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Abstract : About 2-year old northern goshawk (Accipiter gentilis) which is designated as natural monument (#323-
1) in Republic of Korea was rescued by a local farmer and presented with a 2-weeks history of pain, swelling, stiffness
and limping. On physical examination, plantar pododermatitis and digit IV weakness were observed. Radiographic
findings also showed bone lyses with soft tissue swelling in the foot. A definite diagnosis was made as stage III
bumble foot after multidisciplinary approach of the patient. Bacterial culture was performed, and concurrently antibiotic
susceptibility testing is determined using wound site exudates specimen. Bacterial isolates were identified as
Staphylococcus aureus, known normal skin flora. Treatment was initiated with surgical incision and necrotized tissues
removal. Lavage-drainage and ball bandage were applied with topical mupirocin ointment application. Doughnut shaped
pad was attached on bottom of the ball bandage to reduce weight bearing. After three weeks of intensive care, the
wound site completely healed but digit [V weakness remained permanently. The goshawk returned to nature after eight

weeks after treatment.

Key words : Accipiter gentilis, bumble foot, nothern goshawk, pododermatitis.

Introduction

A type of Peregrine Falcon is known of 61 species in the
world, and 6 of Peregrine species are recorded in Korea (2).
A northern goshawk (Accipiter gentilis, order Accipitri-
formes) is distributed in Europe, North America and Korea.
The northern goshawk is a medium-sized forest raptor, its
length is about 48~61 cm, widely distributed from the sub-
arctic zone to the temperate zone of the northern hemisphere
(5). Cultural Heritage Administration (CHA) in Korean gov-
ernment actively protects this threatened species of northern
goshawk designating as natural monument #323-1 by Natu-
ral Monument Protection Act.

Bumble foot is a general term for the inflammatory or
degenerative condition of the bird’s foot, which may range
from a very mild redness or abrasion to chronic, deep-seated
abscesses. This condition is found on the plantar aspect of
the feet where it can form an abscess. It looks like callus, feel
hard and occasionally affect both feet (4). Bumble foot is a
progressive, granulomatous pedal disease primarily affecting
a lot of raptor species. Up to now, Bumble foot is reported in
Anseriformes, Ciconiiformes, Faiconiformes, Galliformes,
Passeriformes and Strigiformes, and may develop to arthri-
tis, osteomyelitis and septicemia and also could be most
lethal condition in roseate spoonbill (Ciconiiformes) (3).
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Generally, bumble foot in raptor is initiated by trauma to
plantar skin surfaces causing devitalization and subsequent
entry of pathogens, and clinical challenges in treating the
condition include difficulty achieving therapeutic levels of
systemic antimicrobials and poor wound healing because of
the constant weight bearing. Recommendations for treatment
include a combination of systemic antibiotic therapy, addi-
tional topical antibiotics or wound healing agent application,
surgical debridement, and protective foot casting with
reduced weigh bearing supporting vascular perfusion (1).

We were aware that there was no case report on the bum-
ble foot in northern goshawk. This paper describes the patho-
logical conditions, diagnosis and treatment of bumble foot in
one male northern goshawk, which is protected by being des-
ignated as natural monument #323-1 in Republic of Korea.

Case

A 2-year old northern goshawk (Accipiter gentilis) was
presented with a 2-weeks history of pain, swelling, stiffness
and limping (Fig 1). Potential clinical values were quoted
because the patient is one of the endangered wild animals
designated as natural monument (#323-1) in Korea. On phys-
ical examination, plantar pododermatitis and digit IV weak-
ness were observed. Granulomatous mass and inflammation
were observed in the foot lesion. Plantar surface of the
patient’s foot demonstrating ulcerative pododermatitis, were
determined as known as bumble foot (Fig 2). Lesions had
started as a smooth, pink, erosive and flattened area on the
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Fig 1. Northern Goshawk which is designated as natural mon-
ument (#323-1) in Republic of Korea was admitted.

Fig 2. Foot swelling and granulomatous masses were observed.

Fig 3. Radiographic findings identified soft tissue swelling and
bone lysis.

plantar surface of the foot. Radiographic findings also identi-
fied bone lyses with soft tissue swelling in the foot (Fig 3). A
definite diagnosis was made as stage Il bumble foot after
multidisciplinary approach of the patient. Bacterial culture was
performed, and concurrently antibiotic susceptibility testing
is determined using wound site exudates specimen. Bacterial
isolates were identified as Staphylococcus aureus, known

Fig 4. Wound site after resection of necrosis tissue (left foot).

Fig 5. Various sizes of disinfected perch were provided to pre-
vent recurrence of the disease.

normal skin flora.

After initial surgical debridement of the proliferative, crusty
lesions, the wound had to be left open to secondary healing
by granulation due to lack of sufficient healthy adjacent skin.
Surgical incision of the lesion and necrotized tissue removal
were performed (Fig 4). Drainage, lavage and bandage were
applied every day. Before every bandage changing, 10% pov-
idone iodine solution washing was used to disinfect wound
site and topical mupirocin ointment application was per-
formed for several weeks, serving to both protect the tissue
and provide local broad-spectrum antibiotic delivery. A spe-
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Fig 6. Wound site was completely healed except remaining
scars.

cial lightweight, flexible ball bandage was applied and
changed every two days under slight sedation. A wad of
gauze sponges were placed in the foot and close the toes
around it uniformly. Patient’s foot was wrapped with self-
adhering elastic wrap such as Coban. The bandaging pro-
gressed around and around the foot and ankle as though
forming a ball. Doughnut shaped pad was attached on bottom
of the ball bandage of the foot to reduce weight bearing and
supporting posture. Systemic aminoglycoside, amikacin (IM,
20 mg/kg) was selected according to the result of antibiotic
susceptibility testing. After removal of bandage, various sizes
of disinfected perch were provided to prevent the recurrence
of pododermatitis condition (Fig 5). After three weeks of
treatment, the wound site was completely healed except re-
maining scar tissue (Fig 6). Unfortunately the weakness of
fourth digits was remained as permanent injury. The gos-
hawk returned to nature after eight weeks after treatment.

Discussion

There is little information about occurrence of bumble foot
in free-living raptors. It is assumed that they might suffer
from foot infections, but the incidence is considered to be
lower than in captive or domestic birds. Probably this is
because wild birds are more active, have more control over
landing impact and have a choice of perching surfaces with a
variety of textures (6). Therefore the time from admission to
development and duration of clinical problems by pododer-
matitis are highly variable for the clinical practice of veteri-
nary clinicians in wildlife rescue center. This was partly due
to birds that were considered non-releasable could spent very
long periods in captivity at the center before they died. Cap-
tive raptors might be euthanized or were transferred to another
institution, however, the bumble foot frequently recurred and
a few birds were released before their foot lesions were com-
pletely healed.

In this case, we basically followed the recommendations of
a combined therapy with systemic antibiotic therapy, topical
antibiotic application and frequent disinfectant washing, sur-
gical debridement, and protective foot casting. In case of sec-
ondary healing support, using topical mupirocin ointment

application for direct antibiotic delivery has the advantage of
not only sealing the wound from further contamination but
also preventing granulation tissue from overgrowth and allow-
ing new layers of epithelium to grow underneath and gradu-
ally close the wound by additional pain management. Bacterial
infections cause tissue damage, but it is the host response
that subsequently triggers a cascade of destructive inflamma-
tion. Therefore, one of the chronic granulomatous diseases
such as bumble foot in birds respond best to long-term com-
bination of antibiotic therapy and surgical debridement as
this report described. It is known that systemic antibiotic
therapy alone often fails to address the disease, owing to the
intracellular location of the pathogen within the granuloma
and the avascular nature of the lesion itself (4).

Wound care for raptor is very similar to that of mammals,
except that birds are very sensitive to steroids. Therefore, the
topical or parenteral steroids already were avoided by veteri-
narians of wildlife rescue practice in this case. For the appro-
priate and prompt bandaging procedure for the birds, the
veterinary practitioner in wildlife medicine needs to be pre-
pared with the variety of pieces of bandage due to the specific
anatomy of bird. Typical bandage materials need to be cut
smaller. Ball or snowshoe bandages are used to protect the
plantar surface of the foot and evenly distribute the bird’s
weight in cases of ulcerative pododermatitis, or bumble foot.
The interdigitating bandage is wrapped around the entire foot
between toes. The ball bandage is more ball-shaped, and the
snowshoe bandage is flatter.

The treatment success in this case was undoubtedly due to
systemic and topical antimicrobial combination wound man-
agement and the constant bandage changes. Changing dough-
nut shaped new feet pads for ball bandage every time
resulted in constantly varying and supporting pressure distri-
bution on the plantar surface alleviating pain. The advantage
of using this multidisciplinary approach reported here is just
only one case, and will have to be assessed in further cases
for preparing measures of threatened species protecting.

Acknowledgement

This work was carried out with the support of "Coopera-
tive Research Program for Agriculture Science & Technol-
ogy Development (Project title: Development of insect-based
aquaculture feed ingredient, Project No: PJ010034)" Rural
Development Administration, Republic of Korea.

References

1. Burke HF, Swaim SF, Amalsadvala T. Review of wound
management in raptors. J Avian Med Surg 2002; 16: 180-191.

2. Duckworth J, Moores N. A re-evaluation of the pre-1948
Korean breeding avifauna: correcting a ‘founder effect’ in
perceptions. Forktail 2008; 24: 25-47.

3. Poorbaghi SL, Javdani M, Nazifi S. Surgical treatment of
bumblefoot in a captive golden eagle (Aquila chrysaetos).
in Veterinary Research Forum. 2012.

4. Remple JD. A multifaceted approach to the treatment of
bumblefoot in raptors. J Exot Pet Med 2006; 15: 49-55.

5. Takaki Y, Kawahara T, Kitamura H, Endo K-i, Kudo T.
Genetic diversity and genetic structure of Northern Goshawk



Successful Treatment of severe Bumble foot in a Northern Goshawk (Accipiter gentilis) 271

(Accipiter gentilis) populations in eastern Japan and Central responsive to potassium arsenite and micrococci in the
Asia. Conserv Genet 2009; 10: 269-279. blood of three birds of prey. Acta Vet Hung 2002; 50:
6. Tarello W. A possible relationship between bumble foot 143-150.

Ht XMOHO|A 2rAiSE Bumble foot2] ME&0Ql X8 S|

0

%d*** 7|I%_4

Hejs - 253 -

= =
FHUhL NS EAN, BN S, AR N F R, HeAT G ol ey e

2 o :2d W 57 W ) OINF AWGE 30315 ARyE A9 55, BE 9 YL F542 e
ST, B A A Bo1eIN] PREe] 2FAE AL ARE SO Aels) Shstslel Lael hasct A
AR 3 G el e A7HAs 4l kRS SjoF 242 etk PAIEEE Akl ke v
o 53 wls) wiel ga) 2ol Sasiglon, o Rilal Hod wol 3] bumble foolo ARSI

A B9 AT HjokS AAske A A R AAE sk Wi A3 Bl 455 Staphylococcus
aureusZ. 1= o Amlkacm°] Hdol sle o= ﬂ"]-ﬂc’*‘:‘r Shos W RS AAsl] B 2R
& AAT F AL WS F F2Hom BUe GAA FIEA AIAS XF e BRUHOR 47 0

A% el AASTE 35 0] FFA0 RS B A PE S8 AFHUAAY, FHEOD B W 4
B W I AL AR A 6 BT ok Ados Pz

Q01 : Accipiter gentilis, bumble foot, &1 Zull, 2|7+



