
SUMMARY

 A six-month old female cat was presented for primary complaint of not bearing weight on left forelimb due to injury with a wooden stick one 
day back. Radiograph of the limb revealed complete transverse diaphyseal fracture of distal third humerus. The fracture was repaired under general 
anesthesia using titanium elastic nail with a small stab incision on skin at the cranio-lateral surface distal to proximal metaphysisof the humerus and 
guiding the nail through the fracture site up to the distal metaphysis by keeping the fractured ends in alignment from outside manually. The animal 

rd th thshowed uneventful recovery with partial weight bearing on 3  post-operative day and complete weight bearing on 15  post-operative day. On 60  
post-operative day, radiograph of the humerus (orthogonal views) showed complete bridging of both the cortices along with complete remodeling of 
the bone.
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 Humerus fractures are uncommon in comparison to 
other long bone fractures in cats. The reported incidence of 
humeral fractures in cats is 5% to 13% with most occurring 
in the middle and distal thirds of the bone generally from 
trauma (e.g., automobile accidents or falls from a height) 
(Hill, 1977; Phillips, 1979; Abo-Soliman et al., 2020). 
Internal fixation results in an early return to function and is 
recommended because of the unstable nature of most 
humeral fractures and the limitations of external 
coaptation (Cohen et al., 2012).

 A six-month old female cat was presented to the 
Veterinary Clinical Complex of LUVAS, Hisar, with a 
primary complaint of not bearing weight on left forelimb 
due to injury by hitting with a wooden stick one day back. 
The animal was active, alert weighing 600 gm with normal 
appetite, defecation and urination. Clinical examination 
revealed mild soft tissue swelling and pain in left humeral 
region along with prominent crepitation on palpation of 
the bone, without any laceration or open wound. 
Radiograph of the left forelimb shown reducible complete 
transverse diaphyseal fracture of distal third of humerus 
with isthmus diameter of 3.09 mm (Fig.1).

 It was decided to repair the fracture under general 
anesthesia with minimal invasive procedure by insertion 
of single titanium elastic nail without disturbing the 
metaphysis as it was a growing cat. Anaesthesia was 
induced with propofol @ 6 mg/kg b. wt. IV after giving 
butorphanol @ 0.1 mg/kg IV and then was maintained with 
isoflurane. A single stab incision was given on skin and 
muscles at the cranio-lateral surface of proximal region of 
the humerus below metaphysis, and then a hole was 
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created in the cortex of the bone with the help of bone awl 
for the nail insertion. A piece of 2 mm (diameter) nail was 
inserted with the help of cannulated T-handle Jacob's 
chuck and key into the marrow cavity of proximal 
fractured fragment of the bone and then guided as sliding 
over opposite cortex. The fractured fragments were 
aligned to normal anatomy manually by external 
manipulation and the nail was passed through the fracture 
site into the distal fragment of the bone by gentle pushing 
as like intramedullary pinning till it reached distal 
metaphysis showing resistance. The remaining extra 
length of the nail was cut with 0.5-1.0 cm length of nail 
remaining outside but along the bone at the nail insertion 
site (Fig. 2).  A single simple interrupted skin suture was 
applied with non-absorbable suture material at the nail 
insertion site.

 Post-operative treatment included syrup Cefpodoxime 
(100 mg/5 ml) 0.3 ml orally sid for 5 days and syrup 
meloxicam (1.5 mg/ml) 0.05 ml orally sid for 3 days. 
Owner was advised to dress the surgical wound 
antiseptically with 5% povidone iodine solution daily till 

thremoval the skin suture on day 10  postoperatively.
rd The animal showed partial weight bearing on 3  
thpost-operative day and complete weight bearing on 15  

post-operative day with some limping after few steps. The 
animal was presented for re-examination and the nail 

thremoval on 60  post-operative day. The animal was in 
good condition with normal appetite, defection and 
urination. On clinical examination, there was no pain or 
swelling at the nail insertion site as well as at the fracture 
site, no stiffness or crepitation in proximal and distal joints 
and the animal was completely bearing weight on the limb 

Fig 1. Pre-operative radiograph of the left 
humerus (medio-lateral view)

thFig. 4. Radiograph on 60  post-operative day 
(anterio-posterior view)

thFig. 3. Radiograph on 60  post-operative day 
(medio-lateral view)

Fig. 6. Radiograph immediate after removal of 
the nail (anterio-posterior view)
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without any sign of lameness while walking. Radiograph 
of the humerus (orthogonal views) had shown complete 
bridging of both the cortices along with medullary canal, 
there was neither prominent periosteal nor endosteal callus 
present (complete remodeling of the bone) (Fig. 3 & 4). 
The nail was removed aseptically under general anesthesia 
by giving a small stab skin incision at the nail insertion site 
followed by exposing the nail by blunt dissection and then 
the nail was pulled out with the help of extraction pliers 
(Fig. 5 & 6). A single skin suture was applied at the nail 
extraction site followed by antiseptic dressing of the site 
with 0.2% povidone iodine solution. The recovery was 
uneventful.

 Closed reduction will not be possible in fractures 
that are not immediately treated (more than 24–48 hours 
after trauma), because of muscular contraction and 
adhesions from callus formation (Kim et al., 2012). 
Titanium elastic nail (TEN) is common method of 
treatment of long bone fractures in pediatric patients (6-14 
yrs.) where preservation of growth plate is important 
(Mazda et al., 1997; Flynn et al., 2001; Hunter, 2005). 
Placement of pins in a minimally invasive fashion of 
elastic titanium nails through small stab incisions may 
offer significant advantages when compared with 
traditional open pinning with stainless steel pins, such as 

Fig. 2. Immediate post-operative radiograph 
(medio-lateral view)

Fig. 5. Radiograph immediate after removal of 
the nail (medio-lateral view)

less postoperative pain, accelerated healing, and less 
iatrogenic trauma to important structures such as the 
physis and joint capsule (Kim et al., 2012).

REFERENCES

Abo-Soliman, A.A.M., Ahmed, A.E. and Farghali, H.A.M.A. (2020). 
Incidence of appendicular bone fracture in dogs and cats: 
retrospective study at veterinary hospital of Cairo university and 
some private clinics in Egypt. World's Vet. J. 10(3): 638-652.

Cohen, L., Israeli, I., Levi, S., Benzioni, H. and Milgram, J. (2012). 
Normograde and retrograde pinning of the distal fragment in 
feline humeral fractures. Vet. Surg. 41(5): 604–610.

Flynn, J.M., Hresko, T., Reynolds, R.A., Blasier, R.D., Davidson, R. 
and Kasser, J. (2001). Titanium elastic nails for pediatric femur 
fractures: a multicentre study of early results with analysis of 
complications. J. Pediatr. Orthop. 21(1): 4–8.

Hill, F.W. (1977). A survey of bone fractures in the cat. J. Small Anim. 
Pract. 18(7): 457–463.

Hunter, J.B. (2005). Femoral shaft fractures in children. Injury. 36(1): 
86–93.

Kim, S.E., Hudson, C.C. and Pozzi, A. (2012). Percutaneous pinning for 
fracture repair in dogs and cats. Vet. Clin. North Am. Small Anim. 
Pract. 42(5): 963–974.

Mazda, K., Khairouni, A., Penneçot, G.F. and Bensahel, H. (1997). 
Closed flexible intramedullary nailing of the femoral shaft 
fractures in children. J. Pediatr. Orthop. 6(3): 198–202.

Phillips, I.R. (1979). A survey of bone fractures in the dog and cat. J. 
Small Anim. Pract. 20: 661-674.

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
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)



SUMMARY

 A six-month old female cat was presented for primary complaint of not bearing weight on left forelimb due to injury with a wooden stick one 
day back. Radiograph of the limb revealed complete transverse diaphyseal fracture of distal third humerus. The fracture was repaired under general 
anesthesia using titanium elastic nail with a small stab incision on skin at the cranio-lateral surface distal to proximal metaphysisof the humerus and 
guiding the nail through the fracture site up to the distal metaphysis by keeping the fractured ends in alignment from outside manually. The animal 

rd th thshowed uneventful recovery with partial weight bearing on 3  post-operative day and complete weight bearing on 15  post-operative day. On 60  
post-operative day, radiograph of the humerus (orthogonal views) showed complete bridging of both the cortices along with complete remodeling of 
the bone.
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 Humerus fractures are uncommon in comparison to 
other long bone fractures in cats. The reported incidence of 
humeral fractures in cats is 5% to 13% with most occurring 
in the middle and distal thirds of the bone generally from 
trauma (e.g., automobile accidents or falls from a height) 
(Hill, 1977; Phillips, 1979; Abo-Soliman et al., 2020). 
Internal fixation results in an early return to function and is 
recommended because of the unstable nature of most 
humeral fractures and the limitations of external 
coaptation (Cohen et al., 2012).

 A six-month old female cat was presented to the 
Veterinary Clinical Complex of LUVAS, Hisar, with a 
primary complaint of not bearing weight on left forelimb 
due to injury by hitting with a wooden stick one day back. 
The animal was active, alert weighing 600 gm with normal 
appetite, defecation and urination. Clinical examination 
revealed mild soft tissue swelling and pain in left humeral 
region along with prominent crepitation on palpation of 
the bone, without any laceration or open wound. 
Radiograph of the left forelimb shown reducible complete 
transverse diaphyseal fracture of distal third of humerus 
with isthmus diameter of 3.09 mm (Fig.1).

 It was decided to repair the fracture under general 
anesthesia with minimal invasive procedure by insertion 
of single titanium elastic nail without disturbing the 
metaphysis as it was a growing cat. Anaesthesia was 
induced with propofol @ 6 mg/kg b. wt. IV after giving 
butorphanol @ 0.1 mg/kg IV and then was maintained with 
isoflurane. A single stab incision was given on skin and 
muscles at the cranio-lateral surface of proximal region of 
the humerus below metaphysis, and then a hole was 
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created in the cortex of the bone with the help of bone awl 
for the nail insertion. A piece of 2 mm (diameter) nail was 
inserted with the help of cannulated T-handle Jacob's 
chuck and key into the marrow cavity of proximal 
fractured fragment of the bone and then guided as sliding 
over opposite cortex. The fractured fragments were 
aligned to normal anatomy manually by external 
manipulation and the nail was passed through the fracture 
site into the distal fragment of the bone by gentle pushing 
as like intramedullary pinning till it reached distal 
metaphysis showing resistance. The remaining extra 
length of the nail was cut with 0.5-1.0 cm length of nail 
remaining outside but along the bone at the nail insertion 
site (Fig. 2).  A single simple interrupted skin suture was 
applied with non-absorbable suture material at the nail 
insertion site.

 Post-operative treatment included syrup Cefpodoxime 
(100 mg/5 ml) 0.3 ml orally sid for 5 days and syrup 
meloxicam (1.5 mg/ml) 0.05 ml orally sid for 3 days. 
Owner was advised to dress the surgical wound 
antiseptically with 5% povidone iodine solution daily till 

thremoval the skin suture on day 10  postoperatively.
rd The animal showed partial weight bearing on 3  
thpost-operative day and complete weight bearing on 15  

post-operative day with some limping after few steps. The 
animal was presented for re-examination and the nail 

thremoval on 60  post-operative day. The animal was in 
good condition with normal appetite, defection and 
urination. On clinical examination, there was no pain or 
swelling at the nail insertion site as well as at the fracture 
site, no stiffness or crepitation in proximal and distal joints 
and the animal was completely bearing weight on the limb 

Fig 1. Pre-operative radiograph of the left 
humerus (medio-lateral view)

thFig. 4. Radiograph on 60  post-operative day 
(anterio-posterior view)

thFig. 3. Radiograph on 60  post-operative day 
(medio-lateral view)

Fig. 6. Radiograph immediate after removal of 
the nail (anterio-posterior view)
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without any sign of lameness while walking. Radiograph 
of the humerus (orthogonal views) had shown complete 
bridging of both the cortices along with medullary canal, 
there was neither prominent periosteal nor endosteal callus 
present (complete remodeling of the bone) (Fig. 3 & 4). 
The nail was removed aseptically under general anesthesia 
by giving a small stab skin incision at the nail insertion site 
followed by exposing the nail by blunt dissection and then 
the nail was pulled out with the help of extraction pliers 
(Fig. 5 & 6). A single skin suture was applied at the nail 
extraction site followed by antiseptic dressing of the site 
with 0.2% povidone iodine solution. The recovery was 
uneventful.

 Closed reduction will not be possible in fractures 
that are not immediately treated (more than 24–48 hours 
after trauma), because of muscular contraction and 
adhesions from callus formation (Kim et al., 2012). 
Titanium elastic nail (TEN) is common method of 
treatment of long bone fractures in pediatric patients (6-14 
yrs.) where preservation of growth plate is important 
(Mazda et al., 1997; Flynn et al., 2001; Hunter, 2005). 
Placement of pins in a minimally invasive fashion of 
elastic titanium nails through small stab incisions may 
offer significant advantages when compared with 
traditional open pinning with stainless steel pins, such as 

Fig. 2. Immediate post-operative radiograph 
(medio-lateral view)

Fig. 5. Radiograph immediate after removal of 
the nail (medio-lateral view)

less postoperative pain, accelerated healing, and less 
iatrogenic trauma to important structures such as the 
physis and joint capsule (Kim et al., 2012).
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Parasitic ova/oocysts

Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)


