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ABSTRACT

 The study included 6 different types of humerus shaft fractures managed by end-threaded intramedullary positive profile screw ended self-

tapping pin. End-threaded Steinmann pin provided good fracture reduction as well as fracture fixation in humerus shaft fracture due to its better 

engagement of cancellous part of the distal segment of the fractures by its threaded portion. The fracture healed by secondary bone healing with 

visible moderate to large amount of callus formation and proximal migration of end threaded pin was observed in one case. All the dogs showed full 
th ndweight bearing between 15 -62  days post-operation.
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 Humerus fracture repair in dogs is often considered 

more challenging due to its anatomy and presence of 

muscular attachments along the entire length and on all 

surfaces of the bone, which often makes surgical 

approaches to humeral fractures more difficult and 

invasive (Johnston and Tobias, 2018). Most of humerus 

fractures involve the middle and distal one-third of the 

bone (Harari et al., 1986). Due to anatomical topography 

of the humerus bone (closer to the body), the humerus 

fracture cannot be managed by simpler methods of closed 

reduction and external coaptation such as casts or splints. 

Therefore, more invasive internal methods of fracture 

management like intramedullary pinning, intramedullary 

interlocking nailing, bone plating and screws etc. are 

commonly used for management of humerus shaft 

fractures. Out of these managemental techniques, 

intramedullary pinning is the simplest and most feasible 

method. In the present study, the humerus shaft fractures 

were managed by end-threaded intramedullary positive 

profile screw ended self-tapping pin. The distal threaded 

part of end-threaded pin engaged the distal part of fracture 

and resist pin migration, pin breakage and all load acting 

on bone, i.e. compression, tension, bending and rotation.

MATERIALS AND METHODS

 In this study, 6 different type of humerus shaft 

fractures were managed by end-threaded intramedullary 

positive profile screw ended self-tapping pin (along with 

cerclage wiring in 2 cases). The age of the dogs with 

diaphyseal fracture of humerus ranged from 3 month to 5 

years and weight varied from 5 kg to 21 kgs (Table 1). In 

case no. 2, there was proximal migration of Steinmann pin 
thafter 6  day of fixation of fracture, then revision surgery 

was done to fix the fracture by End threaded pin.

 Anamnesis/signalment, basic clinical examination, 

haemato-biochemical examination and orthopaedic 

examination (inflammation at fracture site, pain at fracture 

site, crepitus, status of weight bearing) were thoroughly 

recorded in all the 6 cases. The radiographic examination 

(cranio-caudal and medio-lateral projections) was done to 

diagnose the type and site of humerus fracture (Figs. 1-3). 

The diameter of the end threaded pin used for fracture 

repair were estimated from the preoperative radiographs as 

approximately about 70 per cent of the diameter of the 

medullary cavity of humerus at its narrowest point.

 The humerus shaft fractures were repaired by 

intramedullary pinning by open reduction and internal 

fixation technique (ORIF). Adequate exposure of humerus 

shaft was achieved following standard cranio-lateral 

incision in all the cases (Brinker 1957). The Steinmann as 

well as end-threaded intramedullary positive profile screw 

ended self-tapping pin was inserted in retrograde manner 

(Channana, 2014 and DeCamp et al., 2016).

 Different preoperative and postoperative observations 

like pain and inflammation were analysed and recorded on 

a scale of 0–3.The number increased with severity of pain, 

inflammation and vice-versa. Status of weight bearing was 

recorded on implant fixation day (IFD) and final reappraisal 

day (FRD) on the scale of 0 to 5 as: 0-test limb not touching 

the ground; 1-Toe of test limb touching the ground 

occasionally; 2-Toe of test limb touching the ground 

frequently; 3-The paw of test limb touching the ground 

Research ArticleHaryana Vet. (March, 2022) 61(SI), 9-13

How to cite: Singh, S., Kumar, A., Kumar, A., Tyagi, S.P. and Sharma, M. (2022). Intramrdullary implant fixation for management of 
diaphyseal fractures of humerus in dogs. Haryana Vet. 61(SI): 9-13.

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians engaged in 
Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript writing/  
submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of Veterinary 
Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.
l Please mention your article reference number in all correspondence for a quick response.
l We solicit your co-operation.
l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, Department of 

Veterinary Public Health and Epidemiology, College of Veterinary Sciences, LUVAS, Hisar-
125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN
l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 

engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

39 39

Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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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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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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SUMMARY

 The present case report communicates with pathological findings associated with Acuaria subula infection in a hill prinia. A deceased adult 
hill prinia was brought for post-mortem investigation revealed parasitic ingluvitis and ventriculitis along with numerous roundworms, which 
disseminated throughout the carcass of the bird Pulmonary congestion along with peritonitis was also observed. The roundworms were identified as 
Acuaria subula. Histopathological examination revealed parasitic ingluvitis, ventriculitis and catarrhal enteritis. The present case study is an attempt 
to put on record a case of parasitic gastroenteritis in a Hill Prinia.

Keywords: Acuaria subula, Catarrhal, Gastroenteritis, Hill Prinia, Ingluvitis

 Hillprinia, also known as Prinia superciliaris is a 
species of passerine bird belongs to family Cistiocolidae, 
native to China, India, Indonesia, Malaysia, Myanmar, 
Thailand and Vietnam. Parasitic infection in wild birds is 
omnipresent, but death occurs only when present in large 
amount (Sharma et al., 2020). Different types of 
endoparasites are reported such as nematodes, cestodes, 
trematodes and protozoan are found in the wild birds. 
Among all, nematodes are the most common and highly 
pathogenic endoparasites followed by the cestode (Brito et 
al., 2017). Acuaria subula has been reported from diverse 
European and Asian birds of the Passeriformes, 
Columbiformes,  Piciformes,  Apodiformes and 
Coraciiformes (Sato et al., 2005 and Mutafchiev et al., 
2013). The endoparasites in wild birds especially of 
nematode origin contribute a lot to deteriorating the 
individual health status as well as increasing the chance of 
spread of the infection (Brito et al., 2017). Male worms of 
Acuaria subula had long caudal alae and 10 pairs of caudal 
papillae (4 precloacal and 6 postcloacal) along with single 
ventral precloacal papilla. Female worms had distinct 
circular folds surrounding vulva, posteriorly directed 
circular musculature vagina, two uteri two with terminal 
parts lined with epithelium consisting of tall, narrow cells. 
As per the best of our knowledge, the present study reports 
a rare case of Acuaria subula incidence in hill prinia 
(Baron, 1967 and Mutafchiev et al., 2013).

 An adult hill prinia was bought to the Department of 

Veterinary Pathology for necropsy examination (Fig. 1). A 

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

to posterior end of muscular oesophagus (Fig. 3). The 

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

disseminated throughout the carcass of the bird (Fig. 2). 

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com

HV-80-21_Final

glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

mucosa. Till date, no study has been reported on gross and 

histopathogical lesions caused by Acuaria subula in wild 

or domesticated birds. Though, Baron (1967) had revealed 

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

in a hill prinia. As these types of avian species may wander 

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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5 and 6 came for reappraisal, therefore only these four 

cases were included further in results and discussion.

 The extent of manipulation and soft tissue damage 

occasionally; 4-The paw of test limb touching the ground 

frequently and 5-The paw of test limb touching the ground 

regularly. Net weight-bearing score (max. 10) was 

calculated by adding individual score of standing and 

walking phases (max. 5 in each) for a particular patient.

 During fracture fixation various intraoperative 

observations like duration of surgery (min.), extent of 

manipulation/soft tissue damage, degree of technical 

difficulty, status of fracture reduction and fixation, 

intraoperative complications and any other remarkable 

observations were also recorded. Extent of manipulation/ 

soft tissue damage and degree of technical difficulty were 

recorded on scale of 1–3; in which 1 means slight, 2 means 

moderate and 3 means high extent of manipulation/soft 

tissue damage and degree of technical difficulty. Whereas, 

the status of fracturer eduction and status of fracture 

fixation were recorded onscale of 1–4; where 1 means poor 

and 4 means excellentreduction and fixation.

 Post-operatively, routine clinical, haemato-

biochemical, orthopaedic and radiological examinations 

as described in pre-operative observations were done at the 

time of reappraisal of the patient. Additionally, the surgical 

site was examined for its gross appearance and healing 

status. The muscle atrophy in the affected limb was noted 

down on the final day of reappraisal and compared with 

contralateral limb. It was recorded on a scale of 0–4; where 

0 means no atrophy and 4 means high muscular atrophy.

RESULTS AND DISCUSSION

 Out of 6 cases of dogs in which the humerus fractures 

were fixed with intramedullary pinning technique, 4 dogs 

were presented for postoperative follow-up. Case no. 2, 4, 

Table 1

Epidemiology of the humerus shaft fractures

Case No. AO/AISF Age Sex BW (kgs) Breed Cause of fracture Size of implant used

1. 12A2 5 years M 18 Non-Descript Automobile accident * End threaded Steinmann pin (6.5-4.5 mm)

2. 12A3 5 months M 5 Non-Descript Automobile accident Simple Steinmann pin 4 mm revised 
surgery

       * End threaded Steinmann pin (4.5-3.5 mm)

3. 12A3 3 years M 20.8 Labra Abusive/Gun shot * End threaded Steinmann pin (6.5-4.5 mm)

4. 12A2 3 months M 8 German Unknowntrauma * End threaded Steinmann pin (5.5-4 
     Shepard  mm) + 1 full cerclage wiring (20 G)

5. 12A3 1 month M 2.6 Non-Descript Mischief * End threaded Steinmann pin (4.5-3.5 mm)

6. 12B2 4 years M 21 Non-Descript Fall from height * End threaded Steinmann pin (6.5-4.5 
mm) + 1 full cerclage wiring (20 G)

*First digit, in the end threaded Steinmann pin denote the diameter of the threaded portion (positive profile) and the second part 
denotes the pitch diameter.

Table 3

Miscellaneous clinical and orthopaedic observations in 
dogs with humerus fracture repaired by intramedullary 

pinning (Post-operative)

Case no. FRD Inflammation Pain Muscle
 (Days)     atrophy
  IFD FRD IFD FRD on FRD

2 38 days* 2 0 1 0 0

4 24 days 3 0 2 0 0

5 50 days 2 0 2 0 0

6 62 days 3 0 3 0 0

Mean ± S.E. 43.5 ± 2.5± 0.0± 2.0± 0.0± 0.0±
 8.13 days 0.29 0.0 0.4 0.0 0.0

*FRD (Final Reappraisal Day) and compared with the score at 
the IFD (Implant Fixation Day)

Table 2

Various intra-operative observations in dogs with humerus 
fracture repaired by intramedullary pinning

Case no. Extent of Degree of Status of Status of
 manipulation technical fracture fracture
 and soft tissue difficulty reduction fixation
 damage

1 2 2 4 4

2 2 2 3 3

3 2 2 4 4

4 2 2 4 3

5 1 2 3 3

6 3 2 3 3

Mean ± S.E.  2.0±0.26 2.0±0.0 3.5±0.22 3.33±0.21
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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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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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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SUMMARY

 The present case report communicates with pathological findings associated with Acuaria subula infection in a hill prinia. A deceased adult 
hill prinia was brought for post-mortem investigation revealed parasitic ingluvitis and ventriculitis along with numerous roundworms, which 
disseminated throughout the carcass of the bird Pulmonary congestion along with peritonitis was also observed. The roundworms were identified as 
Acuaria subula. Histopathological examination revealed parasitic ingluvitis, ventriculitis and catarrhal enteritis. The present case study is an attempt 
to put on record a case of parasitic gastroenteritis in a Hill Prinia.

Keywords: Acuaria subula, Catarrhal, Gastroenteritis, Hill Prinia, Ingluvitis

 Hillprinia, also known as Prinia superciliaris is a 
species of passerine bird belongs to family Cistiocolidae, 
native to China, India, Indonesia, Malaysia, Myanmar, 
Thailand and Vietnam. Parasitic infection in wild birds is 
omnipresent, but death occurs only when present in large 
amount (Sharma et al., 2020). Different types of 
endoparasites are reported such as nematodes, cestodes, 
trematodes and protozoan are found in the wild birds. 
Among all, nematodes are the most common and highly 
pathogenic endoparasites followed by the cestode (Brito et 
al., 2017). Acuaria subula has been reported from diverse 
European and Asian birds of the Passeriformes, 
Columbiformes,  Piciformes,  Apodiformes and 
Coraciiformes (Sato et al., 2005 and Mutafchiev et al., 
2013). The endoparasites in wild birds especially of 
nematode origin contribute a lot to deteriorating the 
individual health status as well as increasing the chance of 
spread of the infection (Brito et al., 2017). Male worms of 
Acuaria subula had long caudal alae and 10 pairs of caudal 
papillae (4 precloacal and 6 postcloacal) along with single 
ventral precloacal papilla. Female worms had distinct 
circular folds surrounding vulva, posteriorly directed 
circular musculature vagina, two uteri two with terminal 
parts lined with epithelium consisting of tall, narrow cells. 
As per the best of our knowledge, the present study reports 
a rare case of Acuaria subula incidence in hill prinia 
(Baron, 1967 and Mutafchiev et al., 2013).

 An adult hill prinia was bought to the Department of 

Veterinary Pathology for necropsy examination (Fig. 1). A 

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

to posterior end of muscular oesophagus (Fig. 3). The 

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

disseminated throughout the carcass of the bird (Fig. 2). 

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com

HV-80-21_Final

glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

mucosa. Till date, no study has been reported on gross and 

histopathogical lesions caused by Acuaria subula in wild 

or domesticated birds. Though, Baron (1967) had revealed 

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

in a hill prinia. As these types of avian species may wander 

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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ranged from 1-3 (low-high) with mean 2.0±0.26 

(moderate) and the degree of technical difficulty was 2.0 ± 

0.0 (moderate). Status of fracture reduction and fixation 

however, was recorded between good to excellent with 

mean score of 3.5 ± 0.22 and 3.33 ± 0.21, respectively 

(Table 2). Similar type of findings were observed by 

Chanana (2014) who reported that the fixation of humerus 

fracture by end threaded pin provided good fracture 

reduction as well as fracture fixation due to better 

engagement of cancellous part of the distal segment of the 

fracture by its threaded portion; with moderate soft tissue 

damage and technical difficulty.

full threaded modified Steinmann pin without any post-

operative complication. These findings were similar with 

those of Chanana (2014); in which the dogs showed partial 
th thweight-bearing on 10  -14  day post-operative and full 

st ndweight-bearing on the affected limb on 21 - 42  day post-

operative with normal limb function.

 In all of the cases, fracture repaired by end threaded 

Steinmann pin (5 fresh cases+1 revisional surgery), immediate 

post-operative radiographs showed good anatomical 

alignment and apposition of the fracture segments after the 

fracture fixation (Fig. 1-3). The threaded portion of the end 

threaded Steinmann pin engaged the distal segment of the 

fracture in efficient manner and it provided good-excellent 

fracture reduction as well as fixation. None of the post-

operative radiographs showed the involvement of the 

elbow joint by the tip of the end threaded Steinmann pin 

(Table 5).

 In all the cases, fracture healed by secondary bone 

healing with visible moderate to large amount of callus 

formation (Bridging callus formation at the fracture site). 

Only in one case, there was proximal migration of end 

threaded pin, in other three cases there was no pin 

migration (Fig. 1-3). Ozsoy (2004) and Venkataiah (2008) 

 Mean inflammation score at FRD was zero (0.0 ± 

0.0) whereas, it was recorded as 2.5 ± 0.29 on the IFD. The 

mean score of pain on fracture site was also 0.0 ± 0.0 on 

FRD which was 2.0 ± 0.4 on IFD. No muscular atrophy 

was found in any of the case on FRD hence its mean score 

was recorded as 0.0 ± 0.0. (Table 3). Chanana (2014) also 

reported that there was no muscular atrophy in any cases 

that were repaired by end threaded pin.

 The mean weight-bearing score at FRD was 10.0 ± 

0.0 which means full weight-bearing during standing as 

well as during walking phase. All the animals showed 

normal gait during walking phase (Table 4). The weight-

bearing score greatly improved from the weight-bearing 

score at IFD (1.25 ± 0.48). Weight-bearing score increased 

with the time as the fracture healing was in progress. The 
th nddogs showed full weight-bearing between 15  - 62  days 

post-operative in different animals.

 Ozsoy (2004) reported that cat showed full bearing 

within 20 to 30 days (mean 25 days) after fixation of 

humerus shaft fractures by full-threaded trocar-pointed 

Steinmann pins (negative profile). Altunatmaz et al. 

(2012) reported full weight-bearing after 20 days of 

surgery in dogs (n=15) with humerus fracture repaired by 

Table 5

Final radiographic observations and clinical outcome in dogs with humerus fracture repaired by intramedullary pinning

Case no. Radiographic Observations Final clinical outcome

 Size of callus Outcome (days) Position of implant 

2 Moderate Fracture healing completed (38) Steinmann pin migrated proximally; Excellent
   No migration of end threaded
   Steinmann pin

4 Large Fracture healing completed (24) Proximal migration of end threaded Excellent
   Steinmann pin

5 Moderate Fracture healing completed (50) No migration of end threaded Excellent
   Steinmann pin

6 Large Fracture healing completed (62) No migration of end threaded Excellent
   Steinmann pin

Table 4

Weight-bearing score of dogs

Case no. Weight-bearing Weight-bearing
 status (IFD) status (FRD)

 Standing Walking Total Standing Walking Total

2 1 1 2 5 5 10

4 1 1 2 5 5 10

5 0 0 0 5 5 10

6 1 0 1 5 5 10

Mean ± S.E. 0.75± 0.5± 1.25± 5.0± 5.0± 10.0±
 0.25 0.29 0.48 0.0 0.0 0.0
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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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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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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A CASE REPORT OF ACUARIA SUBULA INFECTION IN HILL PRINIA
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SUMMARY

 The present case report communicates with pathological findings associated with Acuaria subula infection in a hill prinia. A deceased adult 
hill prinia was brought for post-mortem investigation revealed parasitic ingluvitis and ventriculitis along with numerous roundworms, which 
disseminated throughout the carcass of the bird Pulmonary congestion along with peritonitis was also observed. The roundworms were identified as 
Acuaria subula. Histopathological examination revealed parasitic ingluvitis, ventriculitis and catarrhal enteritis. The present case study is an attempt 
to put on record a case of parasitic gastroenteritis in a Hill Prinia.

Keywords: Acuaria subula, Catarrhal, Gastroenteritis, Hill Prinia, Ingluvitis

 Hillprinia, also known as Prinia superciliaris is a 
species of passerine bird belongs to family Cistiocolidae, 
native to China, India, Indonesia, Malaysia, Myanmar, 
Thailand and Vietnam. Parasitic infection in wild birds is 
omnipresent, but death occurs only when present in large 
amount (Sharma et al., 2020). Different types of 
endoparasites are reported such as nematodes, cestodes, 
trematodes and protozoan are found in the wild birds. 
Among all, nematodes are the most common and highly 
pathogenic endoparasites followed by the cestode (Brito et 
al., 2017). Acuaria subula has been reported from diverse 
European and Asian birds of the Passeriformes, 
Columbiformes,  Piciformes,  Apodiformes and 
Coraciiformes (Sato et al., 2005 and Mutafchiev et al., 
2013). The endoparasites in wild birds especially of 
nematode origin contribute a lot to deteriorating the 
individual health status as well as increasing the chance of 
spread of the infection (Brito et al., 2017). Male worms of 
Acuaria subula had long caudal alae and 10 pairs of caudal 
papillae (4 precloacal and 6 postcloacal) along with single 
ventral precloacal papilla. Female worms had distinct 
circular folds surrounding vulva, posteriorly directed 
circular musculature vagina, two uteri two with terminal 
parts lined with epithelium consisting of tall, narrow cells. 
As per the best of our knowledge, the present study reports 
a rare case of Acuaria subula incidence in hill prinia 
(Baron, 1967 and Mutafchiev et al., 2013).

 An adult hill prinia was bought to the Department of 

Veterinary Pathology for necropsy examination (Fig. 1). A 

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

to posterior end of muscular oesophagus (Fig. 3). The 

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

disseminated throughout the carcass of the bird (Fig. 2). 

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com

HV-80-21_Final

glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

mucosa. Till date, no study has been reported on gross and 

histopathogical lesions caused by Acuaria subula in wild 

or domesticated birds. Though, Baron (1967) had revealed 

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

in a hill prinia. As these types of avian species may wander 

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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thOn 24  post-operative day fracture healing completed, 
cortical union nearly attained and large amount of 
callus was formed at the fracture site. Proximal 
migration of end threaded Steinmann pin

Fracture repaired by end threaded Steinmann 
pin (5.5-4 mm) and 1 full cerclage wiring (20 G)

Immediate post implant removal 
radiographs: Callus not disturbed after 
removal of implant. Fracture healing 
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Fig. 1. Radiographs of case no. 4

Fig. 2. Radiographs of case no. 5

Medio-lateral projection

stOn 21  post-operative day, bridging callus formed 
at the fracture site, fracture line clearly visible

thOn 50  post-operative day, fracture healing completed 
with obliteration of fracture line, cortical union 
attained, moderate amount of callus was formed and 
remodelling of callus was in advance stage

Medio-lateral 
projection
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Closed complete diaphyseal wedge 
fracture

ndOn 62  post-operative day, large amount of callus 
formed at the fracture site. Fracture healing completed 
with the formation of bridging callus. There was large 
amount of uneven periosteal reaction on the lateral and 
caudal side of the proximal fracture segment. Bridging 
callus was also formed along the wedge.

Fracture repaired by end threaded Steinmann 
pin (6.5-4.5 mm) and 1 full cerclage wiring (20 G)

Immediate post implant removal radiographs: 
Callus not disturbed after removal of implant. 
Fracture healing completed.
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Fig. 3. Radiographs of case no. 6
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reported that all the humerus fractures repaired by 

intramedullary pinning healed by bridging callus 

formation with minimum to moderate amount of periosteal 

reaction. Chanana (2014) reported that radiographs taken 
st thon day 21 -30  day showed stable implant without any 

axial rotational or compression at the fracture site and 

presence of periosteal reaction at the fracture site was 

evident of fracture healing in humerus fractures repaired 

by end threaded Steinmann pin.

 Sakshi (2019) and Swathi (2019) observed that 

telescoping of fracture segments and proximal migration of 

end threaded pin were common type of complications 

during the post-operative period in which the long bone 

fractures were repaired by positive profile end threaded 

Steinmann pin. Ozsoy (2004), Altunatmaz et al. (2012) 

and Chanana (2014) reported that threaded pin provide 

better stability than the simple Steinmann pin.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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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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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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SUMMARY

 The present case report communicates with pathological findings associated with Acuaria subula infection in a hill prinia. A deceased adult 
hill prinia was brought for post-mortem investigation revealed parasitic ingluvitis and ventriculitis along with numerous roundworms, which 
disseminated throughout the carcass of the bird Pulmonary congestion along with peritonitis was also observed. The roundworms were identified as 
Acuaria subula. Histopathological examination revealed parasitic ingluvitis, ventriculitis and catarrhal enteritis. The present case study is an attempt 
to put on record a case of parasitic gastroenteritis in a Hill Prinia.

Keywords: Acuaria subula, Catarrhal, Gastroenteritis, Hill Prinia, Ingluvitis

 Hillprinia, also known as Prinia superciliaris is a 
species of passerine bird belongs to family Cistiocolidae, 
native to China, India, Indonesia, Malaysia, Myanmar, 
Thailand and Vietnam. Parasitic infection in wild birds is 
omnipresent, but death occurs only when present in large 
amount (Sharma et al., 2020). Different types of 
endoparasites are reported such as nematodes, cestodes, 
trematodes and protozoan are found in the wild birds. 
Among all, nematodes are the most common and highly 
pathogenic endoparasites followed by the cestode (Brito et 
al., 2017). Acuaria subula has been reported from diverse 
European and Asian birds of the Passeriformes, 
Columbiformes,  Piciformes,  Apodiformes and 
Coraciiformes (Sato et al., 2005 and Mutafchiev et al., 
2013). The endoparasites in wild birds especially of 
nematode origin contribute a lot to deteriorating the 
individual health status as well as increasing the chance of 
spread of the infection (Brito et al., 2017). Male worms of 
Acuaria subula had long caudal alae and 10 pairs of caudal 
papillae (4 precloacal and 6 postcloacal) along with single 
ventral precloacal papilla. Female worms had distinct 
circular folds surrounding vulva, posteriorly directed 
circular musculature vagina, two uteri two with terminal 
parts lined with epithelium consisting of tall, narrow cells. 
As per the best of our knowledge, the present study reports 
a rare case of Acuaria subula incidence in hill prinia 
(Baron, 1967 and Mutafchiev et al., 2013).

 An adult hill prinia was bought to the Department of 

Veterinary Pathology for necropsy examination (Fig. 1). A 

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

to posterior end of muscular oesophagus (Fig. 3). The 

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

disseminated throughout the carcass of the bird (Fig. 2). 

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com
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glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

mucosa. Till date, no study has been reported on gross and 

histopathogical lesions caused by Acuaria subula in wild 

or domesticated birds. Though, Baron (1967) had revealed 

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

in a hill prinia. As these types of avian species may wander 

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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 To conclude, end-threaded intramedullary positive 

profile screw ended self-tapping pin was efficient in 

repairing of humerus shaft fracture because the distal 

threaded part of end threaded pin engaged the distal 

segment of fracture and resist pin migration, pin breakage 

and all load acting on bone, i.e. compression, tension, 

bending, rotation leading to early fracture healing and 

ambulation of the limb.
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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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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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SUMMARY

 The present case report communicates with pathological findings associated with Acuaria subula infection in a hill prinia. A deceased adult 
hill prinia was brought for post-mortem investigation revealed parasitic ingluvitis and ventriculitis along with numerous roundworms, which 
disseminated throughout the carcass of the bird Pulmonary congestion along with peritonitis was also observed. The roundworms were identified as 
Acuaria subula. Histopathological examination revealed parasitic ingluvitis, ventriculitis and catarrhal enteritis. The present case study is an attempt 
to put on record a case of parasitic gastroenteritis in a Hill Prinia.

Keywords: Acuaria subula, Catarrhal, Gastroenteritis, Hill Prinia, Ingluvitis

 Hillprinia, also known as Prinia superciliaris is a 
species of passerine bird belongs to family Cistiocolidae, 
native to China, India, Indonesia, Malaysia, Myanmar, 
Thailand and Vietnam. Parasitic infection in wild birds is 
omnipresent, but death occurs only when present in large 
amount (Sharma et al., 2020). Different types of 
endoparasites are reported such as nematodes, cestodes, 
trematodes and protozoan are found in the wild birds. 
Among all, nematodes are the most common and highly 
pathogenic endoparasites followed by the cestode (Brito et 
al., 2017). Acuaria subula has been reported from diverse 
European and Asian birds of the Passeriformes, 
Columbiformes,  Piciformes,  Apodiformes and 
Coraciiformes (Sato et al., 2005 and Mutafchiev et al., 
2013). The endoparasites in wild birds especially of 
nematode origin contribute a lot to deteriorating the 
individual health status as well as increasing the chance of 
spread of the infection (Brito et al., 2017). Male worms of 
Acuaria subula had long caudal alae and 10 pairs of caudal 
papillae (4 precloacal and 6 postcloacal) along with single 
ventral precloacal papilla. Female worms had distinct 
circular folds surrounding vulva, posteriorly directed 
circular musculature vagina, two uteri two with terminal 
parts lined with epithelium consisting of tall, narrow cells. 
As per the best of our knowledge, the present study reports 
a rare case of Acuaria subula incidence in hill prinia 
(Baron, 1967 and Mutafchiev et al., 2013).

 An adult hill prinia was bought to the Department of 

Veterinary Pathology for necropsy examination (Fig. 1). A 

thorough external examination of the carcass was 

performed and gross lesions were recorded after detailed 

necropsy examination. On gross examination, crop and 

gizzard revealed the presence of roundworms. The worms 

were removed gently, washed in normal saline and sent to 

the Department of Veterinary Parasitology for species 

identification. The roundworms were cleared in lactophenol 

to assess the morphological and morphometric 

characteristics (Zajac and Convoy, 2012 and Gupta and 

Gupta, 2020).  After overnight washing, dehydration was 

done in the ascending grades of alcohol and then stained in 

borax carmine and transferred to clearing agent and at last 

mounted in dextrin plasticized xylene (Meyer and Oslen, 

1975). The affected organs showing pathological changes 

were collected and fixed in 10% neutral buffered formalin 

for histopathological examination. The fixed tissues were 

embedded in paraffin, sectioned at 4 microns and stained 

with haematoxylin and eosin as per the protocol given by 

Luna (1968).

 The results obtained from parasitological investigation 

revealed that the bird was infested with Acuaria subula. 

The adult worms were identified on the basis of gross 

morphological examination. Anterior end of the adult 

worm had two triangular pseudolabia along with four 

cordons, arising dorsally and ventrally between 

pseudolabia, extending laterally in longitudinal direction 

to posterior end of muscular oesophagus (Fig. 3). The 

parasitological observations of Acuaria subula were in 

concordance to the findings of Baron (1967) and 

Mutafchiev et al. (2013).

 Gross examination revealed thepresence of heavy 

load of adult worms between the horny lining of the 

gizzard and the underlying muscle and these were also, 

disseminated throughout the carcass of the bird (Fig. 2). 

Crop was ruptured due heavy infestation of the worms. The 

pulmonary congestion along with peritonitis was also 

observed on gross examination. Intestinal tract was stuffed 

with mucous exudate which led to catarrhal enteritis. The 

histopathological examination of gizzard revealed *Corresponding author: r.masand93@gmail.com
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glandular hypertrophy with denuded basement membrane 

and necrotic lesions. Lungs showed intra-alveolar 

accumulation of eosinophilic edematous fluid along with 

fibrinous exudate (Fig. 4). Intestine revealed hyperplasia 

of the goblet cells along with necrosis and sloughing of the 

mucosa. Till date, no study has been reported on gross and 

histopathogical lesions caused by Acuaria subula in wild 

or domesticated birds. Though, Baron (1967) had revealed 

presence of worms of Acuaria subula in the mucosa and 

underlying muscle of gizzard.

 The present case report communicates with 

pathological findings associated with nematodal infection 

in a hill prinia. As these types of avian species may wander 

around the various poultry farms, and may act as potential 

source of transmitting infection to domesticated birds by 

contaminating the feed or water through their droppings. 

The gross and histopathological findings revealed that 

rupture of the crop due to heavy worm load of Acuaria 

subula was probable cause of death in the hill prinia.
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