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Abstract

Background: Cutaneous tumors are rarely described in avian and are frequently of viral origin. Solid tumors of
vascular origin are seldom reported and usually result in difficult management by surgery alone. We describe the
outcome of a subcutaneous low-grade epithelioid hemangioendothelioma (EHE) treated with the combination of
surgery and electrochemotherapy.

Case Description: A 10-year-old male budgerigar parakeet (Melopsittacus undulatus) was referred for evaluation of
a 2-month non-healing exophytic mass on the left wing. The bird was bright, alert, and responsive, with a 2 X 1 cm
proliferative lesion on the wing. Signs of discomfort were elicited by the clinical manipulation of the wing; no other
abnormalities were detected during physical evaluation. Following hematological and imaging analysis, the parakeet
was anesthetized and the mass was surgically removed. The histopathology report came back with a diagnosis of
incompletely excised subcutaneous low-grade EHE. A surgical revision was not feasible due to the anatomical location
and tumor extension. Adjuvant electrochemotherapy was chosen to increase the chance of tumor control. Two sessions
of electrochemotherapy were performed with a 2-week interval between treatments using intralesional bleomycin
followed by trains of permeabilizing electric pulses. Side effects were not observed and the parakeet was disease-free
for 12 months when he died of acute renal failure.

Conclusion: In lieu of the incomplete surgical excision of the tumor, electrochemotherapy resulted in good local
control and cosmetic appearance and should be added to the standard oncological therapies for avian.
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Introduction

Tumors are frequently reported in budgerigar (Baker,
1980; Reece, 1992). A survey of 257 neoplasms of

selected cases, radiation therapy (Freeman et al., 1999;
Swisher et al., 2016). Electrochemotherapy (ECT)
involves intra-tumoral injections of chemotherapy (e.g.,

budgerigars (Baker, 1980) reported that the commonest
neoplasms were the testicular tumors. In terms of
occurrence, testicular tumors are followed by cutaneous
(Owen et al.,2007; Jakab et al.,2013; Nau et al., 2017),
mesenchymal (Sasipreeyajan ef al., 1988; Gulbahar
et al., 2005; Hernandez et al., 2012), renal (Simova-
Curd et al., 2007), and vascular (Kline et al., 2016;
Rossi et al., 2016). Regarding vascular neoplasms in
avian, they are most of the times benign hemangiomas
associated with subgroup J avian leukosis virus (Lin
et al., 2013). Very few cases of malignant vascular
tumors have been reported in different species, including
hemangiosarcoma and hemangioendothelioma, with
locally aggressive behavior (Sledge et al., 2006; Kline
et al., 2016; Rossi et al., 2016). Treatment options
aimed at local control are limited to surgical excision
of the neoplasms (Baker, 1980; Reece, 1992) and, in

cisplatin or bleomycin) followed by the application of
electric pulses to promote drug absorption (Spugnini
et al., 2016). ECT is gaining popularity in exotic
animals’ oncology (Brunner et al., 2014; Spugnini
et al., 2014, 2018; Lanza et al., 2015; 2017; Racnik
et al., 2017; 2019). It currently consists of intra-
tumoral injections of chemotherapy agents (usually
cisplatin or bleomycin), followed by local delivery
of biphasic electric pulses that induce clustering of
the transmembrane proteins, thus enhancing drug
absorption by cancer cells (Spugnini et al., 2016).

Case Details

A 10-year-old male budgerigar parakeet (Melopsittacus
undulatus) was presented for clinical assessment of
a rapidly growing, non-healing exophytic mass on
the left wing (Fig. 1A). The bird was bright, alert,
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Fig. 1. (A) The patient at presentation showing a large,
ulcerate, exophytic mass on the left wing. (B) The
histological appearance of the tumor made up by a mixture
of areas of epithelioid hemangioendothelioma and areas of
low-grade angiosarcoma (H&E; original magnification x
10). (C) Bleomycin is locally injected in the tumor bed. (D)
Permeabilizing electric pulses are administered using plate
electrodes. (E) The patient at 3-months follow-up showing
no evidence of disease.

and responsive, with a 2 x 1 cm proliferative lesion
that grew up over the previous 2 months. Signs of
discomfort were elicited by the clinical manipulation
of the wing; no other abnormalities were detected
during physical evaluation. The clinical appearance
was suggestive of a neoplastic lesion; therefore, the
patient was staged with a complete blood cell count,
biochemical analysis, and total body radiographs. The
hematological exams were within normal limits, and
total body radiographs did not show other underlying
pathological conditions or signs of metastatic disease.
The parakeet was anesthetized using sevoflurane
2% in an induction chamber for exotics, followed by
maintenance using sevoflurane with a facial mask.
The lesion was marginally excised due to its deep
connections with underlying tissues and the surgical
field was sutured following the guidelines for surgery
in avian (Speer, 2015). The bird was discharged on
antibiotics and anti-inflammatory drugs (enrofloxacin 5
mg/kg PO, BID for 5 days and Meloxicam 0.2 mg/kg
PO SID for 3 days). The excised mass was submitted
for histologic evaluation. Histologic sections of
the mass were stained with Hematoxylin and Eosin
and Van Gieson stain. Histopathologic diagnosis
of incompletely excised subcutaneous low-grade
epithelioid hemangioendothelioma (EHE) was made.
EHE, first described by Weiss and Enzinger (1982),
is a distinctive, and malignant vascular neoplasm with
indolent behavior in the majority of cases (Weiss and
Enziger, 1982), occurring mostly in soft tissues, bone,
and skin of extremities in human; it has never been

described in an avian species (Mentzel et al., 1997).
Its morphology is peculiar and distinguishes itself
from common vascular tumors (hemangiosarcoma
and lymphangiosarcoma) due to some morphological
features such as the constant presence of well-formed
multicellular vascular channels, in which a large
percentage of lumina show one or maximum two
erythrocytes, and some time are occluded by hyaline
thrombi. Classically, the vacuolated endothelial cells
are arranged in short cords and strands recapitulating
the primitive angiogenic cords of the yolk sac (Billings
et al., 2003). Although a progressive clinical course
with tumor-related fatality has been documented in
some human instances, this lesion does not behave as
aggressively as a conventional angiosarcoma (Deyrup
et al., 2008; Jinghong and Lirong, 2011; Li et al.,
2013). In our case, the large, ulcerate, and exophytic
mass removed from the left wing (Fig. 1A) showed an
infiltrative and characteristic vasculocentric growth,
with relatively sharp demarcation, with occasional
intravascular expansion and occlusion of larger
vessels. The lesion was histologically composed of
characteristic epithelioid cells arranged in strands,
cords, and nests. In some microscopical fields, there was
also often a histiocytoid cellular appearance of some
group of pleomorphic, sometimes multinucleate giant
cells. Additional fusiform cells were seen associated
with some small, neo-formed microvessels. In the
central part of the mass, a solid highly cellular area
was encountered. The nuclei of neoformed endothelial
and fusiform cells were commonly vesicular with
small, often distinct nucleoli. Mild nuclear atypia was
at least focally observed. In the areas with increased
cellular atypia was observed, nuclear pseudoinclusions
were generally seen. The growth rate of the tumor was
estimated low on the basis of mitoses, less than five per
ten high-power field. Generally, an abundant hyaline
cytoplasm with variable intracytoplasmic vacuoles was
observed in cells constituting the tumor. The prominent
feature of the tumor was the constant presence of well-
formed multicellular vascular channels, in which a
large percentage of lumina were occluded by hyaline
thrombi (Fig. 1B). Stroma was absent in highly cellular
areas, while a myxohyaline stroma was at least focally
present in the most swollen and vascularized areas. In
the central part of the tumor, more compact, no necrosis,
nor dystrophic calcification, cartilage, or metaplastic
bone were ever observed. Hemosiderin deposition and
a predominantly marginal inflammatory reaction were
also seen. Due to the presence of residual disease in the
tumor bed, additional therapy was suggested although
the potential for local recurrence of these neoplasms
is not clearly defined in avian. Surgical revision was
ruled out and the owner declined radiation therapy
and opted for ECT. At the time of suture removal, the
parakeet was again anesthetized with sevoflurane 2%
and the tumor bed was infiltrated with bleomycin at the
concentration of 2.5 mg/ml (total injected volume 0.1
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ml) (Fig. 1C). Five minutes after the injection, trains of
eight biphasic pulses lasting 50 plus 50 microseconds
at the voltage of 1,200 V/em (frequency, 1 Hz) with
eight 300-microsecond interpulses (total treatment
time per cm, 3.2 milliseconds) were administered
with a clinical electroporator certified for veterinary
use (Onkodisruptor®) (Fig. 1D). The patient was
discharged after the session and scheduled for a second
and last ECT treatment after 2 weeks. The therapy was
well tolerated and toxicosis was not observed. The
bird has been disease-free for 12 months (Fig. 1E)
when he died of acute renal failure. The owner did not
allow to perform a necropsy, to identify possible tumor
dissemination.

Discussion

In avian species, tumors of endothelial origin, such
as hemangiomas, hemangioendothelioma, and
hemangiosarcomas, have primarily been described in
chickens (Soffer et al., 1990) mostly having a viral
etiology (Masegi et al., 1993). Scant reports of tumors
of endothelial cell origin have been documented in non-
poultry avian species (Suedmeyer et al., 2001; Sledge
et al., 2006; Kline et al., 2016; Rossi et al., 2016). A
subcutaneous hemangiosarcoma has been reported in
a golden pheasant (Suedmeyer et al., 2001) and in a
cockatiel (Sledge et al., 2006). In both cases, the tumor
rapidly recurred after the surgical excision, resulting
in euthanasia. In our case, the incomplete excision of
the vascular neoplasm, albeit being classified as a low
grade, still might result in tumor recurrence.

ECT, the amalgamation of high-voltage -electric
pulses and chemotherapy agents, has been shown to
be exceedingly effective at controlling incompletely
excised cutaneous and subcutaneous tumors regardless
of histologic origin (Spugnini and Baldi, 2014). In the
current case, bleomycin was chosen because it is the
agent most potentiated by ECT. The extensive nature of
the lesion prevented wide excision, resulting in marginal
tumor removal. Because of limited knowledge on the
systemic administration of chemotherapeutics in avian,
the budgeteer was locally treated with bleomycin. ECT
was well tolerated by the patient and no tumor recurrence
was observed in the 12 months post-treatment. In
conclusion, ECT is becoming an additional adjuvant
modality in exotic animals for locally invasive and/or
incompletely excised neoplasms.
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