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 The dog (Canis lupus familiaris) is the most popular 
domestic mammal kept as a pet in the family canidae and 
order carnivora. Dog is considered as a best companion to 
human beings. Dogs were most likely the first domesticated 
animals (Ramsingh et al., 2013). Canine breeding is a 
rapidly growing industry and there is influx of exotic 
breeds of dogs into India for breeding purpose (Singh et 
al., 2019).Understanding the incidence of reproductive 
disorders helps in development of therapeutic measures 
for the most prevalent reproductive disorders in canines. 
Therefore, the objectives of this study were to determine 
the incidence of reproductive disorders in canines and their 
relationship with age, breed and season.

 The present study was aimed to record the incidence 
of reproductive tract ailments in canines. The study was 
carried out in clinical cases presented to Veterinary 
Gynaecology unit of Department of Veterinary Clinical 
Complex, Dr. G.C. Negi College of Veterinary and Animal 
Sciences, CSK Himachal Pradesh Krishi Vishwavidyalaya 
(CSKHPKV), Palampur (32.6ºN, 76.3ºE, and altitude 
1290.8m) from July 2021- September 2022. The clinical 
cases were screened for various reproductive ailments 
based on history and clinical signs. A total of 283 cases 
suffering from various reproductive tract ailments were 
divided into different categories viz. physiological cases 
(estrus detection and pregnancy diagnosis), neoplastic 
(transmissible venereal tumor), infectious (pyometra, 
vaginitis and fetal resorption), hormonal (pseudopregnancy, 
vaginal hyperplasia and cystic ovarian disease), gestational 
(dystocia, sub-involution of placental sites) and 
miscellaneous (mismating and male infertility), respectively.  

Animals were categorized into three age groups viz. young 
(0-2 years), adult (2-5 years) and old (>5 years) (Ortega-
Pacheco et al., 2006). Breed-wise the animals were 
classified on the basis of body weight into three groups viz. 
small (<15 kg), medium (15-25 kg) and large (>25 kg) 
(Mila et al., 2015). On the basis of season of clinical case 
presentation, the cases were classified into three seasons 
viz. summer (March to June), monsoon (July to October) 
and winter (November to February).

 Amongst a total of 283 canine cases registered at 
Gynaecology Outpatient Department of VCC during the 
study period 57.60% of dogs suffered from reproductive 
tract ailments with highest incidence of dystocia (21.20%) 
followed by TVT (13.43%), pyometra (8.48%), mismating 
(4.24%), pseudopregnancy (3.53%), vaginal hyperplasia 
(2.47%), vaginitis (1.41%), fetal resorption (1.06%), sub-
involution of placental sites (0.71%) and cystic ovarian 
disease (0.35%). Apart from reproductive pathologies, the 
incidence of apparently healthy physiological cases (estrus 
detection, 18.37%; pregnancy diagnosis, 24.03%) 42.40% 
were also recorded. Higher incidence of pyometra 
(30.24%) among the various reproductive disorders 
observed in present study was comparable to earlier 
reports (Gupta et al., 2013). Pyometra was followed by 
venereal granuloma (23.38%), post-partum complications 
(10.48%) and dystocia (8.06%). While Gandotra et al. 
(1993) and Johnston et al. (2001) reported the highest 
incidence of venereal granuloma in bitches.

 Etiological incidence among the presented cases 
was highest from gestational disorders (Dystocia, Sub 
involution of placental sites; 22.26%) followed by 
neoplasia (13.43%), infectious diseases (Pyometra, Fetal 
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Table 1. Individual condition and age-, breed- and season- wise incidence of reproductive disorders

Condition Parameters  Sub-Category  Cumulative Chi square p-Value
      value

Gestational Age Young (0-2) Adult (2-5) Old (>5) 22.26 2.038 0.361

(DYS, HL, SIPS)  47.61 (30)  42.85 (27)  9.52 (6)

 Breed Small Medium Large  8.917 0.012

  28.57 (18)  14.28 (9)  57.14 (36)

 Season Summer Monsoon Winter  1.209 0.546

  36.50 (23)  31.74 (20)  1.74 (20)

Neoplastic Age Young (0-2) Adult (2-5) Old (>5) 13.43 11.851 0.003

[TVT]  31.05 (8)  63.15 (24)  15.78 (6)

 Breed Small Medium Large  33.033 0.000

  5.26 (2)  68.42 (26)  26.31 (10)

 Season Summer Monsoon Winter  10.481 0.005

  36.84 (14)  52.63 (20)  10.52 (4)

Infectious [PYO, Age Young (0-2) Adult (2-5) Old (>5) 10.95 28.668 0.000

VAG, FR]  12.0 (4)  41.93 (13)  45.16 (14)

 Breed Small Medium Large  3.035 0.219

  29.03 (9)  16.12 (5)  54.83 (17)

 Season Summer Monsoon Winter  7.679 0.022

  22.58 (7)  22.58 (7)  54.83 (17)

Hormonal [PP, Age Young (0-2) Adult (2-5) Old (>5) 6.36 5.628 0.060

COD, VH]  44.44 (8)  22.22 (4) 33.33 (6)

 Breed Small Medium Large  2.675 0.263

  11.11 (2)  33.33 (6)  55.55 (10)

 Season Summer Monsoon Winter  1.311 0.519

  22.22 (4)  33.33 (6)  44.44 (8)

Miscellaneous Age Young (0-2) Adult (2-5) Old (>5) 4.59 1.739 0.419

[MI, MM]  61.53 (8)  23.07 (3)  15.38 (2)

 Breed Small Medium Large  0.021 0.989

  23.07 (3)  30.76 (4)  46.15 (6)

 Season Summer Monsoon Winter  6.793 0.033

  61.53 (8)  30.76 (4)  7.69 (1)

Physiological Age Young (0-2) Adult (2-5) Old (>5) 42.20 17.568 0.000

[ED, PD]  58.33 (70)  34.16 (41)  7.5 (9)

 Breed Small Medium Large  1.445 0.485

  25 (30)  25.83 (31)  49.16 (59)

 Season Summer Monsoon Winter  1.997 0.369

  26.66 (32)  37.50 (45)  35.83 (43)

resorption, Vaginitis; 10.95%), hormonal (Pseudo- 
pregnancy, Vaginal hyperplasia, Cystic ovarian disease; 
6.36%), miscellaneous (Mismating, 4.49%) and 
physiological (Estrus detection, Mismating, Pregnancy 
diagnosis; 47%), respectively. Highest incidence was 
observed in large breed (48.57%) followed by medium 
(32.14%) and small breed dogs (19.29%), respectively in 
present study. Similar studies were reported by Gupta et al. 
(2013) recording highest incidence of reproductive 
disorders in Pomeranians compared to other breeds. While 
Ajala et al. (2011) reported highest incidence of 

reproductive disorders in Alsatian dogs (27.4%).

CONCLUSION

 Various types of reproductive cases presented in 
Veterinary Gynaecology Unit of VCC, COVAS were 
broadly categorised into physiological (42.40%) and 
reproductive disorders (57.60%). To conclude, the 
gestational disorders (22.26%) followed by neoplasia 
(13.43%) and infections (10.95%) cases among the disease 
affected group in the dogs. However, individually, the 
cases of dystocia (21.2%) were predominant followed by 
TVT (13.43%) and pyometra (8.48%) in the same set of 
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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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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 The dog (Canis lupus familiaris) is the most popular 
domestic mammal kept as a pet in the family canidae and 
order carnivora. Dog is considered as a best companion to 
human beings. Dogs were most likely the first domesticated 
animals (Ramsingh et al., 2013). Canine breeding is a 
rapidly growing industry and there is influx of exotic 
breeds of dogs into India for breeding purpose (Singh et 
al., 2019).Understanding the incidence of reproductive 
disorders helps in development of therapeutic measures 
for the most prevalent reproductive disorders in canines. 
Therefore, the objectives of this study were to determine 
the incidence of reproductive disorders in canines and their 
relationship with age, breed and season.

 The present study was aimed to record the incidence 
of reproductive tract ailments in canines. The study was 
carried out in clinical cases presented to Veterinary 
Gynaecology unit of Department of Veterinary Clinical 
Complex, Dr. G.C. Negi College of Veterinary and Animal 
Sciences, CSK Himachal Pradesh Krishi Vishwavidyalaya 
(CSKHPKV), Palampur (32.6ºN, 76.3ºE, and altitude 
1290.8m) from July 2021- September 2022. The clinical 
cases were screened for various reproductive ailments 
based on history and clinical signs. A total of 283 cases 
suffering from various reproductive tract ailments were 
divided into different categories viz. physiological cases 
(estrus detection and pregnancy diagnosis), neoplastic 
(transmissible venereal tumor), infectious (pyometra, 
vaginitis and fetal resorption), hormonal (pseudopregnancy, 
vaginal hyperplasia and cystic ovarian disease), gestational 
(dystocia, sub-involution of placental sites) and 
miscellaneous (mismating and male infertility), respectively.  

Animals were categorized into three age groups viz. young 
(0-2 years), adult (2-5 years) and old (>5 years) (Ortega-
Pacheco et al., 2006). Breed-wise the animals were 
classified on the basis of body weight into three groups viz. 
small (<15 kg), medium (15-25 kg) and large (>25 kg) 
(Mila et al., 2015). On the basis of season of clinical case 
presentation, the cases were classified into three seasons 
viz. summer (March to June), monsoon (July to October) 
and winter (November to February).

 Amongst a total of 283 canine cases registered at 
Gynaecology Outpatient Department of VCC during the 
study period 57.60% of dogs suffered from reproductive 
tract ailments with highest incidence of dystocia (21.20%) 
followed by TVT (13.43%), pyometra (8.48%), mismating 
(4.24%), pseudopregnancy (3.53%), vaginal hyperplasia 
(2.47%), vaginitis (1.41%), fetal resorption (1.06%), sub-
involution of placental sites (0.71%) and cystic ovarian 
disease (0.35%). Apart from reproductive pathologies, the 
incidence of apparently healthy physiological cases (estrus 
detection, 18.37%; pregnancy diagnosis, 24.03%) 42.40% 
were also recorded. Higher incidence of pyometra 
(30.24%) among the various reproductive disorders 
observed in present study was comparable to earlier 
reports (Gupta et al., 2013). Pyometra was followed by 
venereal granuloma (23.38%), post-partum complications 
(10.48%) and dystocia (8.06%). While Gandotra et al. 
(1993) and Johnston et al. (2001) reported the highest 
incidence of venereal granuloma in bitches.

 Etiological incidence among the presented cases 
was highest from gestational disorders (Dystocia, Sub 
involution of placental sites; 22.26%) followed by 
neoplasia (13.43%), infectious diseases (Pyometra, Fetal 

SUMMARY

 The present study was conducted to record the incidence of canine reproductive disorders in relation to age, breed and season. A total of 283 
cases suffering from various reproductive tract ailments were divided into different categories viz. physiological, neoplastic, infectious, hormonal, 
gestational and miscellaneous. Amongst the total presented clinical cases, 57.60% dogs suffered from reproductive tract ailments with highest 
incidence of dystocia (21.20%). Apart from reproductive pathologies, apparently healthy physiological cases (estrus detection, 18.37%; pregnancy 
diagnosis, 24.03%) emulating to 42.40% were also recorded. Etiologically highest incidence of gestational disorders (22.26%) was observed in 
present study among younger (1-2 years, 47.25%), large breed dogs (48.57%) during monsoon season (July-October, 36.40%).

Keywords: Dogs, Incidence, Reproductive disorders
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Table 1. Individual condition and age-, breed- and season- wise incidence of reproductive disorders

Condition Parameters  Sub-Category  Cumulative Chi square p-Value
      value

Gestational Age Young (0-2) Adult (2-5) Old (>5) 22.26 2.038 0.361

(DYS, HL, SIPS)  47.61 (30)  42.85 (27)  9.52 (6)

 Breed Small Medium Large  8.917 0.012

  28.57 (18)  14.28 (9)  57.14 (36)

 Season Summer Monsoon Winter  1.209 0.546

  36.50 (23)  31.74 (20)  1.74 (20)

Neoplastic Age Young (0-2) Adult (2-5) Old (>5) 13.43 11.851 0.003

[TVT]  31.05 (8)  63.15 (24)  15.78 (6)

 Breed Small Medium Large  33.033 0.000

  5.26 (2)  68.42 (26)  26.31 (10)

 Season Summer Monsoon Winter  10.481 0.005

  36.84 (14)  52.63 (20)  10.52 (4)

Infectious [PYO, Age Young (0-2) Adult (2-5) Old (>5) 10.95 28.668 0.000

VAG, FR]  12.0 (4)  41.93 (13)  45.16 (14)

 Breed Small Medium Large  3.035 0.219

  29.03 (9)  16.12 (5)  54.83 (17)

 Season Summer Monsoon Winter  7.679 0.022

  22.58 (7)  22.58 (7)  54.83 (17)

Hormonal [PP, Age Young (0-2) Adult (2-5) Old (>5) 6.36 5.628 0.060

COD, VH]  44.44 (8)  22.22 (4) 33.33 (6)

 Breed Small Medium Large  2.675 0.263

  11.11 (2)  33.33 (6)  55.55 (10)

 Season Summer Monsoon Winter  1.311 0.519

  22.22 (4)  33.33 (6)  44.44 (8)

Miscellaneous Age Young (0-2) Adult (2-5) Old (>5) 4.59 1.739 0.419

[MI, MM]  61.53 (8)  23.07 (3)  15.38 (2)

 Breed Small Medium Large  0.021 0.989

  23.07 (3)  30.76 (4)  46.15 (6)

 Season Summer Monsoon Winter  6.793 0.033

  61.53 (8)  30.76 (4)  7.69 (1)

Physiological Age Young (0-2) Adult (2-5) Old (>5) 42.20 17.568 0.000

[ED, PD]  58.33 (70)  34.16 (41)  7.5 (9)

 Breed Small Medium Large  1.445 0.485

  25 (30)  25.83 (31)  49.16 (59)

 Season Summer Monsoon Winter  1.997 0.369

  26.66 (32)  37.50 (45)  35.83 (43)

resorption, Vaginitis; 10.95%), hormonal (Pseudo- 
pregnancy, Vaginal hyperplasia, Cystic ovarian disease; 
6.36%), miscellaneous (Mismating, 4.49%) and 
physiological (Estrus detection, Mismating, Pregnancy 
diagnosis; 47%), respectively. Highest incidence was 
observed in large breed (48.57%) followed by medium 
(32.14%) and small breed dogs (19.29%), respectively in 
present study. Similar studies were reported by Gupta et al. 
(2013) recording highest incidence of reproductive 
disorders in Pomeranians compared to other breeds. While 
Ajala et al. (2011) reported highest incidence of 

reproductive disorders in Alsatian dogs (27.4%).

CONCLUSION

 Various types of reproductive cases presented in 
Veterinary Gynaecology Unit of VCC, COVAS were 
broadly categorised into physiological (42.40%) and 
reproductive disorders (57.60%). To conclude, the 
gestational disorders (22.26%) followed by neoplasia 
(13.43%) and infections (10.95%) cases among the disease 
affected group in the dogs. However, individually, the 
cases of dystocia (21.2%) were predominant followed by 
TVT (13.43%) and pyometra (8.48%) in the same set of 
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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

1 22

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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animals. Among the apparently healthy group, the cases of 
pregnancy diagnosis (24.03%) were the highest.
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Table 2. Cumulative age-, breed- and season- wise incidence 
of reproductive disorders

Factors Parameter No of cases  Percent (%)

Season Monsoon  103  36.40

 Summer  90  31.80

 Winter  90  31.80

Age Young (up to 2 years) 129 45.58

 Adult (2-5 years) 113 39.92

 Old (above 5) 41  14.48

Breed Small 27  19.29

 Medium 45  32.14

 Large 68  48.57

Fig. 1. Sun burst diagram depicting individual condition and age, breed 
and season wise incidence of reproductive disorders
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 Tracheal injuries are from bites, choke chain, 
gunshot injuries (Kellagher and White, 1987) and as a 
complication of endotracheal intubation (Kastner et al., 
2004; Roach and Krahwinkel, 2009) in dogs. Due to the 
proximity of vital structures, cervical bite wounds are 
associated with significant injury to them (Jordan et al., 
2013) and can lead to laryngeal paralysis, laryngeal 
avulsion, tracheal tear, oesophageal tear, and other 
conditions, which may be life-threatening (Picavet et al., 
2022). The purpose of this study was to report the etiology, 
clinical presentation, surgical findings and follow-up 
outcome of a dog treated for trachea rupture due to dog 
bite.

 A seven-year-old non-descript male dog, weighing 
15.3 kg was presented to Veterinary Clinical Complex, 
Veterinary College and Research Institute, Namakkal. 
Anamnesis revealed that the dog had progressive 
subcutaneous emphysema and dyspnoea following a dog 
bite before two days. The dog was mostly standing with 
abducted hind limbs and lowered neck with unsatisfactory 
food and water intake (Fig. 1).

 The dog had congested mucous membrane and 
rectal temperature of 39.3 ºC. The heart rate and respiratory 
rate were 100 and 60 per minute, respectively. On clinical 
examination, a puncture wound was noticed on ventral 
aspect of neck with escape of air from it. The crepitus was 
palpated all over the dorsal body (Fig. 2). Auscultation 
revealed respiratory stridor. The radiographic examination 
revealed a rupture in the cervical region of the trachea and 
free air in subcutaneous space (Fig. 3). Based on the 
clinical findings and radiographic evaluation the case was 
diagnosed as traumatic rupture of trachea and was opined 
for tracheal reconstruction.

 Prior to the surgical intervention, three stab 
incisions were given over the body in the subcutaneous 
space for the emergency exit of air. The dog was stabilized 
with intravenous administration of Ringer’s lactate 
solution, inj. Ceftriaxone Sodium @ 20 mg/kg body 
weight im. and inj. Tramadol @ 2 mg/kg b wt. im. The 
ventral aspect of neck was aseptically prepared for surgery.

 The dog was pre-anaesthetized with inj. Atropine 
sulphate @ 0.04 mg/kg subcutaneously followed by inj. 
Xylazine @ 1 mg/kg intramuscularly at a gap of 15 
minutes. Endotracheal tube was intubated (Fig. 4) after 
inducing with inj. Ketamine @ 5 mg/kg and inj. Diazepam 
@ 0.05 mg/kg intravenously. The anaesthesia was 
maintained by half the dose of ketamine and diazepam 
used for induction.

 The dog was placed in dorsal recumbency with the 
neck extended. The skin was incised on ventral aspect of 
neck on the wound area followed by subcutaneous tissue 
and muscles to expose ruptured trachea. Soft-tissue 
debridement was performed and then the ruptured tracheal 
rings were sutured together by simple interrupted suture 
pattern with synthetic absorbable suture material (1/0, 
Polyglycolic acid) (Fig. 5). The muscles, subcutaneous 
tissue, and skin were closed routinely. Postoperatively, the 
animal was treated with Inj. Ceftriaxone @ 20 mg/kg SID 
for 5 days, Inj. Tramadol @ 2 mg/kg SID for 2 days and the 
cutaneous wound was dressed with 5% povidone iodine 
solution until suture removal. The dog had completely 
recovered after 10 days of surgery without any recurrence 
(Fig. 6) or necrosis. Gradual reduction in generalized 
subcutaneous oedema was noticed by postoperative day 5. 
The case was further followed for 5 months and did not 
report any evidence of tracheal stenosis or collapse.

 Bite wounds are common injuries in dogs 

SUMMARY

 A seven-year-old, non-descript male dog was presented with progressive subcutaneous emphysema and dyspnoea following a dog bite. On 
clinical examination, punctured wound was noticed at the ventral aspect of neck with escape of air from it. Radiography revealed discontinuity in the 
tracheal ring. The condition was diagnosed as tracheal rupture and was subjected to surgical intervention. The ruptured trachea was successfully 
reconstructed after endotracheal intubation. The dog recovered uneventfully without any evidence of stenosis or collapse of trachea.

Keywords: Dog, Subcutaneous emphysema, Trachea rupture
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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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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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