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Ahbstract

The aim of thes stedy was 10 debermine the normal computed tomography (CTh appearance of the veriebral column and coelomic
struciures of the loggerhead sen turile (Carctte carersa) and 10 g three-dimensional (303) and multiplanar reconstractions o indicate
the posilion of each arpan in relation 10 the vertebrae amd carapace. Transverse seclions of | mm Thickness were pesformad m seven
climically healihy and in Gve dead loggerhead ea turtles wing mubi-detecior CT squipment. A compuier worksiation was used for mul-
tiplanar and 30 reconsiructions. Dead ariles were frozen and sectioned in the transverse, dorsal and saginial planes 1o compare the ana-
tomucal structures” appeasance with CT mages. Clinically relevant organs mchuling 1he ocsophagus, stomach, trachea, bronchi, lungs,
liver, gallbladder, heart, spleen, kidneye and verichral canal were identified in CT images, Computed tomography provides detailed infor-
mation on The respiratory sydiem and skeleton: the location of the coslomic sinsonires wiih respect 1o the carapace and the veriehrae that
o providal m ths work will Tncilitate the wse of other ancillary deagnoatic techmigues such aa uwlirssound. radiography and biopay.

thereby improving safely of access in surgical procedures,
© 2006 Elsevier Lad. All rights reserved.
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1. Inirodoction

At miaring animnl rehabilitation centres, sen turtles ane
often admitted with teaumatic and pulmonary disorders
(Pont and Alegre, 20ik; Ords et al., 2003). Maost traupmaric
problems affect the flippers or the carnpace and are mainly
due 1o entrapment in lishing nets and collision with boat
propellers. Due 1o the dorsal position of the lungs, which
are in close contact with the carapace, pulmonary disease
often occurs sccondary to traumatic mpurics of the cara-
pove (s el al, NHIS),

In sea wartles the axial skeleton is composed of the car-
apace, plastron bones, veriebrae, ribs and derivatives of 1he

* Correspomding nuibor, Tel: =% 93 581 19 29; fux: +354 93 581 2006
-] addrepe: achifinovnlihatmail com (4 L5 Valentel
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ribs (Wyneken, 2001), The carapace is formed by the scutes
which form the outermast layer of the shell and by the
bony plates which are the main structural components of
the shell. The muliple sontes overlap the bony plates | nen-
ral, pleural and peripheral banes) which are fused with the
vertebrae or ribs forming o single carapace bone. Mearnl
bones ane those that cover the veriebral column. Fleural
bones are formed by the rbs and their dermal {ossified)
extensions, and the peripheral bones form the macgin of
the carapace. In most lung disorders and shell or skeletal
injuries in the tortle, plain adiographic data do not reveal
the extent of complex fractures due to superimpased bone
gructures (Abou-Madi et al., 2044},

Comparad with conventional radiography, computed
tomography (CT) allows better distinetion of speciiic e
densitics and digerele changes in argan size, shape, mangin
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contour and position ((GGandron er al, 2001), Computed
tomogeaphy is a non-invasive, cross-sectional diagnostic
imaging technigue that offers significant advantages for
detection of pathologies in chelonians, amd is ideal Tor diag-
nosing skeletal and sofl tissue abnormalitics [Gumpenberger
and Henminger, 2001).

Multi-detector Computed Tomography (MDCT) tech-
nology has rapidly and drastically changed the way CT
has been used inorecent years. By wwing multiple rows of
detector arrays imstead of a single detector, MIE™T can
produce highly accurate three-dimensional (313 volume
data ses allowing reconsiruction of the wial body, -
cheo-bronchinl and pulmonasry volume rendenng, viriual
bronchoscopy and colonoscopy, and volumetric recons
struction of the skeleton, In addition, MDCT provides fas-
ter and more detailed scanning resulls, an important
consideration in wild animals (ASIH/HL/SSAR, 2001) as
it minimizes the deleterious effects of prolonged sedation
or physical restraint, Although due to its cost it s not used
routinely in velermary medicing, it s important to recogs
nize that the amount of information it provides in a
shortstime period may justify its use in endangered species.

Although some publications on CT in other chelonians
exist {Gumpenberger and Henninger, 2001; Rait and Hara-
miati, 1997 Raiti, 1998; Wilkinsen ¢t al, 2004; Wyneken
et al., 20001, 1o the authors’ knowledge there is anly one
CT stwdy on the head of the loggerhead sen turtle { Arencibia
et al., Z005]). Mo published data concerming the wse of CT in
the coelomic cavity of this species were found,

Accurate mterprefation of multiplanar and 3D CT
images of the lopgerhead sea turtlé requires comparative
cross-sectional anatomy images of this species. The pur-
pose of this study was to provide normal CT images of
the vertebral colunin and coclomic structures of the logger-
head sea turtle (Caredna coreita), thereby establishing refer-
ence standands for orpan siae amd position in this specics,
amid o provide mages of virlual trcheo-bronchascopy
and 3D reconstructions of the respiratory toagt and bong
#iructures. In the present study we used 3 combination of
CT muging and gross anatomical sections (hat allowed
accurate identification of the anatomical structures,

2, Materials and methods

Computed tomography was performed in 12 loggerhead
sea turtles (seven live: juvenile; and five dead: four juvenile
and one subadultl All mrtles were accidentally caught in
pelagic long line sets and fishing nets off the north-western
Mediterranean coast (40°3 426N and (F32-371FE)
of Spain, and were lemporally housed in the rehabalitation
facilities of the Reseue Centre for Marine Animals [CRAM],
in Premid de Mar, Barcelona, Spain. Only clinically normal
animale were inchoded in this study. Dend e wers kept
feozen until the examination and were thawed 24-48 h
before the CT proceduce, depending on their size.

Live turtles were anaesthetired with 2 eombination ol
ketamine (15 mp/ke, Imalpene 10806, Mesial) and diazepam

(LI mgn"kg, diazepam, Almirall Proderfarma), injected
intravenously in the dorsal cervical sinus 1o avoid head
and flipper movement. Cardiac frequency was verified
wsing a mini-doppkr (Doppler High Sensitivity Pocket
Dappler D0, Huntleigh Healthcare Lid) and the ani-
mals were carcfully kept wet prior to the scan. No intrave-
nousgly or orally adminisiered contrast material was nsed,
and all ammals were positioned in veniral recumbency
fior e examinatomn,

Computed 1omography of the vertehmal column and
coclomic struciures were obtamed by a lo-detector row
CT scanner (Agquilion 16, Toshiba Medical) using the fol-
lowing parnmeters: 1340 kVp, 250 mA, 16% | mm detector
configuration and a 512 % 512 matrs. The feld of view ran-
ged from 35 10 52 cm and 1o1al examination time was from
10to 15 5, depending on the gz of the wurtle, The volume:-
rie reconstruction of image sections with a | mm slice width
and interval of 0.8 mm were performed. Although the ori-
ginal MDCT sections were taken using 1 mm thickness,
betler images were obtained after manipulation and adjusz-
ing 1o sections of 4 mm. Multiplanar reformatted images
and 30 volume-rendered images were generated on a
Vitrea computer workstation (Vitrea version 34L1., Vital
Imagesh We used bone and parenchymal filters to improve
contrast batween the different structures

In erder to carry out the anatomical study and establizh
a comparnson with the MDCT images, the previousiy
scanmed dead turtles were placed in mdividual right-angled
polystvrene boxes and these were filled wath tap water, The
poxes with the codavers were refrogen at —80 *C for at least
24 h before anatomical sectioning. The turtlés were sec-
tioned in a presdetermined plane: transverse, dorsal or sag-
ittal. Serial parallel slices from 18 1o 20 mm thickness were
obained using an clectric bone saw. Slices were immedi-
ately washed with 80°% ethanol to eliminate frost taild-up
and to remove debris, and separated by grds. Aler labsl-
ling, Thes Mrogen slices were embedded for 30 mn i weutral-
bulfered 1074 Formalin solution for thawing For recording
of the fresh surface, a digital high-rezolution, 2560 1930
pinels camera (Digital 5till Camera, Sony DSC-FT07, Sony
Corporation) was used in daviight Further transforma-
tions of the mages such as rofation, scaling, cutting, filter-
ing, and corrections to conirast, brightness and colour were
performed with Adobe Photoshop (v 3.5). For each ona-
vomical shce, a correspondimg CT image was chosen, and
ientifiable anaomical structures were labelled on the
cadaver sections and on the corresponding CT images.
The terminalogy applied ta the anatomical structures car-
reaponded to that of the Nomina Anatomice Veferinari,
however, specibic terminology for sea turtles (Wyneken,
2001) was also apphied,

A M=t

With regand 10 skebetal structures, multiplanar agiteal
reconstruction of the verticheal column permined evaloa-
tiom of the veriebrae aml the verebral canal, which was

Please cite this article in press as:
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wider in the cervieal region than in the ather regions of the
verichral column (Fig. 1), The lateral and veniral views of
the 30 volume rendering of the vertebral cohamn showed
the morphology omd arrangement of the verfebrae
(Fig. 1}. Eight cervical vertebrac were identified (Fig. 1)
The ventral part of the atlas was clearly seen in the sagittal
nilliplanar reconstruction of the vertebral column (Fig. 1)

Fhe mterverteheal foramma were enhily recogimzable
the cervical region being greatest between the seventh and
cighth vertchrae (Fig. 1) In the dorsal region, these foram-
ina were nol seen belween the verlchmal anches bat rather,
as a seres of large foramina positioned dosally and cen-
trally relative lo the vertebral hodies, belween the vertebral
arch and their respective neural bones (Fig. 1) being the
exit of the spinal nerve roots from the vertebral canal
(Fig. 7). From the ninth dorsal vertebra caudally, the inler-
verlebral foramma reappeared belween the vertebral arches
{Fg. 2.

I'he intervertebral space was broad o the cervical megion
and decrensed caudally, becoming almost unrecognizable
batween the Tth and 10th dorgal verizhras
10th dorsal and first sacral vertebra the space was again
vigible (Figs. 1 and 2. The first dorsal vertehra and the

Hetwesn the

Fig 1, 1A} 30 CT reaenatrusaon, (G sagieal gioes snsios il §acisom
and (0 OT meuluplanar resenstrushion (agitial plang) of the verigbeal
columm of a juvenids lopperhesd sea menke A 1 and I inververiebeal
farmminn im the eenviznl vertebme; 1 interverizhenl foramins in the dossal
Ve iEine,
brul spaces. O Bth cenical vericbong ], 19 dorsal vertekas; 31, 18
sacral verleben. B: 7, verlebeal cinal and spinal cord. O 8, cenvidal
ventetimal anal; 9, veneral portion of the atlas; 10, iransverse ssction of the
leli hrvsmctvos: 11, tenches: 13 |'|."\.'|L-||.|l;ln.||h||:|-||

4 coaboveriebinl poanl Toosocemiral poant; 5 and &, @ETvernes
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§-1lnh dorsal vertabra all had a zhort bady (Fig. 1), The
scapula was attached to the first pleural bone immediaiely
cranial to the first pair of nbs, where o non-ossified aren
was seen m the carapace of a small juvenile turtle
{Fig. 2). From the three sacral vertehrae, only the ficst
two wene attached 1o the ileum (Fig. 2. The bodies of
the cundal vertebrae showed @ thick cartilaginoes plia om

ench end] these vertebrae vaned m nmiber, ranging Tiom
13 1o 17 wertebrae. The arches and processes also became
progressively shorter (Fig 20

Climcally refevant organs and anatomical strsctunes

including the oesophagus, stomach, traches, bronchi,
limgs, lver, pallblacdder, heart, spleen and Kidneys were
ientified i the CT mages with the aid of the anatomical
sections, The normal appearance and position of the coele-
mic orgins identified on the MDCT images and their relas
tiom to the carapace and the veriebral column are mdicated
in Figs. 3 and 4.

The veniral view of the whole body 3L reconstmuction
indicating the cranial and caudal border of the heart
showed that this organ is locatad in an aren nol protected
by the plasiron bones {Fig. 1]

The liver lobes coukl be distinguished in the CT
images 7 all sections, but the distinction between the
hepatic parenchyma and pectoral musculamure was not
clear due to lack of contrast (Fig. 3). It was possible
Lo iulnulil':\. l} 10 EI!I'|5|1'|!LI||.|L'I i the traneverse and dogsal
sechions (Fig. 3)

The trachea and oesophagus were easily recagnizable
The traches wag observed ventral and 1o the :iy'll[ ol the
oesophagus and mamtained this postion from the level
af the second 1o the fourth cervical veriebra (Fip 51 The
carima wis soen al the kevel of the At domsal verichm
{Fig. ). When evaluated vsng virtwal bronchoscopy, the
traches]l mueos was seen 1o have a3 smooth surface
{Fig. 5. The extra and mirspulmonary parts of the bronchi
were identified clearly I the 3D pulmonary renderng
{Fig. &). The external part of the left bronchus crossed ven-
trally to the oesophagus (Fig. 1}

The morphology of the lungs, bronchi and pulmonary
blood vessels could be distinguished. and the central intra
pulmonary bronchus was clearly ssen in the fransverse sec-
tions (Fig. 6). Each central bronchus extended dorsally and
longimadinally into the lung, and had numerous airways
extending from it (Fig. 7). The lungs were not lobed (Figs
6 and T}, ond the pulmonary parenchyma was strongly
reticulated (Fig. 8). Large vessels such as the aorta and
the vena cava could not be identified in the mediastinal
space as They are vusually seen n mpmmalian spoecaes
Pwi large pulmonary blood vessels around the central
bromchus could be adentified m all sections, They extended
T The pul-
manary artery amd vern were lentafied histologically dorsal
anid veniral 1o the cenleal bronelus, respectively (Fiz. ).

Only the external silhowette of the kidneys was sdennifi-
ahle, immediately eaudal to the lungs, in the transverse see-
tion {Fig S

lemgitucdinally parallel 1o the bronchus {Fig
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Fig, & {A) Lateral and { By venbral vasws ol 310 C1 reconsrnicisnns il 1he veniehial colamn iaEal aesd
reconsinected campace and (0¥ donal gross anatoemical section of a juvenile loggerhead sea turtle. 1, interverizbim] space beiwesn ibe <ib and Sth doosal
vertebnme; 2 intervertebral spaoe between the Sth asnd Sh domal vertebrae; 3, mbarvertebrsl space hetwesn ihe 101k doswal vertehen and 151 sternl veriehaa;

4 imtervenchml fommes 5||||n,'\|| berween the verrchwsl arche: 5, 150 sncral verrehim &, caiulal veriehme: 7, non-naifial anes in I|:r.:||':n|||:||u'_ &, o @l

spinal perves

al regaimag, (U0 dors] visws ol the 314 |

Flg 3PN Vieubral view of ihe dhebeton D CT eedonsirusbion, | B-Iu|||I|p'|JI|.'J: T sectminachion ll.'ll.lls-ulj-hllu.' Fodt Nigdue window | and (0 doral 13
analomacal section of & juvenile loggerhead sen martle. A Indicvied area correspomds 10 the canding repon. B and C 1, vemincle; Z, npht atroam; 5, lefl
alrinm; 4, pacloral musoulatuee; 5" and 4% lell and right hepatic bobes, pebpectively; b, slonseh; T, gallblsdder; £, cesophages; 9, irschen) 10, sneall indesbme

10, lnrge anretims; 12, ned ik

4. IHscussion of animals (Garland et al., 2002}, In our study the 3D vol-
ume rendering of the skelzton allowed a clear view of the

Computed tomography and 3D reconstruction have a arrangerment of the structures in their natoral position,
rale in the diagnosis of 2 wide range of digeases in 2 variety The mertles were secdated because the CT examinalion was

Please cite this article in press as: Valente, ALS, ef al., Computed tomography of the vertebral column and coelomic .., Vet 1.
(2006} doi=10, 1016/j.0vil. 200608018
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Fag. 4. (A} Dorsal and §B) veniml new of 30 CT roconsinections of iha
skeleton iplastron bones were removed in B) of a juvenile logpohsid s
Turila Diods (mdicsie ihe limlis of &sch orgas. 1. 2 eranmld handors ol tha

hangs: 3, eranas] bonder of the stomach: 4, position of the canlia §seen only
im AL 5 oraminl bosder of the spleen; &, craniol border of the pallbladder;
7, camdal Border of the splem; 3, caudal border of ibe pallbladder; 9,
cautal border of the stomach; 100 11, cauwdal border of the lunps; 12, 13
eranial and canidsl Bapdsr oF 1he hear lli-cr-ﬂ.rl'h.ﬂll, jeidm anly B B
Stomach {sh, bungx (T, hawrt (hy, spbeen G, mallbladder (g) and kidsea (k)
widrs lhiatraesd im A

preceded by another dingnostic imaging procedurs. How-
ever, considering the short time [10-15 5] required for a
turile examunation we bebeve that this procedure could
e carried ol withowt chemical restraint,

The presence of an “mtervertebral foramen™ located
dorzal to each vertebral body, from the 15t to the Bith dorsal
verighra imstead of between the neural arches of adjacent
vertebra seems o peculianity of chelonians, sipce in this
group of repliles the newral arches ane directly Tused and
the nerve ronis do not exii vin the intercentral joinis
(between the vertebral bodies) as they do in seammals, Dhaf-
ferences in width of the intervertebral space seemed 10 be
related to the shape of the verfebral centro and how they
are jomed to cach other. The shapes of articulatmg surfivces
al the énds of the ventebral centra of replileés are of evolu-
tionary and [unctional mportance (Galfney, 19901 We
have found cervical vertebra of the loggerhead sea turile
1o be predommately procoefur (the front of the cemirum is
comeave and the rear of the cenrrum is convex) wherens
the dorsal ones scemed to be weakly amphicoelus. In anphi=
ceelmey verlebrae the cranial and caudal ends of the cen-

Fip. & (A C) Compulxl tomography mmugos, immoverss plang

silbdinnaae wmibow, (13 virtual bronchosoopy mage and (E) corresponcding gross

nnadamiesl ceion of & Ju ahike I.'.F:Jrha:\.rl was nurla, | |.|.H.|‘||“i‘.\7¢r|l'¢ 3 irachan: T !..'!'Irﬁll.l'  hiamari hasd: & T4t dares] varishen: &, canmna, 1 mernal

wicw of he truceenl tnlerontion [ Gunnn).

Plenge cle this article in press as: Volenile, ALE, el ol Compated londography ol the vertebral colupin ind cedome -, V. 1.

(2006}, dlod:l 0100 6/.uviL 2006, 08,018

97



i i L5 Palere er afl | The Feterbiary Josraal wox (20008 ) aoon s

Fug. 0, (A Dodsal procs anslamssal section, (B mulsplaser OT (iransverss plame  soll-Ussie window) and () 30 CT reonssl nactions of the isapiraiany

erasd ol (he loggerhend sea rugtle, 1, Beonchis; 2, 60h cervcal vertehra; 3, pilmanary amery; 4, pulmonary v@ng 5, iraches; 6, sstrmpialmonsry broms e

Fig. 7. Muliyplanar CT meonsiractions, (A, B dorsal plang, C, [} sagiial plane; boib wilh CT bang wimshow) of the lungps of o juvanils lopperheml sa

riftle 1, eamiral beomchis; 2, pulionany vissalalirg 3, puliiionary areey 4, IIII.||I||I|IH|:| VR

Fig. £ iAb Muligplanar reconstructson {dorsal plane  s0-Lissue wimdow)
and {B) comesponding gross anatonsical section of o small juvenibe
lopperbend se tartbe. §, scapubs; 2, 15t padr of ribs; 3, &h cervical vertehra,
1, Ind doreal vectetbira; 3, pulmonary parenchyima

trum are concave, and mstead of a Gypacal intervericheal
dhise: wath meclens prfpormy as oocurs in mammals (ocoelos)
a cartilage phag is present in the miervericbral spaces, Ths
kind of centrum 15 a feature of early reptiles’ vertebrae that
did not apparently move very much relative to ong another
(Willisian, 1914), a5 & ithe case with the iuriles’ dorsal ver-
febroe. Informahon concerning the vertebral column of the
loggerhead sca turtle 15 scarce. Wyncken (2000} described

| Plengs cite tuis artick: in
(2000, des: 101016/ L0l 200608018
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the general vertebral gross analomy of the sea furkle. How-
ever, detailed information focusing on vertebeal morphals
ogy and itz arrangement was nol provided,

Knowledge of the miervertebral formmina pasation and
the morphology of cach vericbra obtamed with MDCT
could alse potentislly improve the evaluation of the spinal
cord and nerve roots in magnetic resonance images of mur-
tles wnth earpace mpanes asaecintéd with nenralogeeal
signs. These may resull from propeller or hull impact,
shark-bite wounds, and the action of fshermen who may
deliberately canse head trawma io trtles presumed (o have
reduced catches or damaged equipment (Panagopoulos
el al,, 201 McoArthir, N Parga ot al, 20605)

Although CT is nol the most suitable dingnosise fech-
nigque to evaluate solt tssues we have obtained pood
mages of the heart, stomach, biver, gallblodder, kidneys
and some parts of 1he inteésting. Due to the fattened shape
of the turthe’s body in the dorsoventral direction and the
unpsnal domsal pesition of the hangs, CT images ol Uhe -
Hles” coslome covaly differ fromm Those observed o domesie:
animals such ax the dog oamd cat (Te Rycke et al, 2005
Samin el al., 1998), In iransverse CT muages of the thorac
cavity of dogs and catls using the lung sefting it 15 possible
1o identify the hearl, larpe vessels and anatomical struc-
tures in the mediastinal region because of the conteast
formed by the lungs, which almost totally hll the thorace
cavity. The position of the heant of the loggerhead sca

as: Valente, ALS. et al., Camputed tomography of the vertebrul colwmn and coekontic ..., Vet, 1. |
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F-ia; W, Transverse CT im:':a_rmm.lluug wilmcdow| of 1the renal rpginn ol mr:y{umding anasomical sacion ar:..jmenilrlnggthd g TuRtle A, wsction
lcabson; B 1, kxlneys; I, mistmal loop; 3, pube bines. C: 4, renal vams; 5, branch of the exiemnal s vam. 6, avria arlery.

turthe, with the atria lmited cranially by the pectoral mus-
cles and the ventricle limited Literally by the hepatic lobes,
does not provide the sir-tissue interface contrast usually
observed i CT mages of the mammaban thorax, On the
other hand, the normal difference in densaty of these organs
miade it passible to distinguizh theni. In juvenile loggerhead
G turthes 3 wide window between the befl and right hyapl-
astron was observed m our study, which coincided wath the
cardiac aren. The position of the heard was similar to that
found m the tortoise and other turtles. However in these
species, the hyoplastron bones and endoplastron are joined
close wwgether forming an unique bony plate covering the
whale ventral surfoce of the eoclomie covity [ MeArthur
¢l al., 2004]. The bone gap in the plasiron o young logger-
head sen turtles moy make them more valnerable (o com-
pressive injury when accidentally captured in trowling nets,

In this study, we have verificd that MDCT is a uscful
tovol to identify the position of the acsophagns and its rela-
tromship with the Erschea and bronchia, This could help ch-
picians to evaluate the extent of damage produced by an
accidentally swallowed fishhook caught in the digestive
troct and determine the best way lo access il i o surgical
procedure. Since per rtllill:iILE: vesophapenl lesions could soe-
oavcarily aflfect the laryns (Oords et al., 2005}, and therelone
the upper airways, virtwal Bronchoscopy could be used 1o
evaluate airwvay integrify.

Ome of the most important clinical contributions of CT
examination is in relation to the polmonary system. Cras-
miocaudal and itersl radiographic views are normally nsed
for detecting pulmonary diseases in chelonions {Hernane
dez-Ddvers and Hermander-Divers, 2000 ), However, when
associated with fracture of the carapace, local mflamma-
tary response and bone ragment superimposition wsually
in!q'u:de an socurate evalustion of the |‘|I,1I|'|'|4‘mr|r'_\- parEn-
chvmin,  Mulb-detector m1r|1|:l|1¢4.1 tomagraphy  provedes
pecurate mformation on the lungs and airways becamss
the slow respicatory rate of chelonians associated with
the lung-air contrast permits high quality visualzation of
the lungs and the airways. The general morphology of
the respiratory tradt of loggerhead sea turtles described i
our work 1% consistent with that of a previous histelogical
work performed m hatchings of this species (Fleetwioud
and Munnell, 1996). The position of the carina found in

our study appear (o be shightly more caudal than in lmd
tortoises, in which the trachen bifurcites afler coursing a
relatively short distance down the neck (Murray, 2006).
The difference i the position of carna in this case scems
tor be related with the morphe-functqonal charactenstic of
the neck observed in different groups of the Testudines.
In tortoies and mast mrthes (Cryplodira) the neck verte-
brae flex vertically, allowing the head to be drawn straight
back within the shell. In these spectes the most cranial posis
tion of the carna allows breathing even when the head and
neck are withdrawn. As i sea turtles the ability to retract
the head has been lost (Pecor, 2003), the relatively caudal
position ol the bronchm] brlareatson does not cause any
breathing impediment,

In chelontans in particular, the analomy of the Jower
respiratory tract 18 of clinical imporiance. Inflammatory
exudates particularly those associated with infections dis-
eases fend to accummlate in the dependent portion of the
lung. Thas location prechsles timely climination through
the bronchi and trachea as one would expect in mammalian
patients (Mureay, 1996), Pneumonia in the red-cared slider
{ Trachemys seripra) has been detected i shghtly parame-
dian sagital CT scans i owhich the normal reticular lung
paticrn is found o be missing (Wilkinson et al, 2004}

The kidneys of sea turtles are located retroperitoncally
between the peritoneum and the shell and differ in the mor-
phology and angis-prchitecture from those found in mam-
malinng {Wyneken, 2000 ). They are metanephric and lack a
distinct cortex, medulla and renal pelvis. The kidneys were
seen as o homogeneous parenchyma m CT images conirasi=
ing only with the p-:riphl:ral fat present between them and
the carapace.

The general anatomy of loggerhead sea turtles is compa-
rable to that fosnd in other chelanian ﬂpﬂ“iﬂ bat with it
lerendes i the relative sime of soome organd, For mstance,
the lungs of tortoses seem (o have much morne volums than
those of the loggerhead sea turile. In transverse section al
level of the heart base, in a tortodse the lungs occupy aboul
two-thirds of the height of the coelomic cavity {Wilkinson
et al., 2004}, whereas m [oggerhend sea turtles they ang only
in the dorsal third of this cavity, In the former, 1his organ
has o pyramidal shape tapering in 15 condal end, and in the
latter the lungs are more Mattencd, In addition, the pectoral
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musculature in loggerhead sea urtles observed in this study
was more developed than that of torwoises (Wilkincon
et al., 2004).

The wse of MDCT allowed a fast examination, multipla-
nar reconstrcions and an excellent 31 valume rendenng
which provided assezzment of the skeleton and lung mor-
phology m greal detail. Comparison with the anatomical
sections was indispensable in our study to recognize the
parenchymatons organs i the CT images, abhough i1
was difficult 1o distinguish abdominal solt-tisse siroctunes
such as intestine portions, pancreas amd reproductive
organs because of their small size andfor a lack of contrast
between them and the surrounding Bissues,

5. Conclusionms

Computed tomography solves problems of superim-
poscd skebetal structures seen in plain radiegraphs and
can be used 1o evaluate fractures, luxations, bone deminer-
alization, neoplazia and visceral caleifications.

The slow respiratory rate of repliles associated with the
lungsair contrast allowed the lungs o be visualized in
detail, suggesting that this may be a technique potentially
suitable for diagnosing a grest wvariety of pulmonary
pathologies. The morphology of the lung of juvenile log-
gerhead sea turtles seen using MIMCT i consistent with
the morphology reported in a previous histelogical study
performed in hatchlings of the same species. Compared
to other diagnoste imaging modalities, MDUT provides
excellent informabion aboul the respiratory syslem and
skeleton in & short examination time, thereby minimizing
the risks of anaesthesia, The location of the coelomic struc-
tures with respect 10 the carapace and the vertebrae that is
provided m this work will Tecilhiiate the examination and
mierpretation of other ancillary dingnostie technigues such
a3 ulieasonnd and X-rays, miproving safety of access n
biopsics and surgical procedures as a result.
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