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Case Report
Tibiotarsal Subcutaneous Xanthogranuloma in a 
Rose-breasted Cockatoo (Eolophus roseicapilla): A 
Case Report

Background: Xanthogranuloma (xanthoma) presents as a rare, non-infectious granulomatous 
lesion with a yellowish and soft appearance. Hypercholesterolemia and hyperlipidemia are 
believed to be the underlying causes of this lesion. Xanthoma has been identified in vertebrates 
and humans. 

Objectives: This report presents a case of cutaneous xanthogranuloma located in the tibiotarsal 
region of a 5-year-old rose-breasted cockatoo (Eolophus roseicapilla) fed with high-fat diets. 

Methods: The cockatoo underwent anesthesia using isoflurane administered through a face 
mask connected to an Ohmeda anesthesia machine. The mass was surgically removed and 
submitted for histopathological examination. The tissue was fixed in 10% neutral buffered 
formalin, and representative sections were routinely processed for hematoxylin and eosin 
(H&E) staining. Moreover, frozen sections were obtained and stained with the Oil Red O 
technique.

Results: Upon histopathologic examination of routine H&E slides, vacuolated macrophages, 
and multinucleated giant cells were noted in addition to cholesterol clefts and heterophilic 
infiltrates. Oil Red O staining was performed to detect intracellular and extracellular lipid 
content. Xanthogranulomas invaded the surrounding tissues, necessitating complete surgical 
excision. The lesion did not recur during the 1-month follow-up, but the patient died due to 
respiratory disorders. 

Conclusion: Stress and high-lipid feed consumption were considered the predisposing factors 
to xanthogranuloma development in this bird.
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Case History

anthomas (also known as xanthogranulo-
mas) are rare non-neoplastic and non-in-
fectious granulomatous lesions. Grossly, 
they appear as variably sized, mostly nod-
ular, yellowish (as the name implies) soft 
masses stemming from abnormal intracel-
lular and extracellular cholesterol accu-

mulation (Benoit-Biancamano & Langlois, 2020; Len-
nox, 2014; Mauldin & Peters-Kennedy, 2016; Schmidt 
et al., 2015). Histologically, they present as large lipid-
laden foamy macrophages, multinucleated giant cells 
(sometimes Touton giant cells), and cholesterol clefts. 
Lymphocytic and heterophilic infiltrates are usually 
observed (Mauldin & Peters-Kennedy, 2016; Reavill 
& Dorrestein, 2018; Schmidt et al., 2015; Stacy et al., 
2021). Xanthomas have been reported in humans (Ben-
oit-Biancamano & Langlois, 2020) as well as a broad 
range of animals, such as frogs (Carpentear et al., 1986), 
fish (Béland et al., 2020), dogs (Harvey et al., 2020; Rus-
sell & Courtman, 2019), cats (Barachetti et al., 2021), 
cattle (Özmen et al., 2014), birds, and even reptiles, 
however, uncommon (Stacy et al., 2021). In recent years 
avian xanthomas have been reported in various species 
such as Japanese quails (Coturnix japonica) (Sasikala et 
al., 2018), blue and gold macaws (Ara ararauna) (Souza 
et al., 2009), cockatiels (Nymphicus hollandicus) (Lipar 
et al., 2011; Pazhanivel et al., 2018), great white peli-
cans (Pelecanus onocrotalus) (Di Girolamo et al., 2014), 
budgerigars (Melopsittacus undulatus) (Shokrpoor et al., 
2019), and Eclectus parrots (Eclectus roratus) (Hanson 
et al., 2020). Xanthogranulomas have been reported in 
the cutaneous and subcutaneous tissues and tendons. 

Also, there are uncommon records of visceral involve-
ment (Benoit-Biancamano & Langlois, 2020; Reavill 
and Dorrestein, 2018; Schmidt et al., 2015). Eyelids 
and the skin covering the face, wings, sternum, ventral 
abdomen, pubis, and thighs are the commonly affected 
anatomic regions in birds (Reavill & Dorrestein, 2018; 
Trupkiewicz et al., 2018). Despite the ambiguity on the 
underlying cause, mechanical stress (Stacy et al., 2021), 
chronic trauma (Lennox, 2014), and inflammation (Han-
son et al., 2020) are suspected to be the predisposing 
factors to the disease. Genetic predisposition (such as 
storage disorders), metabolic impairments, renal disor-
ders, endocrinopathies, and high-lipid feed consump-
tion can lead to dyslipidemia (e.g. hypercholesterolemia 
and hyperlipidemia), thus increasing the risk of xantho-
mas (Barboza & Beaufrère, 2019; Hanson et al., 2020; 
Reavill & Dorrestein, 2018; Stacy et al., 2021). Lipoma, 
xanthoma, and spindle cell tumors (especially fibrosar-
coma) are the primary differential diagnoses of such 
soft subcutaneous masses (Chang et al., 2019; Latimer 
& Rakich, 1995; Stacy et al., 2021). This paper presents 
a case of xanthogranuloma in an uncommon anatomic 
region in a rose-breasted cockatoo. The surgical excision 
process, macroscopic findings, histopathologic features, 
routine hematoxylin and eosin (H&E) staining, and Oil 
Red O special staining are described.

Clinical Presentation

In January 2022, a 350-g, 5-year-old, rose-breasted 
cockatoo (Eolophus roseicapilla) (Galah) was referred 
for assessment of a non-pruritus and non-painful soft 
subcutaneous mass on the medial aspect of the tibiotar-
sal region for the past 7 days (Figure 1). The animal’s 

X

Figure 1. The subcutaneous mass in the tibiotarsal region with superficial hyperemia and focal hemorrhage 
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diet was mainly composed of nuts and seeds (mostly 
pumpkin seed, sunflower seed, and hemp seed), boiled 
eggs, human food, and occasionally fruits. Upon physi-
cal examination, concurrent bacterial airsacculitis, most 
remarkable in thoracic and clavicular air sacs, was diag-
nosed in the bird. Due to the severity and urgency of the 
respiratory condition, antibiotic therapy took precedence 
over the surgical removal of the mass. During 3 weeks, 
aminophylline was administered in conjunction with en-
rofloxacin through nebulization. Surgical excision was 
planned because the mass grew significantly during the 
treatment course. 

The anesthesia was induced by delivering isoflurane 
through a face mask connected to an Ohmeda anesthesia 
machine (Ohmeda Inc, United States). Then, an endotra-

cheal catheter was placed and connected to a Mapleson-
F Open Respiratory Circuit, delivering isoflurane to the 
patient for maintaining anesthesia. The mass was finely 
dissected from the underlying tissues and excised thor-
oughly from the region. There were some invasions to 
the underlying tissues and muscles, which were freed 
easily. The bone was intact with no grossly evident inva-
sion. The bird was recovered from anesthesia and dis-
charged after 2 hours. The wound healed after 10 days 
with no gross appearance of relapse of the mass, but un-
fortunately, the bird died after 1 month due to respiratory 
disorders. 

The excised tissue was immersed in 10% neutral buff-
ered formalin. Following the gross inspection, represen-
tative sections were obtained, processed routinely, em-

Figure 2. The cut surface of the excised mass with vivid yellow material deposition

Figure 3. Lipid-laden macrophages (arrows), heterophils (arrowheads), and extracellular lipid depositions (asterisks) (hema-
toxylin and eosin (H&E) staining)
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bedded in paraffin, cut at 5-µm thickness, and stained 
with H&E for histopathologic evaluation. Frozen sec-
tions were also obtained from the mass and stained with 
Oil Red O to detect lipid accumulation. 

Diagnostic testing

Subcutaneous connective tissue and muscle invasion 
were noted throughout the surgery, sparing the bones. 
Upon gross inspection, a 2×1.5×1.2 cm irregular, yel-
lowish tan, soft, and friable mass was detected with mul-
tifocal superficial hemorrhage. The cut surface showed a 
vivid yellow material deposition (Figure 2). Histopatho-

logic scrutiny revealed sheets of densely packed foamy 
and lipid-laden macrophages, heterophilic inflammatory 
infiltrates (Figure 3), numerous multinucleated giant 
cells, and cholesterol clefts (Figure 4). Lipid-laden mac-
rophages and extracellular lipid deposits were positively 
stained with Oil Red O (Figure 5).

 Assessment

Xanthogranulomas are sterile granulomatous lesions 
composed of finely vacuolated macrophages, multinu-
cleated giant cells, cholesterol clefts, and crystals, with 
occasional necrosis (Mauldin & Peters-Kennedy, 2016; 

Figure 5. Intracellular and extracellular lipid content (Oil Red O staining)
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Stacy et al., 2021), matched with the findings in the pres-
ent case. Xanthomas may be single or multiple (xantho-
matosis) (Mauldin & Peters-Kennedy, 2016; Trupkie-
wicz et al., 2018), nodular (Mauldin & Peters-Kennedy, 
2016), or disseminated (Carpentear et al., 1986; Hanson 
et al., 2020). Diagnosis can be made by histopathology. 
Surgical excision (Koski, 2002), radiation therapy, hy-
perthermia (Filippich, 2004; Koski, 2002), and sufficient 
dietary vitamin A (Reavill & Dorrestein, 2018) have 
been proposed for treatment. Xanthomas may lead to fo-
cal feather loss without feather-picking (Koski, 2002). 
This lesion is more frequent in psittacine (Psittaciformes 
order), predominately in older budgerigars and cocka-
tiels (Reavill & Dorrestein, 2018). However, other avian 
orders, including Columbiformes, Anseriformes, and 
Accipitriformes, have also been affected (Hanson et al., 
2020). Budgerigars and cockatoos, especially galah or 
rose-breasted cockatoos (Eolophus roseicapilla), are 
prone to developing lipomas (Filippich, 2004; Koski, 
2002). Despite the benign nature, the surrounding tis-
sues may be massively invaded by xanthomas (Kubiak, 
2021), which was seen in our patient. In terms of etiol-
ogy, the lipid-rich diet of this bird (majorly composed of 
pumpkin seed, sunflower seed, hemp seed, and boiled 
eggs) and lack of any clinical signs related to renal dis-
eases or endocrinopathies explain the propensity of de-
veloping xanthogranuloma. It is well-established that 
high-fat diets and hyperlipidemia are linked to develop-
ing xanthomas (Stacy et al., 2021). Moreover, the owner 
rejected any previous local trauma, inflammation, or ir-
ritation; such lesions were absent in the patient’s health 
records. It can be concluded that stress, dietary imbal-
ance, and consumption of lipid-rich feed are the leading 
underlying causes of the development of xanthogranu-
loma in this patient.
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زمینه مطالعه: زانتوگرانولوما (زانتوما) ضایعه ای نادر، غیرعفونی، گرانولوماتوز و زرد رنگ است که قوامی نرم دارد. هیپرکلسترولمی و 
هیپرلیپیدمی علل زمینه ساز بروز این ضایعه اند. زانتوما در مهره داران و انسان ها گزارش شده است. گزارش پیش رو زانتوگرانولومای پوستی 
ناحیه تیبیوتارسال را در یک طوطی سینه صورتی (کاکادو) 5 ساله که با رژیم غذایی پرچربی تغذیه شده است، ارائه می دهد. بیهوشی با 
ایزوفلوران از طریق ماسک صورت متصل به دستگاه بیهوشی Ohmeda القا شد. توده به روش جراحی برداشته شد و به منظور تشخیص 
دقیق برای هیستوپاتولوژی ارسال شد. بافت در فرمالین بافر خنثی 10 درصد تثبیت شد و مقاطع بافتي برای رنگ آمیزی هماتوکسیلین و 
ائوزین (H&E) پردازش شدند. در بررسی هیستوپاتولوژیک اسلایدهای روتین H&E، ماکروفاژهای واکوئله و دیوسلول های چند هسته ای، 
شکاف های کلسترولی و ارتشاح هتروفیل ها مشاهده شد. رنگ آمیزی اختصاصی Oil Red O بر روی مقاطع انجمادی با هدف نشان دادن 
تجمع داخل سلولی و خارج سلولی چربی انجام شد. زانتوگرانولوما به بافت های اطراف تهاجم می کند. بنابراین، برداشتن کامل توده به 
روش جراحی ضروری است. وضعیت بیمار به مدت 1 ماه به دقت بررسی شد و اثری از بازگشت ضایعه مشاهده نشد، اما بیمار به دلیل 
ابتلا به اختلالات تنفسی تلف شد. اعتقاد بر این است که استرس و مصرف خوراک پرچرب از عوامل مستعدکننده ایجاد زانتوگرانولوما 

در این پرنده بوده اند.
Oil Red O ،کلیدواژه ها: کاکادو، ناحیه تیبیوتارسال، زانتوگرانولوما، هیستوپاتولوژی
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