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Introduction 

Sea turtles have a complex and 

long life cycle, making them susceptible 

to threats caused by natural, biological, 

and/or anthropic factors at all 

developmental stages [1], [2], [3], [4], [5], 

A juvenile green sea turtle (Chelonia mydas) of undetermined sex was rescued on 
October 16, 2019, in the archipelago of Fernando de Noronha, Pernambuco, Brazil. 
The animal was presence of active bleeding resulting from two transverse fractures in 
the carapace, with exposure of the coelomic cavity. Radiological and hematological 
tests were performed. The animal received therapeutic support and surgical 
reconstruction of the carapace. The animal was medically cleared and reintroduced 
into the natural environment 120 days after it was rescued. The protocol used here 
for both the rehabilitation and the surgical procedure was concluded to be effective. 
 
Keywords: Carapace fracture; Reconstruction; Traumatic; Cheloniidae; Testudines. 
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[6]. Traumatic injuries considerably 

affect sea turtles; these may occur as a 

result of predator bites, fishing 

interactions with oil and natural gas 

exploration/production activities, 

motorized boat collisions, and hopper 

dredging [7], [8], [9], [10]. 

Of the seven species found 

worldwide, green turtles (Chelonia 

mydas) account for most of the reported 

deaths caused by boat collisions [11], 

which may be due to several factors, 

especially the coastal habit of the species 

[12]. 

Traumatic injuries may not cause 

death immediately, but lead to 

disorientation and weakness, and may 

serve as entry points for pathogens that 

then act as immunosuppressants and 

promote the development of 

opportunistic infections [13], [14].  

Most scientific publications have 

focused on collisions between boats and 

North Atlantic whales [15], [16], and 

there is a scarcity of information on 

collisions of boats with smaller species, 

and with all animals in the South 

Atlantic [17]. In this context, we herein 

report the first case of a successful 

rehabilitation of a sea turtle victim of a 

collision with a motorized boat in the 

archipelago of Fernando de Noronha, 

Pernambuco, Brazil. 

Case report  

A juvenile green turtle (Chelonia 

mydas) was rescued after a traumatic 

injury to the carapace on October 16, 

2019, by the technical team of the 

TAMAR Project (Tamar Center - 

ICMBio) in Porto de Santo Antônio 

(03°50′04″ S, 032°24′05″ W) in the 

archipelago of Fernando de Noronha, 

Pernambuco, Brazil. The animal had a 

good body condition score, 7.1 kg live 

weight, with 40.5 cm curved carapace 

length and 35 cm curved carapace 

width. The animal presented with 

severe agitation, slightly noisy and 

accelerated breathing, tachycardia, 

active bleeding, and traumatic injuries. 

Transverse fractures of the 

carapace, one in the anterior region on 

the second vertebral shield and 

corresponding secondary structures 

including the lateral and marginal 

shield on the right side (Figure 1A), and 

the second, posterior, fracture on the 

fourth vertebral shield with trauma to 

the lateral shields on both left and right 

sides (Figure 1B), exposing the coelomic 

cavity. The edges of the fractures were 

active and moved easily in accordance 

with the animal‘s movements. 

According to these findings and 

information collected at the stranding 

site, the animal was a victim of collision 

with the propeller of a motorized boat. 

After clinical stabilization for 48 

h, the turtle was transferred by air to the 

city of Natal, Rio Grande do Norte (RN, 

Brazil) for further examination, and later 

sent by overland transportation to the 

Rehabilitation Center for Marine Fauna 

of the Costa Branca Cetacean Project of 

the State University of Rio Grande do 

Norte, in the municipality of Areia 

Branca, RN. 
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Figure 1. Green turtle (Chelonia mydas) injuries after motor boat collision. (A) Transverse 

fractures on the second vertebral shield and secondary structures (first lateral and 

marginal shield, right side). (B) Fractures on the fourth vertebral shield and on the third 

lateral shields (both sides). 

 

Radiographic evaluations 

revealed two fracture lines on the 

animal's carapace. The first fracture 

(anterior region) extended from the 

neural bone through the first right 

pleural bone to the peripheral bone, and 

the second fracture (posterior region) 

extended from the neural bone to the 

fifth right pleural bone (Figure 2A to 

2C). 

Hematological examination 

revealed hypochromic microcytic 

anemia, leukocytosis with high 

heterophile, lymphocyte, basophil, and 

monocyte cell counts, and low total 

protein levels. Considering these 

findings and the poor clinical 

parameters, which demonstrated severe 

systemic instability, clinical stabilization 

was prioritized before proceeding with 

surgical reconstruction of the carapace.  

 The animal was kept out of the 

water to avoid contamination of the 

wound, and on damp cloths to avoid 

total dryness of the carapace and 

mucous membranes. For 15 days, the 

open wounds were treated with topical 

application of sterile 0.9% NaCl solution 

followed by a supersaturated solution of 

granulated sugar and filtered water 
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(1:1). Supportive treatment consisted of 

electrolyte replacement by mixed fluid 

therapy (1:3) with 0.9% sodium chloride 

+ 5% glucose + lactated Ringer’s solution 

(KabiPac®, 20 mL/kg IV q.72 h for 15 

days) diluted with a multivitamin, 

mineral, and amino acid complex 

(Bionew®, 0.2 mL/kg IV q.72 h for 15 

days). For presurgical therapy, the 

following were prescribed: the antibiotic 

ceftiofur hydrochloride (Bioxell®, 2 

mg/kg IM q.24 h for 30 days), the 

analgesics tramadol hydrochloride and 

sodium dipyrone (Tramal®, 5 mg/kg IM 

q.72 h for 15 days and D-500®, 25 mg/kg 

IM q.8 h for 15 days), and a meloxicam-

based anti-inflammatory (Maxicam®, 0.2 

mg/kg IM q.24 h for 5 days). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Radiographic examination of a green turtle (Chelonia mydas) with injuries due 

to collision with a motorboat. (A) Dorsoventral projection showing two transverse bone 

fractures. The first fracture was located in the anterior region (white arrow) and 

extended from the neural bone through the first right pleural bone to the peripheral 

bone, and the second, in the posterior region(black arrow), extended from the neural 

bone to the fifth right pleural bone. (B and C) Right and left laterolateral projections, 

respectively, showing fractures in the neural bones without spinal cord involvement 

(arrows). 

 

After clinical stabilization, the 

turtle was referred for surgical 

reconstruction of the carapace. The 

turtle was positioned in dorsal 
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recumbency, tramadol hydrochloride 

was given at 5 mg/kg IM as a pre-

anesthetic medication, and anesthesia 

was induced by inhalation of 4% 

isoflurane via a vaporizer with 100% 

oxygen by mask. The trachea was 

intubated with a cuffed endotracheal 

tube. The time from induction to 

extubation was 110 minutes. After 

intubation, anesthesia was maintained 

with 2% sevoflurane via a vaporizer. 

The turtle moved when we started the 

operation, so anesthesia was changed to 

isoflurane at a concentration of 3.5–4.0% 

during the surgical procedure. The end-

tidal CO2 partial pressure immediately 

after intubation was 63 mmHg and was 

maintained at 22–46 mmHg during 

surgery using artificial ventilation as 

needed. All unstable fracture fragments 

of the lesions were removed, 15 mm 

steel cannulated conical screws were 

fixed at the edges of the fracture line, 

and 0.8 mm steel cerclage wire was used 

to approximate the edges to support 

regeneration of discontinuous structures 

(Figure 3A). 

Afterward, a polypropylene 

Marlex mesh (Intracorp®) and resin 

were applied for anatomical restoration 

of the carapace to prevent entanglement 

with marine debris and to minimize 

adhesion of epibionts around the 

implanted material in the post-release 

period (Figure 3B). 

 

 
Figure 3: Surgical procedure in green turtle (Chelonia mydas) with injuries due to 

collision with motor boat. (A) Screw fixation at the lesion’s widest points and 

approximation of the edges with cerclage wire, with a polypropylene marlex mesh 

covering the lesions. (B) After completing the surgical procedure, with the carapace 

reconstituted with application of resin. 

 

After surgery, the turtle was kept 

in an area with low water depth, 

between 5 and 10 cm in height, to keep 

the nasal and oral cavities hydrated. 

Due to an absence of interest in food, a 

formulation based on fish paste and 

vitamin supplementation was 

administered enterally every 72 h for 20 

days, until the animal showed total 
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interest in spontaneous feeding with 

fish and seaweed. Twenty-eight days 

after surgery, the turtle was transferred 

to a 1 m3 circular area with salt water 

and showed satisfactory motor activity 

and no buoyancy impairments. The 

animal was medically cleared and 

reintroduced to the natural environment 

(04°55'50.1″ S–37°06'52.3″ W) 120 days 

after rescue. 

Discussion and Conclusion 

Turtle injuries resulting from 

trauma caused by collisions with boats 

usually include multiple carapace and 

plastron fractures, which are difficult to 

restore [18], [19], [13]. The type and 

severity of the injuries may depend on 

the part of the boat that collides with the 

animal [19], [13]. In particular, 

propellers produce multiple wounds 

that are linear, parallel, penetrating, and 

regularly spaced at a given angle [13]. 

These findings were also observed in the 

present case report. 

Several techniques have been 

described for carapace repair, including 

epoxy resin, screws, wires, and metal 

plates [20], [21]. However, each 

technique should be evaluated for the 

specificities of trauma and the animal's 

physical and clinical conditions [18]. In 

addition to fracture, soft tissue injuries 

with secretion leakage, immediate 

repair, or use of epoxy-type materials 

for repair can prevent drainage and 

cleaning of the underlying wound. This 

increases the risk of systemic infection, 

which supports the need for caution and 

attention when selecting the method to 

be used [22]. 

The clinical stabilization and pre-

surgical treatment recommended in this 

report proved to be effective in 

controlling pain and infection. The 

topical use of a supersaturated sugar 

solution, in addition to keeping the 

injured tissue viable, contributed to 

tissue remodeling and wound healing 

[23], [24], [25], [26]. 

The healing time reported for 

carapace damage in turtles is quite 

variable, as some reports indicate 3 to 9 

months [27] and others up to 30 months 

[28]. In this case, complete wound 

healing of the affected regions was 

observed after 115 days. 

The good body condition and 

hydration of the animal at the time of 

stranding were fundamental to the 

period in which the turtle was fasted 

and had to be kept in an area out of the 

water, with only parenteral nutrition. 

During this phase, parenteral nutrition 

provides the minimum necessary 

conditions until surgical reconstruction 

of the carapace is performed. 

The protocol used here for both 

rehabilitation and surgical procedures 

proved to be effective and can be used 

in similar cases. The animal’s early 

adaptation to the implanted artifacts 

and the fast regain of an interest in food 

were essential to the animal's rapid 

response in attaining satisfactory 

conditions, accelerating its return to 

nature.  
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