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Abstract
Case summary A 10-year-old neutered female domestic shorthair cat was presented to our hospital with a 2-day history 
of anorexia, vomiting and lethargy. The biochemistry panel revealed increased hepatic enzyme activity and serum 
amyloid A concentration. Haematological values were within reference intervals. An abdominal ultrasound identified 
a hyperechoic spindle-shaped structure within the common bile duct and a suspected secondary subobstruction, 
associated with signs of intra- and extrahepatic biliary tract inflammation. During hospitalisation, the cat developed 
severe and sustained ionised hypercalcaemia. Exploratory surgery was elected as a result of the lack of clinical 
improvement, despite supportive treatment and suspected retrograde migration of the spindle-shaped structure. Two 
grass awns were extracted at the junction of an extrahepatic duct and the common bile duct via choledochotomy 
using intraoperative ultrasound guidance. A stent was then placed in the bile duct to prevent subsequent bile leakage. 
Histopathology of the liver revealed a moderate neutrophilic and lymphoplasmacytic inflammation with rare bacterial 
colonies. Escherichia coli was cultured from a bile sample. No specific cause of hypercalcaemia was identified. The cat 
recovered uneventfully from surgery. Hepatic enzyme activities and hypercalcaemia progressively decreased within 
a few weeks after surgery and remained within the reference intervals without treatment. Therefore, hypercalcaemia 
was suspected to be secondary to a foreign body-related granulomatous reaction.
Relevance and novel information To our knowledge, only one other feline case report of biliary tract obstruction 
secondary to a biliary foreign body has been described in the literature. This is also the first case reporting the use 
of intraoperative ultrasound to localise a vegetal foreign body within the biliary tract of a cat. This case is also unique 
because of the onset of hypercalcaemia suspected to be secondary to a foreign body-related granulomatous reaction.
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Case description
A 10-year-old spayed female domestic shorthair cat was 
presented for a 2-day history of anorexia, vomiting and 
lethargy. The cat also had a 1-year history of suspected 
weight loss and intermittent decreased appetite. The cat 
was reported to be up to date with vaccinations and 
anthelmintic treatment, had free outdoor access and was 
fed a commercial diet.

At presentation, the cat was lethargic but alert,  
with a body condition score of 4/9. Physical examina-
tion revealed mild tachycardia (200 beats/min) and 
mild diffuse discomfort on abdominal palpation. 
Haematological values were within reference intervals. 
Blood smear evaluation showed toxic and hyposeg-
mented neutrophils. Serum biochemistry revealed a 
severe elevation in alanine transaminase (ALT) activity, 
mild hyperglobulinaemia, moderate hyperbilirubinae-
mia and a severe elevation of serum amyloid A (SAA) 
concentration (Table 1). An abdominal ultrasound 
examination (AFFINITI50; Philips Medical Systems) 
revealed a diffusely hypoechoic liver associated with 
thickening and dilation of the intrahepatic biliary tract 
and the cystic duct. In the common bile duct, a hyper-
echoic spindle-shaped structure was identified, mea-
suring 12 × 2.5 mm and characterised by several 
hyperechoic linear interfaces, which generated mild 
acoustic shadowing (Figure 1a). Another linear hyper-
echoic structure extending into the duodenal major 
papilla without dilation of the distal common bile duct 
(ie, common bile duct of <2 mm of diameter) was iden-
tified. Severe signs of cholecystitis were also noted 
(Figure 1b). The ultrasonographic appearance of the 
two spindle-shaped structures identified were sugges-
tive of vegetal foreign bodies (grass awns) or a con-
glomerate of biliary sludge. Biliary worms seemed very 
unlikely based on the geographical location. Cytologic 
examination of fine-needle aspirates of liver tissue and 
bile revealed rare plasmocytes and lymphocytes, and 
septic suppurative inflammation, respectively.

Pending antibiotic susceptibility results, the cat was 
hospitalised and maintenance intravenous fluid ther-
apy (lactated Ringer’s solution, 2 ml/kg/h), empiric 
broad spectrum antibiotic bi-therapy with additional 
activity against anaerobes (ampicillin sulbactam 20 mg/
kg IV q8h [Unacim; Pfizer], metronidazole 10 mg/kg IV 
q12h [Metronidazole; Phoenix Pharma]), antiemetics 
(maropitant 1 mg/kg IV q24h [Cerenia; Zoetis], meto-
clopramide 0.3 mg/kg IV q8h [Emeprid; CEVA]) and 
analgesia (buprenorphine 20 µg/kg IV q8h [Bupaq; 
Virbac]) were administered. Assisted enteral feeding via 
nasoesophageal tube was also implemented. A bacterial 
culture of bile recovered only Escherichia coli. The organ-
ism was sensitive to marbofloxacin, doxycycline, amox-
icillin and sulfatrimethoprim.

Despite treatments, the cat remained lethargic and 
anorexic during hospitalisation. Severe persistent ion-
ised hypercalcaemia was observed, associated with an 
increased phosphorus concentration compared with the 
baseline value (Table 2). Abdominal ultrasound was 
repeated and supported retrograde migration of the 
spindle-shaped structures (Figure 2).

Additional diagnostic testing was performed 
because of the onset of severe and sustained ionised 
hypercalcaemia. Clinical examination, initial biochem-
istry and electrolyte panel, and diagnostic imaging (ie, 
abdominal ultrasound and thoracic radiography) did 
not reveal any other inflammatory/neoplastic condi-
tion or significant kidney or adrenal abnormalities. 
Plasma parathormone (PTH) measurement using a val-
idated assay in cats was performed and was below the 
RI (<20 pg/ml, RI 50–200). Therefore, idiopathic hyper-
calcaemia or granulomatous inflammation secondary 
to the presumed biliary foreign body was suspected. 
Because of the severe increase in ionised calcaemia and 
persistent clinical signs, dexamethasone (0.1 mg/kg IV 
q24h [Rapidexon; Dechra]) was added, associated with 
modification of fluid therapy (sodium chloride 0.9%, 
3 ml/kg/h). Low-dose corticosteroids were added to 
the treatment 7 days after the beginning of antibiotics 
and were chosen (in the light of possible but probably 
minor delayed healing) because of their fast-acting 
properties in the emergency setting of hypercalcaemia 
and the lack of rapid access to other therapies such as 
calcitonin.

Table 1 Serum biochemistry at initial presentation (8 days 
before surgery)

RI On admission

Creatinine (µmol/l) 71–212 108
Urea (mmol/l) 5.6–12.5 7.7
ALT (UI/l) 12–130 456
ALP (UI/l) 22–187 54
Ammonium (µmol/l) 0–95 20
Total protein (g/l) 57–89 80
Globulin (g/l) 28–51 53
Albumin (g/l) 25–35 27
Albumin:globulin ratio >0.8 0.5
Bilirubin (µmol/l) 2–6 14
DGGR lipase (UI/l) 0–35 32
Ionised calcium (mmol/l) 1.1–1.4 1.29
Phosphorus (mmol/l) 0.99–2.4 1.57
Sodium (mmol/l) 150–165 154
Potassium (mmol/l) 3.6–5.5 3.9
SAA (µg/ml) 0–12 138.6

Abnormal values are highlighted in bold
ALP = alkaline phosphatase; ALT = alanine transaminase; DGGR = 
1,2-o-dilauryl-rac-glycero-3-glutaric acid-(6′-methylresorufin) ester; 
RI = reference interval; SAA = serum amyloid A concentration
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Given the lack of clinical improvement and the migra-
tion of the spindle-shaped structure, surgical manage-
ment was undertaken. Perioperative biliary tract 
evaluation revealed dilatation of the gallbladder and 
extrahepatic bile ducts. One firm linear structure was 
palpated through the common bile duct. The second 
structure, suspected to be the second foreign body, was 
not identified, justifying an intraoperative ultrasound 
evaluation to accurately localise the two multilinear 
structures and choose the best incision site. 
Choledochotomy was performed distally to the hepatic 
duct’s connection and two grass awns were seen, each 
measuring approximately 2 cm in length (Figure 3). The 
common bile duct was flushed and a choledochal stent 
using a 4 Fr urinary catheter was placed via duodenot-
omy and fixed transparietally. A liver biopsy using the 
wedge technique was performed for histopathological 

analysis during the surgery and revealed a moderate 
neutrophilic and lymphoplasmacytic inflammation with 
rare bacterial colonies.

The cat recovered uneventfully from surgery. Lethargy 
progressively resolved during postoperative hospitalisa-
tion and her appetite improved. The 2-day recheck ultra-
sound showed no surgical complications. The cat was 
discharged 5 days postoperatively with antibiotic bi- 
therapy (amoxicillin–clavulanic acid 14 mg/kg PO q12h 
[Clavaseptin; Vetoquinol], metronidazole 12.5 mg/kg PO 
q12h [Eradia; Virbac]) for a duration of 5 weeks to  
minimise the risk of recurrence, and low-dose corticoster-
oid (prednisolone 0.3 mg/kg PO q24h [Microsolone; 
Dopharma]).

After discharge, clinical signs and biochemistry abnor-
malities progressively resolved (Table 2). The corticoster-
oid dose was tapered over 2  weeks. Ionised calcaemia 

Figure 1 Ultrasonographic imagefigure of (a) the hyperechoic spindle-shaped structure within the common bile duct (BD) 
(arrow) and (b) marked thickening of the wall of the gallbaldder (GB) (2.1 mm thickness) consistent with cholecystitis. Imaging 
was performed with (a) a linear multifrequency 5–12 MHz transducer probe and (b) a microconvex multifrequency 5–8 MHz 
transducer probe. © Imaging Department, Ecole Nationale Vétérinaire d’Alfort 

Table 2 Serum biochemistry over the follow-up period

RI 1 day before 
surgery

2 days after 
surgery

10 days after 
surgery

17 days after 
surgery

45 days after 
surgery

ALT (UI/l) 12–130 146 122 37 –* 68
AST (UI/l) 0–45 42 89 0 –* 10
ALP (UI/l) 22–187 44 35 41 –* 74
Globulin (g/l) 28–51 33 34 42 –* 48
Albumin (g/l) 25–35 24 21 27 –* 32
Albumin:globulin ratio <0.8  0.7 0.6 0.6 –* 0.7
Bilirubin (µmol/l) 2–6  7 5 3 –*  3
DGGR lipase (UI/l) 0–35 37.1 –* –* –* –*
Ionised calcium (mmol/l) 1.1–1.4  1.87 1.54 1.55 1.28 1.30
Phosphorus (mmol/l) 0.99–2.4  2.27 1.5 1.73 –* 1.54

*Analyte not rechecked
ALP = alkaline phosphatase; ALT = alanine transaminase; AST = aspartate transaminase; DGGR = 1,2-o-dilauryl-rac-glycero-3-glutaric acid-(6′-
methylresorufin) ester; RI = reference interval
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remained within the reference interval 2 weeks after dis-
continuation of the corticosteroid treatment (Table 2). The 
cat recovered well for the next 15 months.

Discussion
Extrahepatic biliary tract obstruction (EHBO) is uncom-
monly reported in cats.1–4 Several causes have been 
described, including inflammatory and neoplastic con-
ditions involving the pancreas, liver, common bile duct 
and duodenum, foreign material in the biliary tract or 
proximal duodenum, biliary mucoceles, diaphragmatic 
hernia, liver fluke obstruction and congenital abnor-
malities.1,3,5–10 To our knowledge, only one case report 
of a biliary foreign body has been reported in a cat in 
the veterinary literature.10 In human medicine, a few 
reports of biliary tract obstruction secondary to foreign 
material, such as fish bone or surgical material, have 
been reported in the literature.11,12 In our case, a retro-
grade migration was strongly suspected because of the 
absence of fistulous tract found during surgery and the 
evidence of migration between the two ultrasono-
graphic examination.10–12

As EHBO can be a life-threatening condition in cats, 
the identification of this condition remains essential to 
provide suitable treatment. Clinical signs are usually 
non-specific; therefore, ultrasonographic examination 
is considered to be the best non-invasive diagnostic 
method.1–3,13,14 In our case, abdominal ultrasound iden-
tified intrahepatic duct dilation but the common bile 
duct diameter was within the feline reference interval. 
The ultrasonographic features of vegetal foreign mate-
rial localised in different tissues have already been 
described in dogs and cats, and the ultrasound features 
in this case prompted surgical management.10,15,16

Guidelines for the medical and surgical management 
of cats with EHBO have not been fully established, 
although in human medicine, evidence denotes an 
increased mortality rate after delays in surgical treat-
ment.17 In our case, surgery was elected because of the 
progressive migration of the grass awn and the lack of 
clinical improvement despite treatment. The use of intra-
operative ultrasound helped to localise the grass awns 
in the biliary tract and to determine the most appropri-
ate choledochotomy site over the two foreign bodies  
that could not be accurately identified or palpated. 
Hepatobiliary intraoperative ultrasound has already 
been described in human and canine medicine.18,19 In 
cats, the utility of intraoperative ultrasound guidance 
for a vegetal foreign body in the retroperitoneal area has 
already been reported;16 however, to our knowledge, 
intraoperative ultrasound detection of grass awns in the 
biliary tract in a cat has not yet been described in the 
veterinary literature.

This case is also unique because of the onset of severe 
and persistent ionised serum hypercalcaemia. In the vet-
erinary literature, the most frequently reported causes of 
hypercalcaemia in cats are kidney disease, malignancy 
and idiopathic hypercalcaemia.20–22 Other differentials  
in cats include vitamin D toxicity, severe and diffuse 
osteolytic processes, hypervitaminosis A, thyrotoxicosis, 
granulomatous disease and diet-induced hypercalcae-
mia.20–22 Case reports of hypercalcaemia associated with 
elevated concentrations of 1,25-dihydroxyvitamin D in 
granulomatous inflammatory reaction secondary to a 
foreign body, such as talc and silicone injections, have 
also been reported in humans23,24 and suspected in one 
dog with a xenogeneic pericardial patch.25 In cats, a few 
cases of granulomatous hypercalcaemia have been 

Figure 2 Ultrasonographic figure of the hyperechoic 
spindle-shaped structure (arrow) at the junction of a dilated 
intrahepatic bile duct (asterisk) with the common bile duct 
(arrowheads). The image was realised with a microconvex 
multifrequency 5–8 MHz transducer probe. © Imaging 
Department, Ecole Nationale Vétérinaire d’Alfort

Figure 3 Macroscopic view of the two grass awns after 
surgical extraction with a hypodermic needle (25 G, 16 mm 
long) for scale. © Surgery Ddepartment, Ecole Nationale 
Vétérinaire d’Alfort
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reported with cutaneous and systemic blastomycosis, 
cutaneous xanthoma, atypical Mycobacterium species 
infection and immune-contraceptive injection, with only 
one case describing the development of hypercalcaemia 
during hospitalisation.26–29 In some cases, evaluation of 
vitamin D metabolites and resolution of hypercalcaemia 
after withdrawal of the granulomatous lesion support 
the link between hypercalcaemia and hypervitaminosis 
D.26–28 Increased phosphorus concentration concomi-
tantly with hypercalcaemia in granulomatous inflamma-
tory reaction is usually expected and reported in human 
medicine and in a few cases in cats.23,29 In our case, no 
hyperphosphoraemia was noted but phosphorus con-
centration significantly increased with the onset of ion-
ised hypercalcaemia and has progressively resolved 
during follow-up.

In our case, most causes of hypercalcaemia were ruled 
out, such as chronic kidney disease and primary hyper-
parathyroidism, or seemed very unlikely owing to the 
history, electrolyte panel, diagnostic imaging and long-
term follow-up (eg, hypoadrenocorticism, hypercalcae-
mia of malignancy, vitamin D toxicity, diet-induced 
hypercalcaemia).20,21 Idiopathic hypercalcaemia was ini-
tially suspected in our case. However, the acute and 
severe onset as well as the absence of recurrence after 
corticosteroids questioned this hypothesis.

Knowing the reports of hypercalcaemia secondary 
to granulomatous reaction in cats and secondary to a 
foreign body in humans and dogs, hypercalcaemia 
secondary to a foreign body granulomatous reaction 
was suspected in our case. This might be supported by 
the non-recurrence of hypercalcaemia during follow-
up after the removal of the foreign bodies and the 
trend in serum phosphorus concentration. However, 
liver histopathology did not identify granulomatous 
inflammation to support this hypothesis. It cannot be 
excluded that this subtype of inflammation was 
restrained to the bile duct or the extrahepatic duct or 
was hidden by the secondary neutrophilic and lym-
phoplasmacytic cholangitis lesions. Therefore, it 
might be more accurate to state that hypercalcaemia 
was associated with foreign body obstruction of the 
biliary tract in our case. The evaluation of vitamin D 
metabolites would have been interesting to further 
support this hypothesis but could not be performed 
because of the lack of approved assays readily availa-
ble for cats.

Conclusions
Biliary vegetal foreign body should remain in the differ-
ential diagnosis of EHBO in cats. In this case, surgical 

management with intraoperative ultrasound guidance 
resolved the obstruction. Marked hypercalcaemia 
appeared during hospitalisation, but progressively 
resolved after surgery with no recurrence during follow-
up, supporting the suspected granulomatous origin.
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