
ABSTRACT

 Two-dimensional ultrasonographic examination of the udder and teats were performed in lactating and non-lactating Madras Red ewes (n=6 
each) using 7.5 to 12.5 MHz linear transducer in a transverse and longitudinal plane by the direct contact method. In both lactating and non-lactating 
animals, the mammary parenchyma was uniformly echogenic. However, in lactating animals, the parenchyma showed increased anechoic fields 
within it, due to the accumulation of milk and increased vascularity.  Right and left teats were examined by the water bath technique. In teat, three 
different layers were observed viz., anechogenic teat cistern, hyperechogenic teat skin, moderately echogenic middle layer and hyperechogenic inner 
teat mucosa. Furstenberg’s rosette region appeared as a round, homogenous hypoechoic or anechoic structure. Teat orifice was hyperechoic, a teat 
canal observed as a thin hyperechoic line between two thicker parallel hypoechoic bands. Though, there was no difference in the structural 
composition of mammary gland and teat between lactating and non-lactating animals, the clarity of structures were found to be more in lactating 
animals. Statistical analysis revealed no significant difference in Teat canal length (TCL), Teat canal width (TCW), Teat cistern diameter (TCD), Teat 
wall thickness (TWT) and Diameter at Furstenberg’s rosette (DFR) in both lactating and also non-lactating animals of Madras Red ewes.
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 In the field of medical imaging, ultrasonography 

plays a vital role and serves as a unique imaging modality 

to examine the soft tissue structures in the body (Yalavarthy, 

2005). As this technique involves non-invasiveness, is free 

from radiation hazards, it provides instant and dynamic 

visualization of the organs (Barbagianni et al., 2016). In 

ruminants, the ultrasonographic imaging technique is used 

in the diagnosis of various physiological and pathological 

conditions of the reproductive organs (Bradley et al., 

2001). Mammary ultrasonography is an efficient technique 

to evaluate the size and internal consistency which in turn 

reflects the health status of the mammary gland. The 

technique is helpful in the correlation of mammary 

structures with milk production (Adam et al., 2017).

 Knowledge of ultrasonographic anatomy of the 

mammary gland and teat in healthy adult sheep and goat is 

essential to understand the functional status and also to rule 

out pathological alterations occurring in mammary glands 

such as preclinical mastitis. Ultrasonographic examination 

of udder and teat has been studied in various sheep and 

goat breeds of the world.  

 Madras Red sheep is a medium-sized breed present 

in the northern regions of Tamil Nadu and also one of the 

native sheep breed of India recognized by the Indian 

Council of Agricultural Research. Considering the 

economic importance of this breed and due to scarcity of 

literature, the present study was conducted to establish a 

basic data about ultrasonographic details of mammary 

gland and teat in lactating and non-lactating animals, 

which are manually milked.

MATERIALS AND METHODS

 The present study was conducted in Madras Red 

ewes (n=6 each) at the Post Graduate Research Institute in 

Animal Sciences unit of Tamil Nadu Veterinary and 

Animal Sciences University, Kattupakkam, Chengalpet. 

The ultrasonographic variables were taken in two different 

groups, lactating and non-lactating. The study was 

conducted in early morning in manually milked ewes.

 The animals were placed over a table on a non-

slippery surface, restrained and placed in standing position 

with their legs perpendicular to the long axis of the body. 

B-Mode ultrasonography of udder was carried out in 

longitudinal and transverse planes using DS50 plus 

Sonoray machine. 7.5 to 12.5 MHz Linear transducer was 

used. Ultrasonographic examination of the udder was 

performed after applying the contact gel directly to the 

external skin surface (direct gel contact method). The 

transducer was placed both vertically and horizontally 

over the skin.

 Ultrasonographic examination of the teat was done 

by filling the warm water inside the plastic cup followed by 

immersion of teats into the cup. Contact gel was applied to 

the external surface of the cup. Then the probe was placed 

over the cup surface (Cartee et al., 1986). The ultrasound 

measurements such as teat canal length (TCL), teat canal 

width (TCW), teat cistern diameter (TCD), teat wall 

thickness (TWT) and diameter at Furstenberg’s rosette 

(DFR) were made on both right and left side teats. 
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Supramammary lymph node was examined at the base of 

udder at the caudal aspect of udder halves (Couture and 

Mulon, 2005). Data obtained from micrometry were 
®subjected to statistical analysis by SPSS  26.0 for 

Windows.�
RESULTS AND DISCUSSION

 In the present study, B-mode ultrasonography of the 

mammary gland in ewes and she-goats revealed the different 

anatomical structures of the mammary parenchyma. However, 

the clarity of visualization was found to be more in lactating 

animals than non-lactating animals. In lactating ewes, 

mammary gland parenchyma was observed as a homogenous 

and uniformly echogenic structure (Fig. 1). Gland cistern 

appeared as anechoic structure (Fig. 2). Distribution of 

anechoic zones within the parenchyma helped to visualize 

the blood vessels, alveoli and lactiferous ducts. The results 

were in accordance with the findings of Diaz et al. (2013) 

and Fasulkov et al. (2010) in ewes and she-goats. In non-

lactating groups, the echogenic pattern was similar to lactating 

groups. However, the amount and distribution of anechoic 

pattern indicated the blood vessels and lactiferous ducts 

were found to be less and hence, poorly visualized in the 

non-lactating group. This is in total agreement with the 

findings of Fasulkov et al. (2014) in cows.

 For visualization of different anatomical structures 

in the teat, both water bath technique and direct gel method 

was adopted. Ultrasound image of the teat wall in both 

lactating and non-lactating ewes appeared as a tri-laminar 

structure. The outermost layer (teat skin) was seen as a 

mild hyperechoic line, the middle layer (fibromusculo-

vascular layer) was found to be homogenous and thick 

with moderate echogenicity (hypoechoic layer). The 
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Table 1

Mean ± SE (mm) of various ultrasonographic parameters 
in the mammary gland of Madras Red ewes

Parameters� Lactating� Non-lactating� t value
 (N=6) (N=6)

NSR-TCL� 4.75 ± 0.56� 6.04 ± 0.98� 1.14
NSR-TCW� 1.22 ± 0.07� 0.99 ± 0.10� 1.78
NSR-DFR� 1.25 ± 0.10� 1.46 ± 0.26� 0.76
NSR-TCD� 3.53 ± 0.44� 3.76 ± 0.63� 0.29
NSR-TWT� 4.10 ± 0.26� 4.71 ± 0.33� 1.44
NSL-TCL� 4.53 ± 0.62� 5.76 ± 0.93� 1.10
NSL-TCW� 1.30 ± 0.07� 1.19 ± 0.18� 0.53
NSL-DFR� 1.13 ± 0.26� 1.49 ± 0.25� 1.31
NSL-TCD� 3.62 ± 0.62� 3.72 ± 0.64� 0.11
NSL-TWT� 4.19 ± 0.35� 4.40 ± 0.23� 0.49

NS - No significant difference between lactating and non-lactating 
groups (P<0.05)

Fig. 1.  Two-dimensional ultrasonographic image of the mammary 
gland of adult non-lactating Madras Red ewe showing alveoli 
(arrow) and parenchyma (P)

Fig. 2.  Two-dimensional ultrasonographic images of gland cistern of 
lactating adult ewe showing anechoic gland cistern (GC)

Fig. 3.  Two-dimensional ultrasonographic images of adult lactating 
she-goat showing the Teat canal length(TCL),  Teat canal width 
(TC), Diameter of Furstenberg's rosette (FR), Teat Cistern 
Diameter (TCD) and Teat wall thickness (TWT).
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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
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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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ABSTRACT

 Two-dimensional ultrasonographic examination of the udder and teats were performed in lactating and non-lactating Madras Red ewes (n=6 
each) using 7.5 to 12.5 MHz linear transducer in a transverse and longitudinal plane by the direct contact method. In both lactating and non-lactating 
animals, the mammary parenchyma was uniformly echogenic. However, in lactating animals, the parenchyma showed increased anechoic fields 
within it, due to the accumulation of milk and increased vascularity.  Right and left teats were examined by the water bath technique. In teat, three 
different layers were observed viz., anechogenic teat cistern, hyperechogenic teat skin, moderately echogenic middle layer and hyperechogenic inner 
teat mucosa. Furstenberg’s rosette region appeared as a round, homogenous hypoechoic or anechoic structure. Teat orifice was hyperechoic, a teat 
canal observed as a thin hyperechoic line between two thicker parallel hypoechoic bands. Though, there was no difference in the structural 
composition of mammary gland and teat between lactating and non-lactating animals, the clarity of structures were found to be more in lactating 
animals. Statistical analysis revealed no significant difference in Teat canal length (TCL), Teat canal width (TCW), Teat cistern diameter (TCD), Teat 
wall thickness (TWT) and Diameter at Furstenberg’s rosette (DFR) in both lactating and also non-lactating animals of Madras Red ewes.

Keywords: Madras Red ewe, Teat, Udder, Ultrasonography
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 In the field of medical imaging, ultrasonography 

plays a vital role and serves as a unique imaging modality 

to examine the soft tissue structures in the body (Yalavarthy, 

2005). As this technique involves non-invasiveness, is free 

from radiation hazards, it provides instant and dynamic 

visualization of the organs (Barbagianni et al., 2016). In 

ruminants, the ultrasonographic imaging technique is used 

in the diagnosis of various physiological and pathological 

conditions of the reproductive organs (Bradley et al., 

2001). Mammary ultrasonography is an efficient technique 

to evaluate the size and internal consistency which in turn 

reflects the health status of the mammary gland. The 

technique is helpful in the correlation of mammary 

structures with milk production (Adam et al., 2017).

 Knowledge of ultrasonographic anatomy of the 

mammary gland and teat in healthy adult sheep and goat is 

essential to understand the functional status and also to rule 

out pathological alterations occurring in mammary glands 

such as preclinical mastitis. Ultrasonographic examination 

of udder and teat has been studied in various sheep and 

goat breeds of the world.  

 Madras Red sheep is a medium-sized breed present 

in the northern regions of Tamil Nadu and also one of the 

native sheep breed of India recognized by the Indian 

Council of Agricultural Research. Considering the 

economic importance of this breed and due to scarcity of 

literature, the present study was conducted to establish a 

basic data about ultrasonographic details of mammary 

gland and teat in lactating and non-lactating animals, 

which are manually milked.

MATERIALS AND METHODS

 The present study was conducted in Madras Red 

ewes (n=6 each) at the Post Graduate Research Institute in 

Animal Sciences unit of Tamil Nadu Veterinary and 

Animal Sciences University, Kattupakkam, Chengalpet. 

The ultrasonographic variables were taken in two different 

groups, lactating and non-lactating. The study was 

conducted in early morning in manually milked ewes.

 The animals were placed over a table on a non-

slippery surface, restrained and placed in standing position 

with their legs perpendicular to the long axis of the body. 

B-Mode ultrasonography of udder was carried out in 

longitudinal and transverse planes using DS50 plus 

Sonoray machine. 7.5 to 12.5 MHz Linear transducer was 

used. Ultrasonographic examination of the udder was 

performed after applying the contact gel directly to the 

external skin surface (direct gel contact method). The 

transducer was placed both vertically and horizontally 

over the skin.

 Ultrasonographic examination of the teat was done 

by filling the warm water inside the plastic cup followed by 

immersion of teats into the cup. Contact gel was applied to 

the external surface of the cup. Then the probe was placed 

over the cup surface (Cartee et al., 1986). The ultrasound 

measurements such as teat canal length (TCL), teat canal 

width (TCW), teat cistern diameter (TCD), teat wall 

thickness (TWT) and diameter at Furstenberg’s rosette 

(DFR) were made on both right and left side teats. 
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Supramammary lymph node was examined at the base of 

udder at the caudal aspect of udder halves (Couture and 

Mulon, 2005). Data obtained from micrometry were 
®subjected to statistical analysis by SPSS  26.0 for 

Windows.�
RESULTS AND DISCUSSION

 In the present study, B-mode ultrasonography of the 

mammary gland in ewes and she-goats revealed the different 

anatomical structures of the mammary parenchyma. However, 

the clarity of visualization was found to be more in lactating 

animals than non-lactating animals. In lactating ewes, 

mammary gland parenchyma was observed as a homogenous 

and uniformly echogenic structure (Fig. 1). Gland cistern 

appeared as anechoic structure (Fig. 2). Distribution of 

anechoic zones within the parenchyma helped to visualize 

the blood vessels, alveoli and lactiferous ducts. The results 

were in accordance with the findings of Diaz et al. (2013) 

and Fasulkov et al. (2010) in ewes and she-goats. In non-

lactating groups, the echogenic pattern was similar to lactating 

groups. However, the amount and distribution of anechoic 

pattern indicated the blood vessels and lactiferous ducts 

were found to be less and hence, poorly visualized in the 

non-lactating group. This is in total agreement with the 

findings of Fasulkov et al. (2014) in cows.

 For visualization of different anatomical structures 

in the teat, both water bath technique and direct gel method 

was adopted. Ultrasound image of the teat wall in both 

lactating and non-lactating ewes appeared as a tri-laminar 

structure. The outermost layer (teat skin) was seen as a 

mild hyperechoic line, the middle layer (fibromusculo-

vascular layer) was found to be homogenous and thick 

with moderate echogenicity (hypoechoic layer). The 
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Table 1

Mean ± SE (mm) of various ultrasonographic parameters 
in the mammary gland of Madras Red ewes

Parameters� Lactating� Non-lactating� t value
 (N=6) (N=6)

NSR-TCL� 4.75 ± 0.56� 6.04 ± 0.98� 1.14
NSR-TCW� 1.22 ± 0.07� 0.99 ± 0.10� 1.78
NSR-DFR� 1.25 ± 0.10� 1.46 ± 0.26� 0.76
NSR-TCD� 3.53 ± 0.44� 3.76 ± 0.63� 0.29
NSR-TWT� 4.10 ± 0.26� 4.71 ± 0.33� 1.44
NSL-TCL� 4.53 ± 0.62� 5.76 ± 0.93� 1.10
NSL-TCW� 1.30 ± 0.07� 1.19 ± 0.18� 0.53
NSL-DFR� 1.13 ± 0.26� 1.49 ± 0.25� 1.31
NSL-TCD� 3.62 ± 0.62� 3.72 ± 0.64� 0.11
NSL-TWT� 4.19 ± 0.35� 4.40 ± 0.23� 0.49

NS - No significant difference between lactating and non-lactating 
groups (P<0.05)

Fig. 1.  Two-dimensional ultrasonographic image of the mammary 
gland of adult non-lactating Madras Red ewe showing alveoli 
(arrow) and parenchyma (P)

Fig. 2.  Two-dimensional ultrasonographic images of gland cistern of 
lactating adult ewe showing anechoic gland cistern (GC)

Fig. 3.  Two-dimensional ultrasonographic images of adult lactating 
she-goat showing the Teat canal length(TCL),  Teat canal width 
(TC), Diameter of Furstenberg's rosette (FR), Teat Cistern 
Diameter (TCD) and Teat wall thickness (TWT).
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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
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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

VAGINAL LEIOMYOMA IN A HOLSTEIN FRIESIAN COW: A CASE REPORT 
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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
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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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innermost layer, teat mucosa was identified as a 

hyperechoic layer (Fig. 3). A similar observation was made 

in ewes by Franz et al. (2009), in Murciano-Granadina 

goats by Franz et al. (2003) and local Bulgarian goats by 

Franz et al. (2001). Whereas, five differentiated layers in 

the teat wall of cows was observed by Ragab et al. (2017). 

They were skin, hyperechoic musculature, connective 

tissue, submucosa and mucosa. This might be due to 

differences in echogenicity. Teat cistern appeared as 

anechoic structure. The transition area of the teat cistern 

into a narrow teat canal was designated as Furstenberg’s 

rosette. On ultrasonography, it was observed as a round, 

homogenous hypoechoic or anechoic structure. This is in 

agreement with the findings of Rambabu et al. (2009) in 

buffaloes. However, this region was observed as a 

hyperechoic structure in cows. Teat canal observed as the 

thin hyperechoic line between two thicker parallel 

hypoechoic bands. These results are in concurrence with 

the findings of Franz et al. (2009) in ewes. Teat orifice was 

observed as a hyperechoic structure. The finding was 

supported by earlier findings in cows by Ragab et al. 

(2017) and Sendag and Dinc (1999). However, teat orifice 

appeared as an anechoic structure in cows as reported by 

Rovai et al. (2004).

 The mean ± SE of various ultrasonographic parameters 

of both right and left teat in lactating and non-lactating Madras 

Red ewes are presented in Table 1. No significant difference 

was observed in R-TCL and L-TCL of both groups in ewes. 

Teat canal width, Furstenberg’s rosette diameter, teat 

cistern diameter and the teat wall thickness of the right and 

left teats did not differ significantly between lactating and 

non-lactating ewes. In the present study, an ultrasound 

image of supramammary lymph nodes showed echogenic 

capsule, hypoechoic cortex and hyperechoic inner 

medullary area in both ewes. These findings are supported 

by earlier findings in supramammary lymph node of cows 

by Szenziova and Strapak (2012).
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ABSTRACT

 Present study was conducted to rule out the antibiotic sensitivity pattern of different bacterial flora cultured from cervico-vaginal mucus 
samples which were collected from buffaloes suffering with endometritis. Overall, 61 cervico-vaginal discharges were collected from buffaloes 
suffering with endometritis out of which 13 samples were free from bacterial growth whereas 48 samples exhibited bacterial growth in nutrient broth. 
The in vitro antibiotic sensitivity test for each turbid sample was done by disc diffusion method and was spread on Mueller-Hinton agar (MHA) along 
with 14 different antibiotic discs. Antibiotic discs used were ciprofloxacin (Cip), enrofloxacin (Ex), levofloxacin (LE), ofloxacin (Of), gentamicin 
(Gen), amoxicillin (AMX), penicillin (P), ceftriaxone (CTR), cephalexin (CN),ampicillin (AMP), oxytetracycline (O), streptomycin (S), cloxacillin 
(COX) and metronidazole (MT). The highest sensitivity was recorded for enrofloxacin followed by ciprofloxacin, levofloxacin and ofloxacin 
whereas, the highest resistance was recorded for metronidazole followed by penicillin, cloxacillin and amoxycillin.

Keywords: Antibiotics, Buffaloes, Cervico-vaginal discharge, Repeat breeder, Resistance, Sensitivity
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 Buffaloes are one of the major milk producers after 

cattle in Himachal Pradesh and are producing 380.5 

thousands tons of milk every year in spite of their small 

population of 6.46 lakhs in the state (Twnteeth livestock census 

2019). The milk production in buffaloes is mainly influenced 

by reproductive status and various disease conditions which 

alter the uterine involution process after calving. Various 

infectious diseases which affect uterus are clinical 

endometritis, subclinical endometritis, puerperal metritis and 

clinical metritis (Sheldon et al., 2006). The microorganisms 

enter the vagina during the parturition and mating process. 

Manipulation of the calf during the calving process results in 

entrance of microorganisms in uterus (Peters and Ball, 2004).

 The infections caused by these microbes affect high 

yielder and are associated with decreased conception rate, 

increased inter-calving interval, increased culling rate and 

more economical losses and require prompt diagnosis and 

treatment (Giuliodori et al., 2013). In buffaloes, the world 

wide incidence of clinical endometritis has been reported 

to vary from 8.0-47.90 per cent (Saxena et al., 2006; Singh 

et al., 2008). In Himachal Pradesh, an incidence of 30.1 

and 12.67 per cent has been reported in cattle and buffaloes, 

respectively (Bala, 2017).

 Endometritis causes huge economic loss to the dairy 

farmers and is being caused by different causative agents, 

so proper diagnosis and identification of these organisms is 

required (Kumar et al., 2018). The available diagnostic 

methods are rectal palpation, isolation of causative agents 

in samples, visual inspection of cervical vaginal discharge, 

ultrasonography, endometrial cytology and biopsy of 

affected endometrium (Sheldon et al., 2006; Dolezel et al., 

2008). In veterinary field, numerous antibiotics are used to 

treat such infections. The improper extensive use of these 

antibiotics for the treatment of infections can cause 

emergence of drug resistance to bacterial strains, so it is 

mandatory to check their efficiency time to time (Barman 

et al., 2013; Kumar et al., 2018). The sensitivity test of 

bacterial culture of cervico-vaginal discharge is one of the 

common and best methods to evaluate the efficacy of these 

agents to reduce the wastage of antibiotics and to prevent extra 

money incurred by farmers for treatment of affected animals.

MATERIALS AND METHODS

 Overall, 61 cervico-vaginal discharges were 

collected in sterilized vials to check the sensitivity of 

different antibiotics under field conditions. The in vitro 

antibiotic sensitivity test for each sample was done by disc 

diffusion method described by Kirby et al. (1965). 

Initially, the cervico-vaginal mucus (CVM) was cultured 

in nutrient broth by keeping the sample in the incubator 

overnight at 37 °C. The nutrient broth containing samples 

which turned turbid were considered positive for infection. 

Out of 61, 48 (78.69%) samples were found positive for 

infection whereas 13 (21.31%) samples were found 

negative. The cultured broth was tested for turbidity and 

was spread plated in Mueller-Hinton (Hi Media, India) 

agar plates along with 14 different antibiotic discs (Hi 

Media, India) of known concentrations. Antibiotic discs 

ciprofloxacin (Cip), enrofloxacin (Ex), levofloxacin (LE), 

ofloxacin (Of), gentamicin (Gen), amoxicillin (AMX), 

penicillin (P), ceftriaxone (CTR), cephalexin (CN), 

ampicillin (AMP), oxytetracycline (O), streptomycin (S), 
*Corresponding author: pk9919@gmail.com
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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.

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