ANATOMIC AND COMPUTED TOMOGRAPHIC ATLAS OF THE HEAD OF
THE NEWBORN BOTTLENOSE DOLPHIN (TURSIOPS TRUNCATUS)
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The head of a newborn dolphin (Tursiops truncatus), that died shortly after birth was imaged using computed
tomography (CT). Gross cross-sectional slices of the head were compared with the CT images to identify
normal structures of the cranium, brain, and respiratory and digestive pathways. Labelled transverse CT images
of the dolphin head are presented sequentially as a reference for normal anatomy. Veterinary Radiology &

Ultrasound, Vol. 47, No. 5, 2006, pp 453—460.
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Introduction

DOLPHINS ARE THE subject of increasing interest with
respect to diagnostic imaging techniques in the eval-
uation of diseases of aquatic mammals. Several articles
concerning the computed tomographic (CT) and magnetic
resonance (MR) imaging appearance of some normal body
areas of the dolphin have been published.'!! An issue of
special interest is the study of anatomic structures of im-
portance to hearing and echolocation in dolphins.*!'? To
our knowledge, a complete report on the CT anatomy of
the head of the dolphin has not been published. The ob-
jective of this study was to produce an atlas of CT anatomy
(cross-sectional imaging) of the head of the neonatal bot-
tlenose dolphin (Tursiops truncatus).

Materials and Methods

A dead newborn dolphin was donated from a local
Aquarium for study purposes to the Cardenal Herrera
University Veterinary Hospital. The dolphin was born
normally but drowned shortly after birth. A postmortem
examination of the specimen was not immediately per-
formed due to a permit delay from the aquarium and the
dolphin was kept frozen at —20°C. Two days later, the
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frozen specimen was subjected to a radiographic study ob-
taining lateral and ventrodorsal views of the head. CT im-
aging of the head was also performed the same day. The
dolphin was placed in sternal recumbency with the head
directed toward the gantry. Then, transverse 2-mm-thick
CT images were acquired from the atlanto-occipital joint to
the most rostral part of the nose. To compare anatomic
and imaging findings, frozen transverse sections of the head
were also obtained. Several slices of tissue (3 cm wide) were
obtained using the same anatomical references as for CT
imaging.

Results

The results of our study are shown as the matched pho-
tographs presented in the figures. Figure 1 shows a radi-
ographic lateral view of the dolphin head acquired while
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Fic. 1. Lateral radiograph of a newborn dolphin skull. Numbered lines
indicate the approximate levels of each computed tomography image and
anatomic slice of the frozen cadaver.
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FiG. 2. Computed tomography image (A) and caudal surface of anatomic
section (B) made at level 2: (1) blubber; (2) Ms. semispinalis capitis; (3)
occipital condyles; (4) subdermal adipose tissue; (5) trachea; (6) esophagus;
(7) medulla oblongata.

the specimen was placed in lateral recumbency. The lines in
Fig. 1 represent the approximate levels of each CT image
and anatomic slice of the cadaver. In Figs. 2-14, the CT
image (A) and the cut surface of the anatomic slice (B) are
viewed sequentially from caudal to rostral. All transverse
CT images and anatomic slices are oriented with the left
aspect of the head to the reader’s right. Bone window CT
images were used in this anatomic atlas.

Discussion

CT is an excellent modality to explore dense structures
such as the temporal bones (Fig. 6A). CT is superior com-
pared with conventional radiography because overlying
structures impede examination of the skull. All skull and
hyoid bones were easily identified on CT images. However,
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FiG. 3. Computed tomography image (A) and caudal surface of anatomic
section (B) made at level 3: (1) epidermis; (2) external occipital protuberance;
(3) cerebellum; (4) Ms. semispinalis capitis; (5) Ms. scalenus; (6) Ms. stern-
ohyoideus; (7) esophagus; (8) occipital bone; (9) external jugular vein; (10)
blubber; (11) subdermal adipose tissue; (12) trachea; (13) medulla oblongata.

the hyoid apparatus is seen at a different level on the gross
slices (compare Fig. 6A with Figs. 9B, and Fig. 10B, re-
spectively). We believe this is due to a slightly different cut
angle for gross slices of the frozen cadaver compared with
the CT images. Sutures from flat bones in the cranium were
occasionally detected in this newborn specimen (Figs. 3A,
4A and 7A, 9A). The melon, a bulbous fatty substance
located immediately rostral to the forebrain (Figs. 12A and
13A), serves as an acoustic lens and focuses vocalized clicks
into a narrow beam. Other structures important to hearing
and echolocation such as the middle ear complex and some
air sacs were also located (Figs. 12A and 13A).

The CT procedure was performed 2 days after death on
a frozen specimen. Thus, postmortem changes can be ap-
preciated in some CT images appearing as a small amount
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FiG. 4. Computed tomography image (A) and caudal surface of anatomic
section (B) made at level 4: (1) occipital lobe; (2) cerebellum; (3) Ms. scale-
nus; (4) larynx; (5) basioccipital; (6) Os temporale; (7) parietal lobe; (8) Os
parietale; (9) esophagus; (10) sinus sagittalis dorsalis; (11) gas artifact.

of gas in some brain areas (Fig. 4A) and inside small ar-
teries such as the internal carotid arteries (Figs. 8A and 9A).

FiGg. 5. Computed tomography image (A) and caudal surface of anatomic
section (B) made at level 5: (1) pars supraoccipitalis; (2) Os parietalis; (3)
blubber; (4) Ms. temporalis; (5) Os temporalis; (6) pars basioccipitalis; (7)
esophagus; (8) cerebellum; (9) parietal lobe; (10) processus cuneiformis; (11)
epiglottic cartilage; (12) internal carotide artery.

This anatomic guide can be used as a reference in un-
derstanding the anatomic features of the dolphin head.
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FiG. 6. Computed tomography image (A) and caudal surface of anatomic
section (B) made at level 6: (1) blubber; (2) sinus sagitalis dorsalis; (3) Os
parietale; (4) Os basisphenoideum; (5) Os temporalis, squamous part; (6) Os
ceratohyoideum; (7) oral part of the pharynx; 8) Os basihyoideum; (9) Os
stylohyoid; (10) Os temporalis, zygomatic process; (11) Ms. temporalis; (12)
Os temporalis, tympanic part; (13) epiglottic cartilage; (14) processus
cuneiformis; (15) corpus striatum; (16) thalamus; (17) lateral ventriculum;
(18) pituitary gland.

FiGg. 7. Computed tomography image (A) and caudal surface of anatomic
section (B) made at level 7: (1) Os occipitale: pars supraoccipitalis; (2) Os
parietale; (3) Os temporalis, zygomatic process; (4) mandibula bulba; (5) Os
basisphenoid; (6) pharynx: pars nasalis; (7) corpus mandibulae; (8) corpus
striatum; (9) Ms. maseter; (10) optical nerve; (11) corpus callosum; (12)
septum pellucidum; (13) internal carotid artery; (14) Os ceratohyoideum; (15)
Os basihyoideum; (16) pharynx, pars oralis.
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FiG. 8. Computed tomography image (A) and caudal surface of anatomic
section (B) made at level 8: (1) Os Occipitale: pars supraoccipitalis; (2) cortex
cerebri; (3) eyeball; (4) Os pterygoideum; (5) Os vomer; (6) corpus man-
dibulae; (7) internal capsule; (8) Os zygomaticum; (9) optical nerve; (10)

internal carotid artery; (11) mandibula bulba; (12) pharynx, pars oralis; (13) FiG. 9. Computed tomography image (A) and caudal surface of anatomic
Os basihyoideum; (14) pharynx: pars nasalis; (15) Os temporalis, zygomatic section (B) made at level 9: (1) Os occipitale: pars supraoccipitalis; (2) Os
process; (16) lateral ventriculus. zygomaticus; (3) Os vomer; (4) corpus mandibulae; (5) lens; 6) vitreus; (7)

nasal meatus; (8) Os palatinum; (9) Os maxilla: palatinum process; (10)
cerebrum: frontal lobe; (11) mandibula bulba; (12) Ms. pterygoideus; (13)
pharynx: pars nasalis; (14) pharynx, pars oralis; (15) Ms. genihyoideus; (16)
Os stylohyoideum; (17) Os pterygoideum; (18) internal carotid artery; (19)
Os temporale: pars squamosa; (20) Os temporale; zygomaticus process; (21)
Ms. maseterus; (22) optical nerve; (23) cortex cerebri; (24) sinus venosus
ethmoidalis.
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Fig. 10. Computed tomography image (A) and caudal surface of an-
atomic section (B) made at level 10: (1) nasal plug muscle; (2) frontal lobe; (3)
Os maxilla; (4) eyeball; (5) corpus mandibulae; (6) nasal plug; (7) meatus
nasalis; (8) sinus venosus maxillaris; (9) Os vomer; (10) mandibula bulba;
(11) Os zygomaticum; (12) pharynx: pars nasalis; (13) pharynx, pars oralis;
(14) Os ceratohyoideum; (15) Os stylohiodeum; (16) Os pterygoideum; (17)
Os nasale; (18) capsula interna; (19) ocular muscles.
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Fig. 11. Computed tomography image (A) and caudal surface of an-
atomic section (B) made at level 11: (1) melon fatty bursae; (2) septum nasi;
(3) meatus nasalis; (4) sinus maxillaris; (5) pharynx, pars oralis; (6) Os pal-
atinum; (7) corpus mandibulae; (8) Os nasum; (9) Ms. rectum dorsi; (10) lens;
(11) sclera; (12) Ms. genioglossus; (13) Ms. pterygoideus; (14) saccus naso-
frontalis dorsalis; (15) saccus nasofrontalis ventralis; (16) saccus vestibularis;
(17) vitreus; (18) concha nasalis ventralis; (19) Os maxilla.
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FiGg. 13. Computed tomography image (A) and caudal surface of an-
atomic section (B) made at level 13: (1) melon fatty bursae; (2) Os maxilla; (3)
internasal cartilage; (4) oral cavity; (5) tongue; (6) Os vomer; (7) corpus
mandibulae; (8) Ms. rostralis lateralis; (9) Os zygomaticum.

FiG. 12. Computed tomography image (A) and caudal surface of an-
atomic section (B) made at level 12: (1) melon fatty bursae; (2) Os nasum; (3)
sinus ethmoidalis; (4) internasal cartilage; (5) sinus maxillaries; (6) corpus
mandibulae; (7) tongue; (8) oral cavity; (9) Ms. maseterus; (10) Ms. cut-
aneum labiorum; (11) Ms. rostralis lateralis; (12) Ms. pterigoideus; (13) Ms.
milohyoideus; (14) Os maxilla.
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FiGg. 14. Computed tomography image (A) and caudal surface of an-
atomic section (B) made at level 14: (1) blubber; (2) Os nasum; (3) right lower
teeth; (4) mandibulae; (5) oral cavity; (6) Os maxilla: palatine process; (7)
tongue; (8) cartilage intermaxillaris; (9) basilingual muscles; (10) Ms. cuta-
neous labiorum; (11) Os maxilla.
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