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Abstract
Shark attack-related injuries (SARIs) are rare but may result in highly complex wounds requiring reconstruction by plastic 
surgeons. Here, we present an unusual case of SARI of the breast and briefly review literature on reconstructive management 
of (1) breast injuries from other large animals and (2) SARIs to other parts of the body. Our patient was a 39-year-old woman 
who experienced massive bilateral breast tissue loss from a shark attack. After primary surgical wound management, includ-
ing debridement and washout, the patient underwent completion mastectomy with bilateral deep inferior epigastric perforator 
flap breast reconstruction. Literature review revealed that reports of animal-related injuries to the breast are rare, with ours 
being the first on SARI to the breast and the only describing major reconstruction of animal-related breast injury. Literature 
on reconstruction of non-breast SARI wounds is limited to two case reports describing severe tissue damage akin to that 
seen in our patient, both necessitating extensive debridement followed by reconstruction. Overall, our findings demonstrate 
the uniquely devastating damage resulting from SARIs and the value of primary wound management and abdominally based 
free flaps in successfully reconstructing these wounds.
Level of evidence: Level V, therapeutic study.
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Introduction

Shark attacks are rare [1] but may result in devastating tis-
sue loss [2–5]. Improved survival rates after shark attack 
[6] means more victims may present to plastic surgeons for 
reconstruction of their shark attack-related injuries (SARIs). 
SARIs most commonly affect the limbs (60.2% of cases), 
although SARIs to the torso (7.4%) have been hypothesized 
as among the more difficult to manage [6]. Here, we describe 
a unique case of SARI involving the breasts and provide a 
brief review of literature on reconstruction of (1) animal-
related injuries to the breast and (2) SARIs to other parts 
of the body.

Case report

A 39-year-old woman without past medical history was snor-
keling in Hawaii when she was attacked by a large shark. 
Punching the shark, the patient freed herself from its grasp 
and swam to shore, where she was assisted by bystanders 
and taken by ambulance to a trauma center.

The patient was initially found to be in hypotensive shock 
from hemorrhage, but stabilized with fluid resuscitation. 
Trauma survey showed skin and soft tissue loss of both 
breasts, as well as bite wounds of the forehead, abdomen, 
and left elbow (Fig. 1). She was taken to the operating room 
for thorough wound washout and debridement. Her breast 
injuries underwent vacuum-assisted closure and her other 
superficial wounds were closed primarily. Her remaining 
hospital course was uncomplicated, and she was discharged 
on post-injury day (PID) #8 and returned home to California.

The patient presented to us on PID#11 to discuss breast 
reconstructive options. Breast examination found exten-
sive bilateral skin (R:20 × 12 cm, L:13 × 20 cm) and paren-
chyma loss, with greater right-sided parenchyma loss. Both 
nipple-areolar complexes were also lost. She had sufficient 
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abdominal tissue for breast reconstruction and skin resur-
facing so was offered bilateral completion mastectomy and 
DIEP flap breast reconstruction.

Due to scheduling limitations during the COVID-19 
pandemic, reconstruction ultimately occurred on PID#54. 
Wound-vacs were removed revealing underlying granulation 
tissue. Left-sided completion mastectomy was performed 
while leaving a small amount of superior parenchyma to 
match the right side. Bilateral DIEP flaps were harvested 
and anastomosed to internal mammary vessels in standard 
fashion. Breast mounds were formed and flaps provided 
adequate coverage for skin defects. She experienced no 
post-operative complications and was discharged on post-
operative day three.

Three months later, the patient returned to us for minor 
revisions, including nipple reconstruction and abdominal 
scar revision. On PID#165, the patient reports good physi-
cal health and high satisfaction with her cosmetic outcomes 
(Fig. 2).

Discussion

Although still rare, human encounters with sharks are 
increasing in frequency [6]. To date, literature on treat-
ment of SARIs has primarily focused on initial stabiliza-
tion, infection control, and primary surgical wound man-
agement [2, 7, 8]. With improvement in these techniques, 
survival rate after SARI has also improved over time [6], 
meaning a growing number of patients may present to 
plastic surgeons for definitive SARI reconstruction. In 
this study, we present a case of management for SARI 
to the breast, which we successfully reconstructed using 
DIEP flaps.

Animal-related breast injuries have only been described 
previously in a handful of case reports and small case stud-
ies. A literature review identified articles on injuries from 
ticks [9, 10], bees [11], spiders [12, 13], scorpions [14], 
and a leech [15], which had tunneled into the free flap of a 

Fig. 1  Pre-operative shark 
attack-related injuries to the A 
forehead, B left elbow, C ante-
rior torso, and D breasts
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patient undergoing treatment for venous congestion. How-
ever, descriptions of reconstructive surgery for animal-
related breast injuries are limited to just two cases. The 
first report was of a 6-year-old girl who suffered a dog 
bite to the breast, which was small enough to initially be 
closed primarily but eventually required minor revision 
for scarring and nipple flattening [16]. The other patient, 
an 8-year-old whose breast was bitten by a horse, had an 
injury that was allowed to heal secondarily but eventually 
resulted in breast deformity that was corrected with fat 
grafting [17]. Thus, our patient appears to be both the first 
case in the literature of SARI to the breast and of animal-
related breast injury requiring major reconstruction.

Sharks are likely one of the few species capable of inflict-
ing the massive tissue damage seen in our patient, and our 
second review identified two more cases describing recon-
struction of SARIs to other body parts. The first described 
an 18-year-old woman with near-total left thigh loss after 
shark attack [18]. Her initial wound management included 
debridement and split-thickness skin grafting, followed 
5 weeks later by DIEP flap reconstruction of the thigh. 
Her course was uncomplicated and, at 1-year follow-up, 
she experienced only mild limitations to her daily activi-
ties. More recently, Roy et al. chronicled the treatment of a 
39-year-old woman who presented to them on PID#6 also 
suffering from severe SARI to her thigh [19]. On arrival, 
the patient’s leg wound still contained saltwater and sand, 
and appeared to have been closed with a composite graft of 
amputated thigh tissue. Cefazolin/metronidazole/clindamy-
cin were initiated for broad coverage, although a recent study 
identified fluoroquinolones or a third-generation cephalo-
sporin plus doxycycline as better options against shark oral 
flora [20]. After irrigation and debridement, the patient’s 
wound was first closed on PID#9 with a free anterolateral 
thigh flap, which failed on PID#15. Definitive reconstruction 
of the thigh was ultimately completed using a free TRAM 
flap on PID#393, which reportedly resulted in acceptable 
cosmetic and functional outcomes.

Comparing our patient to these two other SARI cases 
yields a few possible implications for future SARI 

reconstruction. First, the primary wound management 
period appears important. In the two cases with adequate 
initial debridement and washout, definitive reconstruc-
tion was largely uncomplicated. As with more common 
penetrating bite wounds, broad-spectrum antibiotic cov-
erage is essential [21, 22]. However, these measures were 
not applied to the third patient, whose first flap failed and 
course was much more complicated. Second, our find-
ings suggest that major SARIs may best be repaired with 
abdominally based free flaps, which were the final recon-
structive methods for each case. These flaps are famil-
iar to many plastic surgeons, especially in the setting of 
oncologic breast reconstruction, and often provide a large 
volume of both skin and adipose tissue. In many patients, 
the abdomen may provide the only volume of tissue suf-
ficient for reconstruction of the massive wounds inflicted 
by sharks.
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