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Abstract:Thispaper describes the use of spinal anesthesia to promote analgesiaduring a surgery procedure in 

a marine turtle. A green turtle (Cheloniamydas) presenting multiple cutaneous fibropapillomas was referred to 

surgery. After premedication the animal was positioned for epidural anesthesia, however after extravasation of 

cerebrospinal fluid was performed spinal anesthesia with isobaric bupivacaine 0.5%. Consequent to blocking 

response was not observed against the painful stimuli under spinal block, showing the success of the technique. 

Spinal anesthesia was efficient to promote analgesia during the surgery. More studies are fundamental to help 

anesthesiologists who deal with rehabilitation and conservation of this species. 
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I. Introduction 
Sea turtles are reptiles that inhabit tropical and subtropical areas of the oceans, andplay a fundamental 

role in the marine ecosystem balance, mainly in the preservation of coral reefs and sandy beaches [1]. Five of 

the sevenknown speciesof sea turtles are described in Brazilian coastal areas: Carettacaretta (loggerhead turtle 

or yellow turtle); Cheloniamydas(green turtle); Eretmochelysimbricata(hawksbill turtle); Lepidochelysolivacea 

(olive ridley sea turtle) and Dermochelyscoriacea (leatherback turtle or giant turtle). Among them, C. mydas is 

reported as the most prevalent species on the Brazilian coast [2]. 

As slow growing species with long life cycle, the sea turtlesare extremely susceptible to human action. 

Several countries have developed programs aimed at the preservation of these animals; however, despite all 

efforts, such measures still have not been enough to ensure the survival of their future generations [3]. 

According to International Union for Conservation of Nature, all the speciesmentionedare vulnerable, 

endangered or critically endangered [4]. The increasingly constant anthropic interference in the oceans, either by 

the exploitation of their natural resources or by the disorderly occupation ofcoastal areas, is considered one of 

the most significant factors for the survival of these species. Moreover, there arereports of diseases that have 

also contributedto the declineof these populations around the world [5]. 

The fibropapillomatosis is an infectious disease that affects sea turtles, chiefly the green turtle (C. 

mydas). The etiology of this disease has not been fully clarified yet, but, in general, its prevalence is associated 

withpolluted coastal areas - contaminated with agricultural, domestic, and industrial wastes or marine biotoxins 

-high human density, and alsoectoparasites [6-8]. Besides, some tumor promoting viral agents are believed to be 

involved in the pathogenesis of the fibropapillomatosis [5]. The predominant lesions associated with this disease 

are fibroids, cutaneouspapillomas and fibropapillomas [9], and the most commonly used procedure is the 

surgical excision of the tumors,as no treatment has been considered effectiveso far [10-12]. 

Analgesia and pre-anesthetic medication are rarely practiced in reptiles, once there is scarce 

information about anesthesia in these species, mainly due to the physiological changes they present [13,14]. 

Local anesthesia techniques are not viable in wild animals if used alone; nevertheless they can be used 

associated with chemical restraint, sedation or even inhalational general anesthesia [15]. 

Spinal anesthesia, also called subarachnoid anesthesia, is a technique of regional anesthesia 

performednear the spinal cord [16,17]. Considered of fundamental importance in the practice of anesthesiology 

due to its high rate of success and predictability, this regional anesthetic modality is associated with many 

benefits, such as reduced morbidity and mortality, and better postoperative analgesia, when compared to general 

anesthesia alone [18,19]. 
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The present study aimed to report the use and efficacy of spinal anesthesia for surgical excision of 

cutaneousfibropapillomatosis in a green sea turtle (C. mydas). 

 

II. Case Study 
A green turtle (C. mydas), weighing 35 kg, was referred with a history of cutaneous fibropapillomatosis 

formations, measuring 4to 5 cm in diameter, each, in the region of the rear flippers. The recommended treatment 

was the surgical removal of the neoformations. To this end, the anesthetic protocol chosen for the procedure had 

meperidine associated with midazolam as premedication, both at a dose of 1 mg/kg, applied intramuscularly in 

the left forelimb. After the latency of pre-anesthetic medication, the animal wasplaced in prone position, and the 

anesthetic induction and maintenance were performedwithpropofolat doses of 2 mg/kg and 0.3 mg/kg/min, 

respectively,intravenously, and under syringe infusion pump.The puncture was performed with a 25x0.70 mm 

needle aiming to accomplish the spinal block. Right after the puncture, some extravasation of cerebrospinal fluid 

was noticed in the needle, so 0.5% isobaric bupivacaine, at the dose of 0.1ml for each 10 cm of carapace, was 

promptly administered. (Fig. 1) 

 
Figure 1.Presence of fibropapillomas on posterior flippers and extravasation of cerebrospinal fluid, confirming 

the subarachnoid space. 

 

Immediately after the completion of regional block, and throughout the surgical procedure, responses 

to painful stimuli were no longer observed, which could be perceived by the absence of reactions,such 

asmovements of the front flippers or head;by theheart rate,measured through the arterial pulse with a vascular 

Doppler;by the respiratory rate; and also by protective reflexes. 

 

III. Discussion 
Several green turtle populations (C. mydas) have decreased in number since ancient times. On a world 

scale, the decline has ranged between 34 and 58% over the three most recent generations of the species (141 

years), but, as the rate of decline has increasedover recent decades, these values may achieve higher levels 

[20].Thus, it becomes essential to better understandthe different diseases that affect the species, as well as any 

interventions they require. 

Despite being described since the 1930s, the fibropapillomatosis still represents a major challenge for 

professionals who deal with sea turtles. The multiple external cutaneous tumors, of varying sizes, 

formedespecially at the base of the flippers, tail, neck and head, eyes included, require surgical intervention to 

ensure the good health of these animals and even enablethemto return to their natural habitat [7,8,21]. 

It is known that the incidence of the fibropapillomatosis in nature may endanger the affected animals 

by changing their hydrodynamics, compromising the capture of food, and making them more susceptible to 

predation [22,23]. In addition, these formations can also impact internal organs such as liver, lungs, and kidneys; 

and, in advanced disease stages, make the animals become weak, anemic, and, occasionally, even blind [7,8,22]. 

Given the high prevalence of the disease and the survival rate of over 90 percent after surgery, the 

surgical procedure can be considered a necessary and safe intervention [5], so the focus can be directed to other 

issues such as anesthetics protocols. 

Anesthesia in chelonians is known as a major challenge due to the prolonged induction and recovery 

times, often associated with both inhalational and injectable protocols, and also to the complexity ofthe 



Spinal anesthesia in a green turtle (Cheloniamydas) for surgical removal of cutaneous… 

DOI: 10.9790/2380-09118386                                                  www.iosrjournals.org                                85 | Page 

anesthetic monitoring [24]. Regional anesthesia, in its turn, has been more widely used during surgical 

procedures in order to avoid the need for general anesthesia and the risks associated with it [25]. 

In spinal anesthesia, the local anesthetic, alone or in combination with other drugs [26], is injected in 

the subarachnoid space in order to block the neural conduction of nerve roots. Thus, it provides 

anintensesensory and motor blockade, which can be effectively reached with a small amount of local anesthetic 

[27] making this technique widespreadas a safe and effective method of promoting anesthesia in various surgical 

interventions [28,29].However, the extent and duration of such procedures become often unpredictable, as many 

factors regulate the kinetics of local anesthetics in the cerebrospinal fluid [30]. 

A crucial fact to be exposed from the report above is that, even unintentionally, the evidence of spinal 

fluid extravasation and the speed of the anesthetic block enabled a precise identification of the subarachnoid 

space. This punctual fact is of great relevance, once the techniques used for neuraxial blockades, in this type of 

patient, are called spinal blocks, exactly because of the difficulty in distinguishing precisely the subarachnoid 

space from the epidural space, even when techniques like computed tomography are employed [31]. 

Thus, the spinal anesthesia proved to be an effective and safe alternative for surgical excision of 

cutaneousfibropapillomatosis, providing satisfactory analgesia and anesthesia throughout the surgical procedure, 

as well as excellent anesthetic recovery. Several studies have been reported aiming to establish increasingly 

safer anesthetic procedures for sea turtles [32]. Thepresent report encourages further studies so that the 

physiological characteristics of these animals maybe better understood, ensuring, thereby, greater safety in 

surgical interventions.  

 

References 
[1]. K.L. Eckert, K.A. Bjorndal, F.A. Abreu-Groboisand M. Donnelly, Research and Management Techniques for the Conservation of 

Sea Turtles, Proc. IUCN/SSC Marine Turtle Specialist Group Publication, Washington, DC, 1999, 235. 

[2]. M.A. Marcovaldi and G.G. Marcovaldi, Marine Turtles of Brazil: the history and structure of Projeto TAMAR-IBAMA, 

BiologicalConservation, 91(1), 1999, 35-41. 

[3]. P. Catry, C. Barbosa, B. Paris, B. Indjai, A. Almeida, B. Limoges, C. Silva and H. Pereira, H, Status, Ecology, and Conservation of 

Sea Turtles in Guinea-Bissau, ChelonianConservationandBiology, 8(2), 2009, 150-160. 

[4]. IUCN. 2015. The IUCN Red List of Threatened Species. Available from: http://www.iucnredlist.org. LastaccessedApril 13, 2015. 

[5]. E.R. Matushima, A. LongattoFilho, C. Di Loretto, C.T. Kanamura, I.L. Sinhorini, B. Gallo and C. Baptistotte, Cutaneous papillomas 

of green turtles: a morphological, ultra-structural and immunohistochemical study in Brazilian specimens, Brazilian Journal of 

Veterinary Research and Animal Science, 38(2), 2001, 51-54. 

[6]. R.H. George, Health problems and deseases of sea turtle, in J.A. Musick and P.L. Lutz (Eds), The biology of sea turtle (New York: 

Science series 1997) 364-375. 

[7]. A.A Aguirre and P.L. Lutz, Marine Turtles as Sentinels of Ecosystem Health: Is Fibropapillomatosis an Indicator?,EcoHealth,1(2), 

2004, 275-283. 

[8]. A.M. Foley, B.A. Schroeder, A.E. Redlow, K.J. Fick-Child and W.G. Eas, Fibropapillomatosis in stranded green turtles 

(Cheloniamydas) from the eastern United States (1980-98): trends and associations with environmental factors, 

JournalofWildlifeDisease, 41(1), 2005, 29-41. 

[9]. P.H. Cubas and C. Baptistotte, Chelonia (tartaruga, cágado, jabuti), in Z.S. Cubas, J.C.R. Silva and J.L. Catão-Dias (Eds), Tratado de 

animais selvagens. 1.ed, (São Paulo: Roca 2007) 108-110. 

[10]. L.B. Done, Neoplasia, in D.R. Mader (Ed.), Reptile Medicine and Surgery. 2ª ed, (London: W.B. SaundersCompany 1996) 125-140. 

[11]. J.K. Lackovich, D.R. Brown, B.L. Homer, R.L. Garber, D, Mader, R.H. Moretti, A.D. Patterson, L.A. Herbst, J. Oros, E.R. Jacobson, 

S.S. Curry and P.A. Klein, Association of herpesvirus with fibropapillomatosis of the green turtle Cheloniamydas and the loggerhead 

turtle Carettacaretta in Florida, DiseasesofAquaticOrganisms, 37(2), 1999, 89-97. 

[12]. T.M. Work, G.H. Balazs, R.A. Rameyer and R.A. Morris, Retrospective pathology survey of green turtles Cheloniamydas with 

fibropapillomatosis in the Hawaiian islands 1993-2003, DiseasesAquaticOrganisms, 62(1-2), 2004, 163-176. 

[13]. W.W. Muir, J.A. Hubell, R.T. Skardaand R.M. Bednarski, Manual de Anestesia Veterinária. 3.ed. Artmed, Porto Alegre, p.297-324, 

2001. 

[14]. A.L.V. Nunes, M.L. Cruz and S.R.G. Cortopassi, Anestesiologia, in Z.S. Cubas, J.C.R. Silva and J.L. Catão-Dias (Eds), Tratado de 

Animais Selvagens. 1.ed.  (São Paulo: Roca 2007) 1040-1067. 

[15]. M.L. Cruz, Anestesia local em animais silvestres: técnicas simples que fazem uma grande diferença, Proc. 7° Encontro de 

Anestesiologia Veterinária, São Luís do Maranhão, 2005, 139-144. 

[16]. D. Teissand E. Lanz, SpinalAnesthesia, in W. Hoerster, H. Kreuscher, H.C. Niesel and M. Zenz (Eds), Regional Anesthesia. 2 ed, 

(Londres: MosbyYear Book 1991) 140-143. 

[17]. S.D. Cianni, M. Rossi, A. Casati, C. Cocco and G. Fanelli, Spinal anesthesia: an evergreen technique, Acta 

BiomedicaAteneiParmensis, 79(1), 2008, 9-17. 

[18]. R. Brull, C.J.L Mccartney, V.W.S Chan andH. El-Beheiry, Neurological complications after regional anesthesia: contemporary 

estimates of risk,Anesthesia& Analgesia, 104(4), 2004, 965-974. 

[19]. J.A.G. Limongi and R.S.M. Lins, Cardiopulmonaryarrest in spinalanesthesia. Revista Brasileira de Anestesiologia, 61(1), 2011, 110-

120. 

[20]. J. Seminoff, Global Status of the Green Turtle (Cheloniamydas): ASummary of the 2001 Status Assessment for the IUCN Red List 

Programme» In: Kinan, I. (ed.), Proceedings…Western Pacific Sea Turtle Cooperative Research and Management Workshop, 

Honolulu, Western Pacific Regional Fishery Management Council, 2002, pp.197-211. 

[21]. F.P. Sellera, C.P. Sabino, L.T. Fernandes, F.C. Pogliani, C.R. Teixeira, G.H.P. Dutra, C.L. Nascimento, Green Turtle 

(Cheloniamydas) Cutaneous Fibropapillomatosis Treatment by Photodynamic Therapy, Marine Turtle Newsletter, 142, 2014, 6-10.  

[22]. L.H. Herbst, Fibropapillomatosis of marine turtles, Annual Review of Fish Diseases, 4(1), 1994, 389-425. 

[23]. L.H. Herbst, E.C. Greiner, L.M. Ehrhart, D.A. Bagley and P.A. Klein, Serological association between spirorchidiasis, herpesvirus 

infection, and fibropapillomatosis in green turtles from Florida, JournalofWildlifeDiseases, 34(3), 1998, 496-507. 

[24]. M.R. Read, Evaluation of the use of anesthesia and analgesia in reptiles, Journal of the American Veterinary Medical Association, 

http://www.iucnredlist.org/


Spinal anesthesia in a green turtle (Cheloniamydas) for surgical removal of cutaneous… 

DOI: 10.9790/2380-09118386                                                  www.iosrjournals.org                                86 | Page 

224(4), 2004, 547-552. 

[25]. R.T. Skarda and W.J. Tranquilli, Local and regional anaesthetic and analgesic techniques: dogs, in W.J. Tranquilli, J.C. Thurmon and 

K.A. Grimm, (Eds), Veterinary Anaesthesia and Analgesia, (Iowa: Blackwell Publishing 2007) 561–593. 

[26]. L. Novello and F. Corletto, Combined spinal-epidural anesthesia in a dog, VeterinarySurgery, 35(2), 2006, 191-197. 

[27]. M. Pitkänen, Spinal (Subarachnoid) Blockade, in P.O. Bridenbaugh and M.J. Cousins (Eds), Neural Blockade in Clinical Anesthesia 

and Pain Medicine. 4.ed. (Lippincott Williams & Williams 2009) 213-240. 

[28]. G.R. Pinczower, H.S. Chadwick, R. Woodland and M. Lowmiller, Bilateral leg pain following spinal anesthesia, 

CanadianJournalofAnaesthesia, 42(3), 1995, 217-220. 

[29]. I. Pashkovskoya and C.E. Smith, Spinal cord infarction and paraplegia after peripheral vascular surgery with spinal anesthesia, 

JournalofClinicalAnesthesia, 16(6), 2004, 440-444. 

[30]. L.E. Imbelloni and L. Beato, Comparison between spinal, combined spinal-epidural and continuous spinal anesthesias for hip 

surgeries in elderly patients. A retrospectivestudy, Revista Brasileira de  Anestesiologia, 52(3), 2002, 316-325. 

[31]. R.C. Carvalho, A.L.O Sousa, S.C.R Oliveira, A.C.B.C.F Pinto, J.H Fontenelle and S.R.GCortopassi, Morphology and topographic 

anatomy of the spinal cord of the red-footed tortoise (GeochelonecarbonariaSpix, 1824),BrazilianJournalofVeterinaryResearch, 

31(1), 2011, 47-52. 

[32]. C.A. Harms, S.A. Eckert, S.A. Kubis, M. Campbell, D.H. Levenson and M.A. Crognale, Field anaesthesia of leatherback sea turtles 

(Dermochelyscoriacea), The Veterinary Record, 161(1), 2007, 15-21. 

 

 

 

 

 

 

 

 

 

 

 


