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1  | INTRODUC TION

The domestic pig is one of the principal species utilized as an an-
imal model in preclinical studies, research, education and train-
ing. Due to their physiological and anatomical similarities to the 
human organism, they are one of the primary species in large 

animal studies of gastrointestinal diseases (Kararli. 1995; Ziegler 
et al., 2016), oncology (Schachtschneider et al., 2017), stem cell 
studies (Epstein et al., 2017), interventional radiology (Dondelinger 
et al., 1998), surgical training (Swindle, 1984) and overall in biomed-
ical research (Simon & Maibach, 2000) or in neurosurgery (Sauleau 
et al., 2009).
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Abstract
Purpose: The purpose of this study was to create a detailed cross-sectional anatomi-
cal reference atlas of the Pannon minipig by correlating good resolution CT and MR 
images with high quality cross-sectional anatomical images. According to the authors 
knowledge, no detailed anatomical atlas is available for the minipig.
Material and method: An adult female minipig was utilized for this purpose. The ani-
mal was placed in a PVC half tube, and CT generated images of 0.6 mm slice thickness 
and MR images of 1.41 mm slice thickness were obtained. The images covered the 
whole body from the most rostral portion of the snout to the tip of the tail. The CT 
and MR scans were aligned with frozen anatomical sections prepared with an ana-
tomical band saw from the same animal and significant structures were identified and 
labelled. The terminology employed has been referenced from the Nomina Anatomica 
Veterinaria 6th edition–2017.
Findings and conclusions: The resulting atlas consists of 109 anatomical slices and 
the corresponding 109 CT and 109 MR scans (altogether 327 images) and the no-
menclature list for each image. Although this publication contains limited images of 
the resulted atlas, it is a reference source for anatomy education and clinical sciences. 
We are of the opinion that more comprehensive and especially online available inter-
active atlases should be prepared using similar methodology.
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The commercially available meat-type pig genotypes have ex-
cellent growth potential over a short period of time; therefore, 
they are not the ideal choice for long term, chronic studies where 
small or even no changes in body weight or organ sizes are desired 
(Swindle, 1984). Not only based on this but because of the simpler 
handling of the individuals makes the minipig a better option in di-
verse pig-based human preclinical studies (Vodicka et al., 2005; 
Bode et al., 2010).

Although the minipig plays an important and increasing role in 
preclinical studies, more detailed anatomical features of this gen-
otype have not yet been fully determined. Several publications 
aimed to evaluate the craniofacial anatomy (Saka et al., 2002; Corte 
et al., 2017; Corte et al., 2019), creating MR-based brain atlases 
(Watanabe et al., 2001; Yun et al., 2011) which described the cytoar-
chitecture of the telencephalon amongst other brain areas of this 
genotype (Ettrup et al., 2010; Bjarkam et al., 2017).

The aforementioned studies offer a highly detailed description 
of a specific area of anatomical interest. However, there is no such 
work that details the entire anatomy of the whole animal depicted in 
good resolution on corresponding red, green and blue (RGB) images, 
CT and MR scans. Pioneering work of the Visible Human Project 
(Spitzer et al., 1996) utilized the cryomilling method for large volume 
anatomical specimens. Böttcher and Maierl, (1999), made the first 
thin slice cross-sectional atlas of the dog. This technique and the 
reconstructions of the resulted slices was further improved for vet-
erinary use by Park et al. (2014) and Chung et al. (2018). To achieve 
the best available dataset for a complete 3D reconstruction of any 
desired area of the specimen (i.e. the whole cryosectioned volume) 
this technique would be the best option. The major drawback of this 
procedure is its very high cost estimate. For an overall CT, MR and 
cross-sectional comparative anatomical atlas, a slicing technique em-
ploying a special band saw (Biodur Products, Heidelberg, Germany) 
is an appropriate alternative.

The widespread application of cross-sectional imaging tools (CT 
and MR) in animal-based human preclinical research and in veterinary 
diagnostics, calls for an atlas incorporating the entire anatomy of re-
search animals. Such atlases were very useful tools before planning 
catheter studies, surgical interventions or evaluating diagnostic (CT, 
MR) images. To the best of the authors’ knowledge, there are no de-
tailed anatomical atlases encompassing the whole body of the minipig.

2  | MATERIAL S AND METHODS

2.1 | Preparation of the animal for scanning

The protocol and ethical guidelines for this experiment was ap-
proved by the Government Office for Somogy County under the 
licence number of SOI/31/00190-6/2018.

An 18-month, 65 kg female ‘Pannon minipig’ was used to iden-
tify the main anatomical structures. The animal appeared clinically 
healthy at the antemortem inspection. The animal was prepared by 
intramuscular administration of 12 mg/kg ketamine-hydrochloride 

(Ketamidor 100 mg/ml inj., Richter-Pharma AG, Wels, Austria), 1 mg/
kg xylazine (Primazin 2% inj., Alfasan International B.V., Woerden, 
Netherland) and 0.04 mg/kg atropine (Atropinum sulphuricum-EGIS 
1 mg/ml inj., EGIS, Budapest, Hungary). After sedation, a 22G in-
travenous catheter (B. Braun Melsungen AG, Melsungen Germany) 
was placed in the right lateral auricular vein. The animal was euth-
anized using intravenously administered T61 (Intervet International 
B.V. Boxmeer, Holland) to prevent any movement during the scan-
ning processes avoiding artefacts. Immediately after euthanasia, the 
cadaver was placed on a PVC half tube in dorsal recumbency. An 
endotracheal tube (I.D.: 6.0 mm, O.D.: 8.2 mm, cuffed) was inserted 
into the animal's trachea during the CT examinations for inflating the 
lungs with a pressure of 20 cm H2O. The tube was removed after 
completing the CT scans.

2.2 | CT scanning

The CT scan was performed at the Moritz Kaposi Teaching Hospital 
Dr. József Baka Diagnostic, Radiation Oncology, Research and 
Teaching Center (Kaposvár, Hungary) with a SIEMENS SOMATOM 
Sensation Cardiac CT (Multislice scanner, Siemens AG, Erlangen, 
Germany). Transverse slices were obtained from the tip of the ros-
trum to the end of the tail. The following parameters were used for 
scanning: 120 kV, 80 mAs, 0.6 mm slice thickness, 492 mm field of 
view (FOV) with isotropic voxels and a total number of 1916 slices. 
The reconstruction kernel was B30f. The series were saved in 
DICOM format.

2.3 | MR scanning

After we completed the CT scan, the PVC tube was transferred to 
the MR unit (Siemens Avanto, 1.5T, Siemens AG, Erlangen, Germany) 
avoiding any movements of the cadaver during transportation.

Transversal, T1-weighted Fast Imaging Low Angle Shot (FLASH) 
3D gradient echo sequence was used for acquisition on 4 consecu-
tive regions, covering the entire body. Scan parameters were as fol-
low: TR 8.03 ms, TE 4.78 ms, flip angle: 20, matrix: 320 x 320, FOV 
450 mm, slice thickness 1.41 mm (isotropic voxels), NEX 1. The im-
ages were reconstructed without gaps and saved in DICOM format.

2.4 | Preparation of the samples for photography

Immediately after scanning, the animal was deep frozen at −80°C in 
the same position as the scans were obtained. A plywood embed-
ding box (dimensions: 1,500 × 500 × 500 mm) was manufactured 
and the frozen cadaver was placed within, where polyurethane (PU) 
resin (PN 013/80HM, Alvinplast, Budapest, Hungary) was poured 
around it. After resin polymerization, parts of the embedding box 
were removed, and the resulting PU block containing the cadaver 
was kept in the deep freezer (at −80°C) until sectioning.
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2.5 | Slicing the cadaver

The whole block was cut with an electric band saw (Biodur Products, 
Heidelberg, Germany) at the Department of Anatomy, Histology and 
Embryology, Semmelweis University, Faculty of Medicine (Budapest, 
Hungary). The speed of the blade was set to 40 m/sec. A total of 144 
slices were made at an average thickness of 7 mm. The slices were 
cleaned for photography by immersing the slices into an acetone 
bath and brushing off the debris from the surface.

2.6 | Photography

A Canon 5D Mark III digital camera and a Canon EF 100mm f/2.8L 
Macro IS USM objective was used for photographing the subsequent 
slices. The caudal surface of each segment was photographed for 
comparison with the anatomical structures of the corresponding CT 
and MR scans. A ColorChecker Passport Photo 2 (X-Rite, MI, USA) 
was captured on the corner of each slide as a reference for colour 
fidelity. To avoid reflections that may be caused by the compara-
tively wet surface of the slices, a linear polarizing filter (100 × 100 
mm Square polarizer, Lee Filters, CA, USA) was mounted on the lens.

2.7 | Anatomical references

As for reference, works of Nickel et al. (Nickel et al., 2003a; 
Nickel et al., 2003b; Nickel et al., 2004a; Nickel et al., 2004b), 
Popesko (1978), Bajzik et al. (2005) and Kyllar et al. (2014) were used. 
The anatomical nomenclature has been referenced from the Nomina 
Anatomica Veterinaria, 6th edition–2017 (http://www.wava-amav.
org/wava-docum ents.html).

2.8 | Post-processing of the images and scans

The sawing resulted in 144 high quality RGB images. The proper col-
our balance from the camera raw data (CR2 images, Canon) based on 
the colour checker captured on the images and saving the images in 
TIFF format using UFRAW software was made. These images were 
edited with Adobe Photoshop 2020 (Adobe Inc., USA) which al-
lowed making changes in the background and slight modifications on 
shadow equalizing, saturation to be made if required. We removed 
debris (if present) on the images at photography with a clone stamp 

and healing brush tool, not altering any anatomical information on 
the image. The anatomical structures were labelled, and the com-
pleted images were saved in .jpeg and .tiff format.

The CT and MR scans were imported to 3DSlicer (a free open 
source software application for medical image computing, https://
www.slicer.org). For the CT scans, the window level (WL) was set 
to 260 and the window width (WW) to 3,500. During slicing the ca-
daver, some of the resulted slices were not perfectly at the same 
position where the CT and MR scans were made. We used the 
Reformat module in the software for both modalities (CT and MR) 
to correctly align the scans with the unparalleled RGB images. The 
resulting image was saved with the Screen capture module in PNG 
imaging-format and labelled with Adobe Photoshop 2020 (Adobe 
Inc., USA).

During identification of the anatomical structures, we opened 
the corresponding CT series in the Segment Editor module and cre-
ated a segment for the pig's body. Using the Fast Marching effect 
(maximum volume: 45%, segment volume: 54.20%), we segmented 
the body from the outer structures (CT table, PVC carrying tube). 
We applied this segment as a mask to the master volume (the original 
CT series) and filled the outside with the Hounsfield Unit (HU) value 
of the air (−1024 HU). As a result, we created a volume where all the 
unnecessary structures outside of the minipig's body were not visi-
ble anymore (Figure 1). We opened this new Volume in the Volume 
rendering module (CT-Cropped-Volume-Bone preset) of the soft-
ware for visualizing complete regions of the body and checking for 
connections and tracking of the selected structure (muscle, vessel 
or nerve), if needed. For this procedure, we were routinely required 
to crop and change the region of interest (ROI) of the selected area 
in the 3D view.

3  | RESULTS

The co-registering and aligning the CT and MR series with the RGB 
images resulted 109 triplets. Six photographs were chosen as a sam-
ple with their corresponding CT and MR images which covered the 
whole body and identified the clinically relevant structures. The im-
ages and photographs of the anatomical sections were positioned so 
that the left side (L) of the pictures is the left side of the animal and 
dorsal is at the top (Figures 2-7).

Our aim was to present all organs, bones and muscles within 
the same diagnostic image. To achieve this, we had to set the win-
dow level (WL) to 260 and the window width (WW) to 3,500 on 

F I G U R E  1   The 3D volumes 
reconstructed from the segmented CT-
series in the 3D view of the 3D Slicer 
before (a) and after (b) masking out the 
CT table and the PVC carrying tube. The 
planes of the sections are represented on 
image B

(a) (b)

http://www.wava-amav.org/wava-documents.html
http://www.wava-amav.org/wava-documents.html
https://www.slicer.org
https://www.slicer.org
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the CT scans to see both the bony and soft-tissue structures. This 
resulted in easy identification of the bones of the skeletal system, 
while allowing easy recognition of the various soft-tissue structures 

(the lungs, heart, large vessels and digestive apparatus). The muscle 
groups could be well distinguished due to the presence of intramus-
cular fat, which is more prevalent in the minipig than the various 
meat-type pig lines.

The edited and labelled image dataset and the corresponding no-
menclature list for each image triplet are available online on Figshare 
(https://doi.org/10.6084/m9.figsh are.c.5214293).

4  | DISCUSSION

The utilization of swine for teaching and experimental purposes in 
medicine and surgery has increased in the recent decades. Detailed 
knowledge of the desired genotype's anatomy and physiology is a 
prerequisite for appropriate use of pigs in teaching or as an experi-
mental model in animal scientific studies.

Our team presented the cross-sectional anatomical atlas of the 
commercial pig to researchers, veterinarians, doctors and agrarians 
alike (Bajzik et al., 2005). This new work aimed to demonstrate the 
cross-sectional anatomy of the Pannon minipig.

There are many technical and biological limitations incurred 
through the process of creating a cross-sectional atlas. To achieve 
the best comparable resolution with CT data during anatomical 
slicing, cryosectioning with small slice thickness (below 1 mm) 
of the whole body would be preferable (Ackerman et al., 1995; 
Chung et al., 2018; Czeibert et al., 2019; Park et al., 2014; Spitzer 
et al., 1996). To achieve this in larger animals, such as the minipig, 
heavy machinery, financial resources and a technical background 
is required. From such a data set, three-dimensional models of any 
anatomical regions could be reconstructed, resulting in detailed, 
high quality surfaces and volumes. In our case, we cut the speci-
men with a band saw (Biodur Products, Heidelberg, Germany) at a 
slice thickness of 7 mm, resulting a good overview of the animal's 
entire anatomy. As the embedding block was 55 cm high, relatively 
large for sawing, travel time for the blade within the block was 
increased. Therefore, and because of the uneven nature of the 

F I G U R E  2   1. Mm. auriculares, 2. Meatus acusticus externus, 
3. M. temporalis, 4. Sinus frontalis caudalis, 5. Os parietale, 6. 
Sinus sagittalis dorsalis, 7. Plexus choroideus, 8. Cornu ammonis, 
9. Lobus parietalis, 10. Thalamus, 11. Adhesio interthalamica, 12. 
Capsula interna, 13. Lobus piriformis, 14. Hypophysis, 15. Corpus 
ossis basisphenoidalis, 16. Sinus cavernosus, 17. N. trigeminus, 
18. N. mandibularis, 19. Bulla tympanica, 20. Nasopharynx, 21. 
Mm. constrictores pharynges rostrales, 22. M. levator veli palatini, 
23. Tonsilla pharyngea, 24. Papillae filiformes et conicae, 25. 
Radix linguae, 26. M. hyoepiglotticus, 27. Basihyoideum, 28. M. 
sternohyoideus, 29. M. omohyoideus, 30. M. ceratohyoideus, 31. M. 
digastricus, 32. M. pterygoideus medialis, 33. A. v. et n. alveolaris 
inferior, 34. M. pterygoideus lateralis, 35. Caput mandibulae, 36. Os 
temporale (processus zygomaticus), 37. Gl. parotis, 38. M. masseter, 
39. Ramus mandibulae, 40. Platysma, 41 Gl. submandibularis, 42. 
V. lingualis, 43. A. v. transversa faciei, Ramus buccalis dorsalis (N. 
facialis), * Endotracheal tube (on the CT scan only) a) cryosectioned 
(RGB) image, b) CT image, c) MR image

https://doi.org/10.6084/m9.figshare.c.5214293
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block–sharp border between the dense frozen body and the rel-
atively soft PU foam embedding polymer around it–some of the 
resulting slices were uneven and not perfectly parallel.

Historically, the majority of cross-sectional atlases were made 
using formalin fixed cadavers (Spitzer et al., 1996; Böttcher & 
Maierl, 1999) or bodies with dyes injected into the vascular system 
(Rivero et al., 2005). Our aim was to preserve the authentic colour 
of the tissues to appear as fresh as possible. Thus, we euthanized 
the animal immediately before the scanning procedures without a 
perfusion of fixative through the vascular system. However, this 
did result in some deleterious effects. As seen on the images and 
scans, the minipig's body consists a massive amount of subcutane-
ous and intra-abdominal fat composing a good thermal-insulation 
layer. This heat retention sped up the bacterial post-mortem decom-
posing effects, particularly within the intestinal tract. This resulted 
in a progressive production of gas in the intestines during the pro-
longed whole body MR scan (1.5 hr). The followed rapid cooling of 
the cadaver to −80°C resulted volume changes in the intestinal tract 
as gases are denser at lower temperatures. Another reason for the 
displacement of certain structures could be the post-mortem con-
traction of the smooth and skeletal muscles which may have resulted 
in the dislocation of various parts of the digestive system compared 
with the CT and MR scans. This effect may be avoided by perfusing 
the body with low concentrations (1%–4%) of formalin. The reason 
we skipped cadaver perfusion was to minimize the tissue swelling 
and colour changes that would occur during embalming procedures 
(Balta et al., 2019).

There is another important factor during planning comparative 
atlases using CT. Since radiology and anatomy departments are sep-
arated at most universities, the anatomists have limited knowledge 
about the possibilities of data handling and reconstruction during 
and after CT imaging. There is a wide range of commercial (Amira–
Thermo Fisher Scientific, Osirix–Pixmeo, Mimics–Materialize) or 

F I G U R E  3   1. M. trapezius pars cervicalis, 2. M. rhomboideus 
pars capitis, 3. M. rhomboideus pars cervicalis, 4. M. splenius, 5. M. 
semispinalis capitis (M. biventer cervicis), 6. M. spinalis cervicis et 
thoracis, 7. M. complexus (M. biventer cervicis), 8. Mm. multifidi, 
9. Lig. flavum, 10. Medulla spinalis, 11. Articulatio processuum 
articularium C5–C6, 12. Vertebra C6, 13. M. longissimus cervicis, 
14. Mm. intertransversarii, 15. M. serratus ventralis cervicis, 16. M. 
subclavius, 17. M. supraspinatus, 18. M. infraspinatus, 19. Scapula, 
20. M. subscapularis, 21. M. triceps brachii, caput longum, 22. M. 
deltoideus, 23. M. triceps brachii, caput laterale, 24. M. brachialis, 
25. Humerus, 26. M. cleidobrachialis (M. brachiocephalicus), 27. 
M. biceps brachii, 28. M. teres major, 29. M. pectoralis profundus, 
30. A. et v. subscapularis, 31. M. scalenus medius, 32. M. scalenus 
dorsalis, 33. M. scalenus ventralis, 34. M. longus colli, 35. 
Oesophagus, 36. Trachea, 37. A. carotis communis et N. vagus, 38. 
V. jugularis interna, 39. V. jugularis externa, 40. V. subclavia, 41. 
Lnn. cervicales profundi caudales, 42. M. sternothyreoideus, 43. 
M. sternohyoideus, 44. M. sternomastoideus, 45. M. pectoralis 
superficialis, 46. M. extensor carpi radialis, 47. M. extensor 
digitorum communis, 48. M. abductor digiti I. longus, 49. Ulna, 50. 
Radius, 51. Os carpi ulnare, 52. Os carpi intermedium, 53. Os carpi 
radiale a) cryosectioned (RGB) image, b) CT image, c) MR image
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freely (3D Slicer, VTK, ImageJ and more) available software offer-
ing numerous post-processing possibilities such as segmentation, a 
variety of registrations, image fusion, 3D modelling, etc. There is, 
however, an important limitation factor: the user can only import a 
dataset into the post-processing software which has already been 
reconstructed from the raw data set with a special kernel setting 
defined by the operator at the imaging site. If the raw data has been 
reconstructed with an inadequate kernel setting (i.e. sharp bone 
kernel for soft-tissue reconstructions), the images could contain 
too much noise for several post-processing options. This can be 
avoided if the original raw data set of the entire CT procedure is 
saved allowing later modification if it is reloaded to the same opera-
tional software of the vendor (Siemens in this case) (Seeram, 2013; 
Bertolini, 2017).

During the post-processing of the images, anatomical informa-
tion was not altered under any circumstance; however, the image 
clarity and contrast was modified resulting in improved image qual-
ity and detail recognition. As previously mentioned, some disloca-
tion of the inner organs occurred during freezing and as a result 
of post-mortem changes. Since the CT and MR images were made 
with isotropic voxels, we could use a reformatting option within 
the post-processing software (3D Slicer) to tilt the reconstructional 
plane to fit with the RGB image.

With CT images, it is always an inordinate challenge to select 
the optimal WW and WL setting for an atlas that incorporates the 
whole body. When interpreting CT images, radiologists optimize 
these window adjustments for tissues relevant to their task, and 
these alterations are crucial for the effective detection of some 
pathologies (Xue et al., 2012; Noda et al., 2018). Optimizing the 
presentation of any given region calls for a developed online atlas 
through where alterations could be made according to the viewer's 
needs. A majority of the online atlases currently available lack this 
option and contain images with predefined WW and WL settings 

F I G U R E  4   1. M. trapezius pars thoracis, 2. M. rhomboideus 
thoracis, 3. M. spinalis cervicis, 4. M. spinalis thoracis, 5. M. 
longissimus thoracis, 6. Mm. multifidi et rotatores, 7. Medulla 
spinalis, 8. Plexus vertebralis, 9. Vertebra Th5, 10. Mm. levatores 
costarum, 11. Mm. intercostales, 12. M. iliocostalis thoracis, 
13. M. serratus dorsalis pars cranialis, 14. M. latissimus dorsi, 
15. M. cutaneus trunci, 16. M. serratus ventralis thoracis, 17. 
Costa V., 18. Lobus cranialis (pulmo dexter), 19. Lobus medius 
(pulmo dexter), 20. V. pulmonalis lobi medii dextri, 21. Bronchus 
principalis dexter, 22. V. pulmonalis dexter, 23. Oesophagus, 24. 
A. et v. bronchooesophagea, 25. Aorta descendens, 26. V. azygos 
sinistra, 27. Lobus cranialis (pulmo sinister), 28. V. pulmonalis 
lobi cranialis sinistri, 29. Bronchus principalis sinister, 30. Atrium 
sinistrum, 31. Cuspis septalis (valva bicuspidalis), 32. V. cava 
caudalis, 33. Atrium dextrum, 34. Sinus coronarius, 35. Ventriculus 
dexter cordis, 36. Ventriculus sinister cordis, 37. Costa IV., 38. 
M. transversus thoracis, 39. A. et v. thoracica interna sinistra, 40. 
Mm. intercartilaginei, 41. Sternum, 42. Cartilago costae IV., 43. M. 
pectoralis profundus a) cryosectioned (RGB) image, b) CT image, c) 
MR image
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(www.castl emoun tain.dk; www.imaios.com). Few atlases offer this 
option (www.secti onal-anato my.org) and, to the authors’ knowl-
edge, there are no veterinary atlases online with this possibility. 

Without this interactive possibility, an atlas containing CT and MR 
images (like ours) will always miss the option to adjust the WW 
and WL settings to the optimum of the tissue examined and/or the 
reader's needs.

The physical limitations of MR image acquisition, such as 
the magnetic fields inhomogeneity outbound of the isocentre, 
makes imaging of larger objects, such as a pig's trunk, challenging. 
This may be avoided by using a higher field strength MR scan-
ner or utilizing prolonged image acquisition times (Westbrook & 
Talbot, 2018).

Even with T1-weighted images the signal intensity of fat is very 
high. Since the minipig has an extremely high body fat content, 
both subcutaneous and intra-abdominal, it proved a challenge to 
determine the most appropriate setting during image acquisition. 
In images obtained of the trunk, especially closer to the skin, areas 
of very high signal intensity could be observed. Fat-suppression 
sequences are available in MR imaging, like fat saturation, in-
version recovery, opposed phase imaging (Delfaut et al., 1999; 
Bley et al., 2010; Westbrook & Talbot, 2018), and there are spe-
cial requirements at high field-strength equipment (Del Grande 
et al., 2014). All these sequences have advantages and disadvan-
tages for constructing clear anatomical images, especially at a 
larger FOV where the inhomogeneity of the magnetic field plays a 
significant role in image quality.

5  | CONCLUDING REMARKS

As the minipig becomes increasingly utilized in education and medi-
cal research; particularly in human preclinical studies, so there is a 
growing need for comprehensive anatomical knowledge of this spe-
cies. The aim of this atlas is to concisely demonstrate the anatomy of 
a healthy female minipig in three visual modalities. Advanced imag-
ing techniques can, when coupled with cross-sectional anatomical 
preparations, clearly illustrate important topographical landmarks 
and their relationships to adjacent structures. Once the normal anat-
omy is understood and plainly depicted, gross pathological changes 
occurring in animal models of medical research may be better inter-
preted. Furthermore, with an ever-growing application of advanced 
imaging techniques in veterinary science and education, the ability 

F I G U R E  5   1. M. longissimus thoracis, 2. Mm. multifidi et 
rotatores, 3. Vertebra Th11, 4. Costa XI., 5. M. iliocostalis thoracis, 
6. M. serratus dorsalis pars caudalis, 7. Mm. intercostales externi, 
8. Mm. intercostales interni, 9. M. latissimus dorsi, 10. Costa X., 
11. M. cutaneus trunci, 12. M. obliquus externus abdominis, 13. M. 
obliquus internus abdominis, 14. M. phrenicus (corona muscularis), 
15. Lobus hepatis dexter lateralis, 16. Pars pylorica gastris, 17. 
Pancreas, 18. V. portae, 19. Lobus quadratus hepatis, 20. V. cava 
caudalis, 21. Crus dextrum (diaphragma), 22. Aorta descendens, 23. 
V. azygos sinistra, 24. Crus sinistrum (diaphragma), 25. Diverticulum 
ventriculi, 26. Fundus ventriculi, 27. Lien, 28. Lobus hepatis sinister 
lateralis, 29. Vesica fellea, 30. M. transversus abdominis, 31. M. 
rectus abdominis, 32. M. pectoralis profundus a) cryosectioned 
(RGB) image, b) CT image, c) MR image

http://www.castlemountain.dk
http://www.imaios.com
http://www.sectional-anatomy.org
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to correlate structures observed in anatomical dissections or post-
mortem examinations with CT and MR generated images will serve 
as an important clinical tool.

F I G U R E  6   1. M. longissimus lumborum, 2. Mm. multifidi et 
rotatores, 3. Medulla spinalis, 4. Vertebra L2, 5. M. psoas minor, 6. M. 
psoas major, 7. M. quadratus lumborum, 8. M. iliocostalis lumborum, 9. 
M. obliquus externus abdominis, 10. M. obliquus internus abdominis, 
11. M. transversus abdominis, 12. Jejunum, 13. Aa. et vv. jejunales, 14. 
Lnn. jejunales, 15. V. mesenterica cranialis, 16. V. ileocolica, 17. Colon 
descendens, 18. Duodenum transversum, 19. V, cava caudalis, 20. 
Glandula suprarenalis, 21. A. renalis dextra, 22. Ren dexter, 23. Aorta 
descendens, 24. Colon ascendens, 25. Colon (ansa spiralis coli), 26. 
Aa. et vv. colicae, 27. M. rectus abdominis, 28. M. cutaneus trunci a) 
cryosectioned (RGB) image, b) CT image, c) MR image

F I G U R E  7   1. M. biceps femoris, 2. Vertebra coccygea, 3. M. 
levator ani (M. iliocaudalis), 4. Corpus uteri, 5. Rectum, 6. Cornua 
uteri, 7. Vesica urinaria, 8. Colon (ansa spiralis coli), 9. M. rectus 
abdominis, 10. Jejunum, 11. M. obliquus internus abdominis, 12. 
M. sartorius, 13. A. et v. iliaca externa et N. femoralis, 14. M. 
iliopsoas, 15. Corpus ossis ilii, 16. M. gluteus profundus, 17. M. 
piriformis, 18. M. gluteus medius, 19. M. tensor fasciae latae, 20. M. 
vastus lateralis (M. quadriceps femoris), 21. M. rectus femoris (M. 
quadriceps femoris), 22. M. vastus medialis (M. quadriceps femoris), 
23. M. cutaneus trunci a) cryosectioned (RGB) image, b) CT image, 
c) MR image
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