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SUMMARY

 A twelve-year-old female Pomeranian was presented with a history of paroxysmal coughing since the past two months. Radiographs revealed 
reduced tracheal diameter at the cervical and thoracic inlet region. Confirmatory diagnosis of grade II tracheal collapse with concurrent grade I 
bronchomalacia was documented with tracheobronchoscopy. Bronchoalveolar Lavage Fluid (BALF) cytological, microbiological and biochemical 
analysis was crucial in the diagnosis and deciding appropriate medical management consisting of antitussives, bronchodilators, corticosteroids, 
antibiotics etc. in resolving the signs and symptoms.
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 Tracheal collapse is a common factor contributing to 
cough in mature, geriatric especially small-breed dogs as 
per Tappin (2016). This is defined as the narrowing of the 
tracheal lumen, dorsal tracheal membrane prolapse, or a 
combination of these abnormalities (Macready et al., 2007). 
Tracheal narrowing is a multifactorial process resulting 
from weakening of the tracheal cartilage due to deficiency 
of organic matrix. In dogs, tracheal collapse is most frequently 
present with some underlying conditions such as bronchitis, 
heart disease, bronchomalacia etc. which may exacerbate the 
condition, identifying these is important for the management 
of tracheal collapse. Grading the degree of collapse is of 
utmost importance to recognize the severity and extent of 
airway collapse, monitor the progression of the disease and 
for deciphering a treatment plan.

 This case study discusses a case of a twelve-year-old 
female Pomeranian presented with a history of dry, non-
productive and harsh cough since 2 months, that was 
exaggerated by sudden activity or excitement. On physical 
examination, the dog was active and alert, moderately 
obese and exercise intolerance was observed. Increased 
inspiratory effort was evident with harsh sounds audible on 
laryngeal and thoracic auscultation. Characteristic ‘goose 
honking’ cough could be elicited easily on palpation of the 
cervical trachea. Haematology revealed a stress leucogram 
with biochemical values in the normal range. Expiratory 
right lateral radiograph revealed narrowing of the tracheal 
lumen throughout the entire cervical area and at the thoracic 
inlet with an unstructured interstitial pattern. The cardiac 
silhouette appeared normal (Fig. 1).

 Tracheobronchoscopy was performed under TIVA 
using Inj. Ketamine HCl (7 mg/kg weight) with Diazepam 
in the combination of 2:1. and the dog was premedicated 

with atropine (@0.04 mg/kg and deriphylline @11 mg/kg). 
Preoxygenation using a mask for ten minutes before 
anaesthesia to avoid hypoxia was also deemed necessary 
and included in the protocol (Johnson and Pollard, 2010).

 The findings of the tracheobronchoscopy demonstrated 
a slightly erythematous mucosa with small amounts of 
mucous and a dynamic airway collapse with flattened C 
shaped tracheal cartilages along the whole tracheal length 
and the movement of dorsal membrane on expiration 
obstructed the airflow (Fig. 2). The tracheal diameter was 
reduced to approximately fifty percent of normal 
suggestive of grade II collapse according to Hedlund and 
Tangner (1983).

 Grading of tracheal collapse is done based on 
tracheal lumen diameter, shape of the tracheal rings and 
anatomy of dorsal tracheal ligament (Maggiore, 2019).

 Grade I describes mild collapse in which 25% of the 
tracheal diameter is collapsed and the grading system 
progresses to severe grade IV collapse in which 100% of 
the luminal diameter is collapsed. A concurrent dynamic 
bronchial collapse of the left principal and cranial bronchi  
(Fig. 3) was also observed with 50% reduction of bronchial 
lumen on inspiration and a Grade 1 bronchomalacia as per 
the endoscopic classification given by Bottero et al. (2013).

 Bronchoalveolar lavage was collected from these 
sites and was subjected to cytological, microbial and 
biochemical analysis. Cytology revealed mixed neutrophilic 
and lymphocytic inflammation without any intracellular 
organisms and many activated alveolar macrophages. 
Microbial culture revealed the growth of Pseudomonas spp. 
that was sensitive to amikacin, ciprofloxacin, azithromycin 
and gentamicin in antibiotic sensitivity test, however there 
were no significant changes in the biochemical analysis of 
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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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Fig. 2. Dorso-ventral tracheal ring flattening, pendulous dorsal tracheal 
membrane and occlusion of 50% tracheal diameter indicating 
Grade II tracheal collapse.

Fig. 1.  Right lateral radiograph at peak expiration reveals tracheal collapse 
along the cervical region and thoracic inlet.

 The medical treatment was mostly aimed to resolve 
the severity of symptoms and included antitussives (Tus 
QD @ 3ml tid) to reduce the dry hacking cough, 
prednisolone @ 0.5 mg/kg PO bid to reduce inflammation, 
nebulisation with salbutamol and budesonide to provide 
bronchodilation and anti-inflammatory effect and 
Azithromycin @ 10mg/kg once a day PO for 10 days. The 
dog was kept on a low calorie diet in order to encourage 
weight loss.  A cool and dust free environment along with a 
body harness instead of a neck collar was encouraged to 
avoid stimulation of cough following compression of trachea 
with collar. The dog showed significant improvement 15 
days after starting the treatment.

 Thus, from this case it could be concluded that 
tracheobronchoscopy proved to be the gold standard for 
diagnosing dynamic grade II airway collapse along with 
canine bronchomalacia. Preoxygenation and use of Inj. 

Fig. 3. (1) Right principal bronchi (arrow) observed during inspiration. 
No collapse evident. (2) Grade 1 Dynamic bronchial collapse 
evident at right principal bronchi (arrow) evident on expiration.

Deriphylline 10 minutes prior to the procedure was 
beneficial to avoid bronchoconstriction and bronchospasm 
during bronchoscopy or BAL collection procedures. Mixed 
neutrophilic inflammation in BALF cytology along with 
Pseudomonas spp. sensitive to aminoglycoside group of 
antibiotics was an observed feature in BALF microbial 
analysis. Aetiology of tracheal collapse in most cases is 
unknown, however it is likely to occur due to the deficiency 
of organic matrix (Calcium, chondroitin, glucosaminogly-
can etc.) in the tracheal cartilage leading to the replacement 
of normal hyaline cartilage into fibrocartilage which causes 
weakening of the tracheal rings leading to collapse (Done 
and Drew, 1976 and Dallman et al., 1998). Old age and 
breed predilection were found to be the main predisposing 
causes of airway collapse in this particular case. Surgery was 
not recommended owing to age as well as the anaesthetic risk 
involved and the improvement in the dog’s condition with 
medical management.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
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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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