following 

ovariohysterectomy, if hemorrhage and shock are treated 

accordingly.

 The present case describes the reduction of the 

prolapsed mass carefully by repositioning it followed by 

performing ovariohysterectomy. Post operatively single 

dose Inj. Cefovecin sodium was administered as a single, 

one time subcutaneous injection at a dose of 3.6 mg/lb (8 

mg/kg) body weight and its therapeutic concentration are 
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anaesthesia and after complete recovery are presented in 

Table 4. There was non-significant difference in heart rate 

during maintenance of anaesthesia when compared 

between both groups. However, a significant increase in 

heart rate was observed within the groups indicative of 

release of catecholamines by butorphanol-ketamine-

diazepam and Isoflurane that have stimulatory effect on 

cardiac output (Tweed et al., 1972 and Greene et al., 1988).

 Group I showed non-significant decrease in respiration 

rate at different time intervals during anaesthesia whereas 

significant decrease in respiratory rate within group II was 

observed during anaesthesia. This significant decrease in 

mean respiratory rate in group II could be attributed to the 

type of surgical interventions like diaphragmatic hernia 

included in the group that required artificial ventilation or 

may be due to the respiratory depressant effect isoflurane as 

explained by Bodh et al. (2013). However, a non significant 

difference was observed between group I and II. A non 

significant difference was observed in mean rectal temperature 

(°F) within as well as between groups.

 Haematological parameters were studied preoperatively, 

intra-operative and post operatively. A significant decline 

in haemoglobin was observed within both the groups 

whereas there was no significant difference in the values of 

haemoglobin between the groups (Table 5). A significant 

declining trend in TEC values was seen during maintenance 

of anaesthesia in animals of group I with TIVA. Whereas, 

there was non-significant decrease in TEC values during 

anaesthesia in animals of group II maintained on 

inhalation anaesthesia. There was significant decline in 

Packed Cell Volume (PCV) (%) values of group I whereas 

in group II, a non significant difference was recorded. All 

the values were within the normal physiological range. 

The decline in PCV and Hb during the period of 

anaesthesia or sedation may be due to shifting of fluid from 

extravascular compartment to intravascular compartment 

in order to maintain normal cardiac output as described by 

Wagner et al. (1990).

 The mean of Total Leukocyte Count values were 
3 312.17± 1.21/mm  and 9.80 ± 1.26 /mm  in group I and 

group II, respectively before surgery. A significant 

decrease in Total Leukocyte Count was observed within 

both the groups. However, there was non-significant 

difference in values between group I and II (Table 5).

Effect of anaesthesia on Biochemical Parameters: A 

significant decrease in SGPT and SGOT values was observed 

within group I during surgery. Whereas in group II, a non 

significant decrease in the values of SGPT while non-

significant increase in values of SGOT were observed. 

Elevated baseline SGOT values were observed in both the 

groups and they persisted throughout the observation 

period (Table 6). This could be attributed to the long 

duration of illness and prolonged treatment regimen 

followed in all the cases. All the values returned near to the 

baseline values after 24 hrs of observation period.

 A non significant increase in the values of Blood 

Urea Nitrogen (mg/dl) was observed in the animals of both 

the groups. The alterations in values were observed within 

group and also between groups. The mean values of Serum 

Creatinine (mg/dl) recorded before surgery were 1.64± 

0.11 and 1.61±0.11 in Group I and II, respectively (Table 6). 

A significant increase in creatinine levels were observed in 

group-I, whereas a non significant increase was observed 

in animals maintained on isoflurane anaesthesia in group-

II, indicative of considerable damage to skeletal muscles 

due to TIVA anaesthesia. There was no change in intra 

operative values from base levels which might be due to 

maintenance of renal blood flow by giving intravenous 

fluids. Maintenance with isoflurane is considered safe 

because there is minimal production of fluoride ions and 
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Table 4

Physiological parameters of animals at different times of anaesthesia (Mean) (n=6)

Time Heart rate  Respiration rate  Rectal
 (beats/min.) (breaths/min.) temperature (°F)

 Group I Group II Group I Group II Group I Group II

Baseline 63.83 68.17 30.33 27.50 100.67 100.95

5 min 66.00 69.50 30.67 26.50 100.67 100.73

15 min 73.50 76.17 28.67 23.33 100.37 100.57

30 min 76.50 75.00 26.67 20.33 100.35 100.43

45 min 70.17 70.67 27.17 19.83 100.32 100.12

60 min 71.50 65.67 24.67 18.33 100.37 100.02

Recovery 75.50 71.67 29.17 25.67 100.63 100.55

Table 5

Haematological parameters of animals at different times of anaesthesia (Mean) (n=6)

variable Pre-operatively Intra- operatively Post-operatively

 Group I Group II Group I Group II Group I Group II

Haemoglobin (g%) 11.18±0.72 8.93±1.07 9.45±0.55 8.21 ±1.06 10.11±0.41 8.86 ±1.07

Total Erythrocyte Count (6x10/l) 6.32±0.29 5.57±1.25 4.86±0.23 5.18±1.29 4.55±0.25 5.58±1.48
3Total Leucocyte count (x10 l) 12.16±1.02 9.8±1.26 10.66±0.84 7.76±1.09 10.53±0.90 8.90±1.22

Packed Cell Volume %) 34.71±2.83 29.07±3.49 28.55±1.64 27.56±3.73 26.35±1.66 28.77±3.80

Paired ‘t’ test within group I and II

  t stat for Hb t stat for TEC t stat for TLC t stat for PCV
* * * *Group I Pre-op and Intra-op 7.74 10.545 5.827 3.485

 NS * * *Pre-op and Post-op 2.155 12.778 5.598 4.398
* * * NSGroup II Pre-op and Intra-op 6.290 6.205 5.674 2.403

 NS NS * NSPre-op and Post-op 0.433 -0.041 5.553 0.328

Student ‘t’ test between group I and II
NS NS NS NS Intra-op 1.021 -0.248 2.094 0.248

 NS NS NS NS
Post-op 1.081 -0.684 1.067 -0.580

Table 6

Biochemical parameters of animals at different times of anaesthesia (Mean) (n=6)

Variable Pre-operatively Intra- operatively Post-operatively

 Group I Group II Group I Group II Group I Group II

SGPT (U/L) 24.64±3.72 26.76±3.97 22.01±3.35 26.53±3.84 23.00±3.20 25.60±4

SGOT (U/L) 178.81±18.33 190.45±17.24 163.75±16.49 190.46±16.68 177.00±19.84 190.00±17.21

BUN (mg/dl) 28.30±2.70 31.35±2.99 30.11±2.70 31.96±2.93 30.18±3.10 30.40±2.83

Creatinine (mg/dl) 1.64±0.11 1.61±0.11 1.82±0.14 1.50±0.12 1.91±0.14 1.53±0.13

Paired ‘t’ test within group I and II

  t stat for t stat for t stat for t stat for
  SGPT SGPT BUN Creatinine

  NS NSGroup I Pre-op and Intra-op 3.572* 4.429* -1.783 -2.906
 NS NS NS Pre-op and Post-op 1.640 0.597 -1.420 -4.340*

NS NS NS NSGroup II Pre-op and Intra-op 0.378 -0.005 -1.821 2.349
 NS NS NS NSPre-op and Post-op 1.510 0.292 1.512 1.643

Student ‘t’ test between group I and II
NS NS NS NS Intra-op -0.880 -1.139 -0.46 1.732

 NS NS NS NSPost-op -0.501 -0.498 -0.059 1.887
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less than 1% elimination through kidney (Buttar, 2014).

CONCLUSION

 It can be concluded that Butorphanol-Diazepam-

Ketamine combination can be used for total intravenous 

anaesthesia for surgical procedures less than 60 minutes in 

cattle without any side effects on hepatic or renal as well as 

cardiovascular system under field conditions where the 

monitoring facilities are meager. Further, maintenance of 

anaesthesia using inhalation provides very safe 

anaesthesia for longer durations followed by smooth and 

rapid recovery in short duration of procedure without any 

complication when compared with TIVA technique of 

anaesthesia using BDK combination. 
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Fig. 1 & 2. (1) Hypoechoic areas of pus inside uterus (yellow arrow) and 
increased endometrial thickness evident of cystic endometrial 
hyperplasia (orange arrow) before treatment with methylergometrine. 
(2) Clear uterus with no hypochoic appearance of pus (yellow arrow) 
and reduced thickness of endometrium (orange arrow) after treatment 
with methylergometrine

Fig. 1. Fetal monster showing cyclopia and arhinia
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maintained for approximately 7 days. One antibiotic 

injection Cefovecin sodium given by subcutaneous route 

provides up to 14 days of antibiotic therapy, which in many 

cases eliminates the need for owners to give their pets 

medications at home. It is aqueous, non-depot injection for 

rapid release and it provides sustained, uninterrupted 

therapeutic drug concentrations. It gives owners peace of 

mind that their pets are receiving the treatment they need 

without the stress of administering daily oral medications. 

Thus prompt and quick decision on the treatment aspect of 

total uterine prolapse renders good prognosis pertaining to 

the animal’s livability.
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prolapse occurs when the uterus turns inside out and passes 

through the cervix into the vagina (Deroy et al., 2015) but 

can occur without mucosal eversion (Bigliardi et al., 

2014). Complete uterine prolapse is reported in cats aged 

between 10 months to 6 years (Ucmak et al., 2018) and the 

incidence is less than 0.03% (Senna et al., 2015). It is 

mostly as a sequel of dystocia and increased straining and 

can occur instantly or up to 48 hours after delivery of the 

last kitten or after a prolonged queening or abortion 

(Jarolmasjed, 2017). The condition has been reported 

during the process of queening in a queen (Ucmak et al., 

2018) and in a non-pregnant queen (Valentine et al., 2015).

 In the present case, a two year old queen cat weighing 

2.8 kg was presented with a large pink mass protruding 

through the vulva after labour. She had delivered six 

kittens on the previous night and was brought the next day 

morning with a mild lacerated total uterine prolapse mass. 

On presentation, the cat was dehydrated and did not have 

milk secretion. On clinical examination, heart rate, pulse 

rate and respiratory rate were within normal limits. 

Obstetrical examination revealed complete total uterine 

prolapsed mass (Fig 1). The uterus did not have any fetus 

and it was observed that there was a rupture of the 

mesovarium, mesometrium and utero-vaginal connection 

around the cervix. Due to extensive damage of the uterus 

and the torn ligaments, manual reduction of the prolapsed 

uterus was not possible and an emergency ovariohyste-

rectomy was performed.

 The animal was administered with Inj. Xylazine @ 1 

mg/kg I/M and Inj. Ketamine @ 5 mg/kg BW I/M as the 

pre-anaesthetics and the anaesthesia was maintained with 

Inj. Ketamine @ 5 mg/kg BW and Inj. Diazepam @ 2 
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mg/kg BW @ 4:1 ratio intravenously. The prolapsed mass 

and surgical site was aseptically prepared and the apex of 

the uterine horns were lubricated with liquid paraffin. The 

mass was replaced through the vagina (Fig. 2). A 

coeliotomy (Fig. 3) was performed and the ovariohyster-

ectomy was done as per the standard procedure using PGA 

(2-0). Surgical incision was closed by lockstitch suturing 

of muscular layer followed by intra dermal closure using 

PGA (2-0). Post-operatively, the queen was administered a 

single dose of Inj. Cefovecin sodium @ 8 mg/kg BW S/C. 

Since the animal had reduced milk secretion, kittens were 

fed with milk replacers and the queen recovered 

uneventfully.

 In bitches, the severity of clinical signs and 

prognosis depend on the duration of the prolapse 

(Sathiamoorthy et al., 2011). Described methods of 

treatment include external hysterectomy, manual 

reduction through a laparotomy incision followed by 

ovariohysterectomy, reduction and repositioning of the 

prolapsed organ by abdominal palpation and use of an 

infusion (MacPhail, 2013). Uterine prolapse should be 

considered an emergency and treatment should be done 

immediately to prevent infection. Urethral catheterization 

should be done to prevent damage to the urethra during 

hysterectomy (Deroy et al., 2015). Prognosis improves if 

treatment is instituted rapidly and is excellent following 

ovariohysterectomy, if hemorrhage and shock are treated 

accordingly.

 The present case describes the reduction of the 

prolapsed mass carefully by repositioning it followed by 

performing ovariohysterectomy. Post operatively single 

dose Inj. Cefovecin sodium was administered as a single, 

one time subcutaneous injection at a dose of 3.6 mg/lb (8 

mg/kg) body weight and its therapeutic concentration are 
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ABSTRACT

 Moxifloxacin is a novel fourth generation fluoroquinolone that has been extensively used for the treatment of bacterial infections in human 
beings and now increasing demands and use in veterinary medicine due to broad-spectrum activity. The present study was conducted to observe the 
pharmacokinetics of moxifloxacin after single intravenous administration in cow calves to decide the therapeutic window. Blood samples were 
collected at different pre-determined time intervals and plasma from these blood samples were separated. The concentrations of moxifloxacin in 
these plasma samples were estimated by microbiological assay technique. Following single intravenous administration of moxifloxacin in healthy 

-1cow calves, the drug was rapidly absorbed from i.v. injection site. The peak plasma level (4.01 ± 0.10 µg.ml ) was attained at 45 min and the drug was 
-1detected in plasma upto 12 h. The absorption half-life (t ), AUC , Vd , t  and Cl  were 0.470 ± 0.017 h, 11.27 ± 0.200 µg.ml .h, 1.53 ± 0.021 1/2 ka 0- area 1/2 B

-1 -1 -1
L.kg , 2.38 ± 0.025 h and 0.444 ± 0.008 L.kg .h , respectively. The values of elimination half-life and AUC  were significantly lower and the values 0-

of volume of distribution, total body clearance and mean residence time were significantly higher after i.v. administration of moxifloxacin in healthy 
cow calves. The systemic bioavailability of moxifloxacin after i.v. injection was 88.14 ± 2.72 per cent.  The most suitable dosage regimen of 

-1moxifloxacin calculated on the basis of pharmacokinetic data was 7.82 followed by 7.06 mg.kg  b.wt. to be repeated at 8 h interval. The favourable 
pharmacokinetic behaviour viz. high values of volume of distribution, T/P ratio, elimination half-life, MRT and systemic bioavailability indicates 

-1that moxifloxacin at the dose of 5 mg.kg  b.wt. can be administered by i.v. route in cow calves.

PHARMACOKINETICS OF MOXIFLOXACIN AFTER SINGLE INTRAVENOUS 
ADMINISTRATION IN COW CALVES
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The experiments were conducted in the 5 healthy male cow 

calves (Gir breed, aged 6 month to 1 year) at an interval of 

20 days between two sets of experiments. Before repeating 

the drug in the same animals, the blood samples were 

collected to ensure that there were no traces of drug. The 

experimental schedule is shown in the Table 1.

Collection, processing and storage of samples: Ethical 
permission to conduct experiment was approved by 
university ethical committee (order no. 432/2013/vety/ 
mhow). All the experimental animals were kept in the 
department animal shed ensuring an ideal condition with 
ad lib water and food as per standard requirement of ration. 
Health status was checked to ensure normal physiology of 
the animals with a 3 days period of accommodation. 
Weight of each animal was recorded before administration 
of moxifloxacin. After administration of the drug, blood 
samples (5 ml) were collected from contralateral jugular 

 Moxifloxacin is a novel fourth generation 

fluoroquinolone that has been extensively used for the 

treatment of bacterial infections in human beings and now 

in increasing demands and use in veterinary medicine. 

This drug kills bacteria by inhibiting DNA synthesis. It has 

a broad spectrum of antibacterial activity against gram-

positive, gram-negative, anaerobic bacteria and atypical 

organisms such as Mycoplasma and Chlamydia spp. It also 

had good to moderate activity against Bacillus spp., 

Corynebacterium spp., Enterococcus faecalis and 

methicillin-resistant Staphylococci. It has significant 

activity against some non-fermentative gram-negative 

bacilli including Acinetobacter spp., Flavobacterium spp., 

Pseudomonas spp. and Stenotrophomonas maltophilia 

(Rolston et al., 2003). Moxifloxacin is useful for the 

treatment of respiratory tract infections, intra-abdominal 

infections, endocarditis, meningitis, cellulitis, anthrax and 

tuberculosis (Ball, 2000; Blondeau and Hansen, 2001 and 

Goudah and Hasabelnaby, 2010). In the present study, we 

have taken account to explore pharmacokinetics of 

moxifloxacin in cow calves following single intravenous 

administration to decide therapeutic window.

MATERIALS AND METHODS

 The study was conducted in the Department of 

Veterinary Pharmacology and Toxicology, College of 

Research Article
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Table 1

Experimental schedule to study the pharmacokinetics of 
moxifloxacin following single intravenous administration 

in healthy cow calves

Animal No. Drug Dose Route Study conducted
-1Cow calves: Moxifl- 5 mg.kg  iv Plasma levels,

C -C  oxacin   Pharmacokinetics 1 5

and Dosage regimen

Corresponding author: vetsirohi@rediffmail.com
trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

1 2

2215

Marinelli, L., Adamelli, S., Normando, S. and Bono, G. 
(2007). Quality of life of the pet dog: Influence of 
owner and dog’s characteristics. Appl. Anim. Behav. 
Sci. 108(1-
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SUMMARY

 A four year old Holstein Friesian cow in her second parity was presented with the history of vaginal mass and little vaginal bloody discharge 

from past ten days. Per vaginal examination confirmed the presence of small mass prolapsed through vulva. The growth was excised and sent for 

histopathological examination. Based on arrangement of collagen fibres and interlocking bundles of connective tissue fibres and cells, the growth 

was interpreted as collagenous leiomyoma and was surgically excised without any post-operative complication.

Keywords: Histopathology, Holstein Friesian cow, Leiomyoma, Vagina tumor
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Fig. 1 & 2. (1) Hypoechoic areas of pus inside uterus (yellow arrow) and 
increased endometrial thickness evident of cystic endometrial 
hyperplasia (orange arrow) before treatment with methylergometrine. 
(2) Clear uterus with no hypochoic appearance of pus (yellow arrow) 
and reduced thickness of endometrium (orange arrow) after treatment 
with methylergometrine

Fig. 1. Fetal monster showing cyclopia and arhinia
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maintained for approximately 7 days. One antibiotic 

injection Cefovecin sodium given by subcutaneous route 

provides up to 14 days of antibiotic therapy, which in many 

cases eliminates the need for owners to give their pets 

medications at home. It is aqueous, non-depot injection for 

rapid release and it provides sustained, uninterrupted 

therapeutic drug concentrations. It gives owners peace of 

mind that their pets are receiving the treatment they need 

without the stress of administering daily oral medications. 

Thus prompt and quick decision on the treatment aspect of 

total uterine prolapse renders good prognosis pertaining to 

the animal’s livability.
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Fig. 1. Lacerated total uterine prolapsed mass Fig. 2. Repositioned mass presented intra abdominally Fig. 3. Ovariohyterectomized total 
uterine mass
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 Total uterine prolapse is uncommon in cats. Uterine 

prolapse occurs when the uterus turns inside out and passes 

through the cervix into the vagina (Deroy et al., 2015) but 

can occur without mucosal eversion (Bigliardi et al., 

2014). Complete uterine prolapse is reported in cats aged 

between 10 months to 6 years (Ucmak et al., 2018) and the 

incidence is less than 0.03% (Senna et al., 2015). It is 

mostly as a sequel of dystocia and increased straining and 

can occur instantly or up to 48 hours after delivery of the 

last kitten or after a prolonged queening or abortion 

(Jarolmasjed, 2017). The condition has been reported 

during the process of queening in a queen (Ucmak et al., 

2018) and in a non-pregnant queen (Valentine et al., 2015).

 In the present case, a two year old queen cat weighing 

2.8 kg was presented with a large pink mass protruding 

through the vulva after labour. She had delivered six 

kittens on the previous night and was brought the next day 

morning with a mild lacerated total uterine prolapse mass. 

On presentation, the cat was dehydrated and did not have 

milk secretion. On clinical examination, heart rate, pulse 

rate and respiratory rate were within normal limits. 

Obstetrical examination revealed complete total uterine 

prolapsed mass (Fig 1). The uterus did not have any fetus 

and it was observed that there was a rupture of the 

mesovarium, mesometrium and utero-vaginal connection 

around the cervix. Due to extensive damage of the uterus 

and the torn ligaments, manual reduction of the prolapsed 

uterus was not possible and an emergency ovariohyste-

rectomy was performed.

 The animal was administered with Inj. Xylazine @ 1 

mg/kg I/M and Inj. Ketamine @ 5 mg/kg BW I/M as the 

pre-anaesthetics and the anaesthesia was maintained with 

Inj. Ketamine @ 5 mg/kg BW and Inj. Diazepam @ 2 
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SUMMARY

 The present paper describes the postpartum total uterine prolapse in a queen cat and its management by coeliotomy and single dose 

administration of injection Cefovecin sodium subcutaneously.
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mg/kg BW @ 4:1 ratio intravenously. The prolapsed mass 

and surgical site was aseptically prepared and the apex of 

the uterine horns were lubricated with liquid paraffin. The 

mass was replaced through the vagina (Fig. 2). A 

coeliotomy (Fig. 3) was performed and the ovariohyster-

ectomy was done as per the standard procedure using PGA 

(2-0). Surgical incision was closed by lockstitch suturing 

of muscular layer followed by intra dermal closure using 

PGA (2-0). Post-operatively, the queen was administered a 

single dose of Inj. Cefovecin sodium @ 8 mg/kg BW S/C. 

Since the animal had reduced milk secretion, kittens were 

fed with milk replacers and the queen recovered 

uneventfully.

 In bitches, the severity of clinical signs and 

prognosis depend on the duration of the prolapse 

(Sathiamoorthy et al., 2011). Described methods of 

treatment include external hysterectomy, manual 

reduction through a laparotomy incision followed by 

ovariohysterectomy, reduction and repositioning of the 

prolapsed organ by abdominal palpation and use of an 

infusion (MacPhail, 2013). Uterine prolapse should be 

considered an emergency and treatment should be done 

immediately to prevent infection. Urethral catheterization 

should be done to prevent damage to the urethra during 

hysterectomy (Deroy et al., 2015). Prognosis improves if 

treatment is instituted rapidly and is excellent following 

ovariohysterectomy, if hemorrhage and shock are treated 

accordingly.

 The present case describes the reduction of the 

prolapsed mass carefully by repositioning it followed by 

performing ovariohysterectomy. Post operatively single 

dose Inj. Cefovecin sodium was administered as a single, 

one time subcutaneous injection at a dose of 3.6 mg/lb (8 

mg/kg) body weight and its therapeutic concentration are 
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