
Abstract. Background/Aim: The purpose of the present
study was to delineate the cervical and facial vascular and
associated anatomy in five murine species, and compare
them for optimal use in research studies focused on
understanding the pathology and treatment of diseases in
humans. Materials and Methods: The specific adult male
animals examined were mice (C57BL/6J), rats (F344),
mongolian gerbils (Merionesunguiculatus), hamsters
(Syrian), and guinea pigs (Hartley). To stain the vasculature
and organs, of the face and neck, each animal was
systemically perfused using the vital stain, Trypan Blue.
Following this step, the detailed anatomy of the head and
neck could be easily visualized in all species. Results:

Unique morphological characteristics were demonstrated by
comparing the five species, including symmetry of the
common carotid origin bilaterally in the Mongolian Gerbil,
a large submandibular gland in the hamster and an enlarged
buccal branch in the Guinea Pig. In reviewing the
anatomical details, this staining technique proves superior
for direct surgical visualization and identification.
Conclusion: The anatomical details provided through these
five species atlas will help experimental researchers in the
future to select the most appropriate animal model for
specific laboratory studies aimed to improve our
understanding and treatment of diseases in patients. 

The murine species are often used as an in vivo model due
to their relatively short developmental period and
comparatively cheap price. To evaluate the pathologic
mechanism or effect of a new treatment or medication, a
large sized mammalian is the optimal. However, there are
major limitations for their use in experimental studies. As a
result, a murine animal is often chosen instead. But, in these
smaller animals, there are challenges, including the relatively
small size of the head and neck structures, challenges in
identifying the vascular and neural anatomy and the
unavailability of a surgical atlas of normal anatomy. 
Previous studies suffered from two major problems. First,

dissection produced trauma to the microvascular system,
resulting in staining of the entire dissection field. This
problem was aggravated whenever major vessels had to be
removed. Second, attempts to avoid this problem, by first
using formaldehyde to fix the tissues, made delicate
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dissection of the various organs difficult to perform, and
identification of the arterial system, venous system and
nerves difficult to accomplish. In addition, it produced
artifacts and distortion between the normal anatomy and that
following fixation of the tissues (1, 2).
Choosing the right animal model for research projects is

essential, particularly when considering applicability to
humans. Selecting the optimal animal species for studies in
the Otorhinolaryngology Head and Neck Surgery field
proves difficult, because the neck structures are complex and
relatively small. Today, a variety of factors are currently
considered, including the relatively short developmental
period of murine animals, especially the mouse (3), the
overall larger size of the rat (4), and the unique genetic or
anatomical characters of the Mongolian Gerbil, Guinea Pig
and Hamster. For example, the Mongolian Gerbil is generally
used for research on ischemia, due to the absence of a Circle
of Willis (5, 6), and the Hamster is used to evaluate the
impact of different toothpastes on the buccal mucosa due to
its large cheek pouch (7).
A detailed understanding of the specific anatomy for each

murine species is important for experimental design:
however, no atlas comparing the five different animals
currently exists (8, 9). Illustrations and photo images after
tissue fixation have been published, but they fail to provide
a comprehensive and comparative understanding (10). In
addition, in vivo, surgical documentation proves limited due
to difficulties in identifying the relatively small arteries and
veins without color differentiation (11). To improve
visualization, researchers have used a variety of staining
techniques employing Trypan blue, Toluidine blue, Alcian
blue, etc. (12). But, comprehensive analysis of the entire
neck region has not been completed making it impossible for
researchers to use the findings for experimental modeling.   
The purpose of the present study was to define the

vascular anatomy in five murine species, and compare the
vascular and associated anatomy among them. Vital dye
staining allowed small organ identification and examination
to be completed. Surgical imaging without staining was
difficult to interpret due to bloodstaining of the tissues and
problems with distinguishing between adjacent organs. 
Based on this anatomical analysis, some animals are

superior for specific studies, and should be selected for
experimental design. This atlas provides researchers working
in the head and neck area the information they will need to
develop new, and optimal models for the future. 

Materials and Methods
Experimental animals. We used five different types of adult male
animals including mice (C57BL/6J, 10 weeks old, 24.7~27.5 g, n=3,
DBL Co., Eumseong-gun, Chungcheongbuk-do, Korea), rats (F344,
11 weeks old, 225.5~255.5 g, SLC, Hamamatsu, Shizuoka
Prefecture, Japan), mongolian gerbils (Merionesunguiculatus, 10-11

weeks old, 58.7~70.7 g, n=3, Laboratory animal resources center,
Hallym university, Chuncheon-si, Gangwon-do, Korea), hamsters
(Syrian, 8 weeks old, 113.1~121.3 g, n=3, SLC, Hamamatsu,
Shizuoka Prefecture, Japan), and guinea pigs (Hartley, 8 weeks old,
422.1~426.7 g, n=3, SLC, Hamamatsu, Shizuoka Prefecture, Japan).
The animals were housed in facilities that maintained a standard and
consistent environment, with temperature: 22±2˚C, 55±10% relative
humidity, and a 12 h light and 12 h night Circadian cycle. Normal
rodent pellet feeds (Cargill Agri Purina, Korea) and water were
provided ad libitum. This animal study was performed in
accordance with the guidelines of the Institutional Animal Studies
Care and Use Committees of Hallym University (Hallym 2016-71). 

Stain for dissection. To stain the blood vessels in each of the
animals, trypan blue reagent (Cat. N. T6146, Sigma, Saintlouis,
Missouri, USA) was used to perfuse each species. Animals were
anesthetized with 3% isoflurane mixed oxygen (RC2+ Anesthesia
System, Lab Etc. inc. Store, Clayton, Missouri, USA) and sacrificed
at the end of the procedure with minimal suffering. After anesthesia,
a combination of saline solution and trypan blue reagent (0.05%,
mouse; and 0.1%, rat, mongolian gerbil, hamster, and guinea pig)
was circulated throughout the whole animal via a perfusion pump
system for 5 min. The perfusion process was terminated once the
bluish stain could be seen in the auricle, nasal tip area, or liver. The
tissues were fresh, not preserved, since no fixation solution (4%
paraformaldehyde) was used. As a result, the vasculature could be
distinguished by the dark blue of the arterial system, and the sky
blue of the venous drainage system (Figure 1) (12).

Dissection technique. After skin removal from the nose tip to the
shoulder level, the overall contour of the specimen was examined. The
fat tissue of the inferior neck was removed except for the
submandibular and sublingual glands. At this point, the facial artery
(FA) and jugular vein (JV) were identified, and the salivary glands and
jugular venous system removed. The exposed sternocleidomastoid
muscles were then removed and the subjacent carotid arteries under
the infra-thyroid muscles were identified. Next the infra-thyroid
muscles, common carotid arteries (CCA) and vagus nerves (VN) on
both sides of the trachea were identified. And finally, the anterior chest
wall was removed to allow identification of the aorta, as well as the
vertebral arteries (VA) arising from the subclavian vessels. 

Calculation of surgical images. A standardized approach was used in
all species. To compare the Head and Neck surgical anatomy among
the five animals, identical views were obtained, including inferior,
lateral, oblique, etc. In addition, the exact location and anatomy of
the JV, CCA, internal carotid artery (ICA), external carotid artery
(ECA), origin of the VA were documented. To examine the more
delicate structures, ophthalmic instruments (8500 Castroviejo Caliper,
Fisher, Imperial, Missouri, USA) were used for dissection. To obtain
the clearest visual images, the object lens of the microscope and the
specimens were positioned in parallel, in order to see three
dimensionally and determine exact length and area of the structures,
Cannon EOS 1100D and ZEISS OPMI 1FC were used to record the
images themselves. These were then analyzed using the Image J
(https://imagej.nih.gov, USA) (Figure 1 and Table I).

Verification via cross-sectional images. To increase understanding
of the anatomy for future researchers, cross-sectional morphology
of all species was obtained. In addition to the vessel staining that
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had been achieved through the perfusion with the trypan blue
reagent, staining was performed using an eosine Y reagent
(cat.N.E4009, Sigma, Saintlouis, Missouri, USA) was performed for
better understanding of the surrounding structures (Figure 1). 

Statistical methods. For each species, a ratio of organ size to total
neck size was calculated using a Kruskal-Wallis Test. The Mann-
Whitney test was also applied post hoc test. Statistical analyses were
performed using the SPSS version 21 (SPSS IBM, New York,
USA). The level of significance was set at p<0.05.

Results

Neck anatomy of 5 murine species. Rat: The external
appearance of the Rat’s neck is shown in Figure 2A. The
entire parotid gland (PG) was located on the facial nerve
(FN), and no deep lob of the PG was found in the present
study (Figure 2B). After removal of PG, dominant zygomatic
and buccal branches were identified. The temporal branch
and marginal mandibular branch were relatively thin (Figure

2C). Arterial branches off of the FA were identified on both
sides of the nerve supplying the surrounding tissues (Figure
2D). The JV was located on each side of the neck, on top of
the sternocleidomastoid muscles (Figure 2E). The anterior
and posterior branches from the face joined at the shoulder
level (Figure 2J). There was no internal jugular vein (IJV).
The external jugular vein (EJV) was located on the clavicle
superficially, where it entered the interior of the thoracic
cavity. A single belly digastic muscle was located in the
inferior portion of neck, and the infrahyoid muscles were
located just below it (Figure 2F). After removing the
infrahyoid muscles, the CCA could be identified a moderate
distance from the trachea (Figure 2G) and bifurcated to two
arteries (ICA and ECA, Figure 2L). Very small thyroid
glands were located along the lateral portion of the larynx
(Figure 2G, asterisk, dark blue stained). After removal of the
anterior wall of the chest, the aorta could be seen below the
thymus (Figure 2H).The facial vein was adjacent to the
buccal branch of facial nerve (Figure 2I), and the brachial
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Figure 1. Schematic process of staining and imaging processing of the five murine head and neck organs.



plexus was located at the lateral portion of the anterior
scalene muscles (Figure 2K, asterisk). The hypoglossal nerve
could be identified at the bifurcation of the CCA.
Mouse: Comparing the mouse anatomy with the rat

(Figures 3A to 3L), the buccal branch of FN was located
superior in relationship to the masseter muscle (Figure 3C).
The supplying artery to the FN was located just below the
facial branch (Figure 3D). The JV did not bifurcate in the
posterior portion of neck (Figure 3F). The CCA was located
just lateral to the trachea, unlike in the rat (Figure 3G). The
VN was located separate from the CCA. The relative
position of the hypoglossal nerve to the carotid arteries was
similar (Figure 2L and Figure 3J).The deep cervical artery
was located more lateral than in humans (Figure 3K,
asterisk). The anterior and posterior arterial supplying system
to the brain is shown in Figure 3L.
Gerbil: The gerbil had the biggest and thickest head and

neck of the five murine species, including a very large bullae
(temporal bone) bilaterally (Figure 4A-L). The PG was
located more inferiorly than in the other murine species
(Figure 4B). And, the vasculature appeared to be more well
developed, based on the degree of staining in the present
study. The blood supply to the buccal branch of the FN was
located above the main FN trunk. In addition, there was
more fat around the head and neck vessels than in the other
murine species (Figure 4F-G). 
In the gerbil, the trachea was shorter and thicker, and the

thyroid was located between the trachea and esophagus
(Figure 4K). After removal of the mylohyoid muscle, the
hypoglossal nerve could be seen with two main branches
serving to innervate the base of the tongue (Figure 4H). The
Initial portion of the VA was under the subclavian artery, so
traction on the subclavian artery (Figure 4L, black arrow)
was necessary to identify the VA itself (Figure 4L, white
asterisk). 

Hamster: The hamster (Figure 5A-L) has an extremely
large cheek pouch (Figure 5A, B and I), as well as large
submandibular and sublingual glands, compared to the other
murine species. This makes physiological sense due to the
hamster’s dietary need for greater salivary secretion. In
contrast, the PG was relatively small (Figure 5B).
Specifically, the PG of the hamster was located in the more
anterior portion of the cheek and separated from the external
auditory canal. The supplying artery to the FN entered from
were both side of the nerve trunk (Figure 5D). There was a
single branch of the hypoglossal nerve to the base of the
tongue branch (Figure 5H). The anterior and posterior
thyroid arteries originated from the ECA (Figure 5K). The
VA originated from the subclavian artery at the level of the
first rib (Figure 5L). 
Guinea pig: The guinea pig (Figures 6A to 6L) has a well-

developed platysma muscle (Figures 6A, B), and relatively,
large submandibular and sublingual glands, compared to the
other murine species. In contrast, there were very thin
sternocleidomastoid muscles deep to the platysma (Figure 6B
and E). In the face, both the masseter muscle and mandible
were prominent (Figures 6C and D). The branches of the ECA
were easily visualized (Figure 6E and F). Three supplying
arteries to the thyroid gland could be identified (Figure 6G).
In the neck, both the EJV (black arrow at Figure 6I) and IJV
(black arrow at Figure 6J) were present. The thyroid gland was
located between the trachea and the esophagus (Figure 6K). 

Comparison of size and weight of cervical structures by
species: FN, vessels and glands. To compare the relative
sizes of the tissues in the 5 murine species, mean values
were calculated using the ALTools (http://www.altools.co.kr)
(Table I). For the salivary gland determinations, the margins
were obscured by the overlying fat, but could be calculated
accurately following conversion to negative images. 
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Table I. Dermographics of calculated nerves’ and vessels’ data.

Mean (standad deviation)                                                   Rats                    Mice               Mongolian gerbils              Hamsters                Guinea pigs

Age, weeks                                                                          11W                    10W                         10-11W                         8-9W                         8W
Weights, mg                                                                   225.5~255.5          24.7~27.5                 58.7~70.7                  113.1~121.3              422.1~426.7 
Marginal mandibular branch width, cm                       0.033±.033          0.047±0.047             0.043±0.043                0.043±0.043              0.041±.0410
Buccal branch width, cm                                               0.036±.036          0.025±0.025             0.041±0.041                0.045±0.045              0.148±0.148
Ratio of Buccal/Marginal mandibular                          1.138±0.138       0.556±0.556            0.964±0.964               1.064±0.064             3.373±0.373 
Sub-mandibular&lingual area/inferior neck, %           38.53±5.56          53.53±8.66               34.33±3.20                  64.90±13.16              21.87±2.06
Parotid area/lateral neck, %                                            26.5±6.76          23.77±2.72               23.63±3.41                  13.18±2.99                  6.97±3.07
Common carotid artery, Rt origin angle                       70.65±15.05        54.23±32.05             40.31±13.80                88.77±17.77              67.38±21.32
Common carotid artery, Lt origin angle                     129.57±23.14      110.63±4.78               86.66±22.82              117.89±1.57              141.20±19.23
Angle of carotid arteries, external and internal          28.99±6.27          39.96±8.71               53.99±4.82                  34.22±3.51                28.30±2.96

Facial neve width was calculated at mid-portion of each branch. The anterior to posterior extent of the neck was defined as from the angle of the
mandible to the clavicle. The lateral neck area extended from the nuchal line to the posterior margin of the sternocleidomastoid muscle. 
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Figure 2. Vascular anatomy of rat’s neck. A: After skin removal, the submandibular glands were located in the cervical fat pad (black arrow at A,
front view). B: Parotid glands were located at the anterior portion of the external auditory canal (black arrow at B). C: Deep lobe of partotid gland
was not present in at the rat. D: The supplying artery to the facial nerve was located on both sides of the epineurium (black arrow at D). E: Jugular
vein was located on the sternocleidomastoid muscle (black arrow at E). After removal of sternocleidomastoid muscle, common carotid artery was
visible on the lateral portions of the strap muscles (black arrow at F). G: Thyroid was located on the thyroid cartilage and first to third tracheal
rings (white asterisk at G). H: After removal of the trachea, esophagus and thymus, aorta and both common carotid arteries were checked (black
arrow at H). Vertebral arteries originated from the subclavian arteries at the level just above the first ribs (white asterisk at H). I: Facial vein was
located in association with the main trunk of the facial nerve (black arrow at I). J: Two jugular veins were joined in the mid-portion of the neck on
the sternocleidomastoid muscle (black arrow at J). K: After removal of sternocleidomastoid muscle, common carotid artery was visible under the
infrahyoid muscles (black arrow at K). L: external and internal carotid arteries were separated at the level of thyroid cartilage and located next to
the hypoglossal nerve (black arrow at L).

Figure 3. Vascular anatomy of the mouse’s neck. A: inferior view. B: Parotid gland. C: Lateral view. D: Supplying artery to the facial nerve was located at
the lower side of the epineurium (black arrow at D). E: Jugular venous system of the mouse. F: Musculature of the interior neck. G: Common carotid arteries.
H: Common carotid arteries after removing trachea. I: Facial vein (black arrow at I). J: Carotid bifurcation. K: Deep cervical artery (white asterisk at K).
L: Anterior (internal carotid artery, black arrow at L) and posterior (vertebral artery, white asterisk at L) supplying vascular system to the brain.



Comparison of relative organ size and calculated ratio by
species. FN: the widths of the buccal and marginal
mandibular branches were calculated, and compared to each

other by calculating a width ratio (buccal/marginal
mandibular). Each murine species had its own specific
pattern of nerve branches (Figure 7A-E). In the mouse, the
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Figure 4. Vascular anatomy of gerbil’s neck. A: inferior view. B: parotid gland (black arrow at B). C: lateral view, after removing the salivary
glands. D: Supplying artery to the facial nerve was located at the upper edge of the epineurium (black arrow at D). E: Salivary glands. F: Muscular
system and jugular veins of the interior of the neck. G: Common carotid arteries. H: Lingual arteries (black arrow at H) and bifurcated lingual
nerve (white asterisk at H). I: Oblique view. J: Jugular vein, greater auricular nerve and transverse cervical nerve (black arrow at J). K: Thyroid
artery (black arrow at K). L: initial portion of the vertebral artery (white asterisk at L) originating from the subclavian artery (black arrow at L).

Figure 5. Vascular anatomy of the hamster’s neck. A: Inferior view. B: Lateral view. C: Parotid gland (black arrow at B, C). D: Facial vessels were
located adjacent to the branches of the facial nerve (black arrow at D). E: Submandibular and sublingual glands. F: Muscular system and jugular
veins of the interior of the neck. G: Common carotid arteries. H: Lingual arteries and lingual nerves (black arrow at H). I: Oblique view, buccal
pouch extending to the level of the first thoracic vertebra (black arrow at I). J: The jugular vein bifurcating in the middle of the neck, (black arrow
at J). K: Dual supplying system of the thyroid artery (black arrow at K). L: Initial portion of the vertebral artery (black asterisk at L).



marginal mandibular branch was thicker, and the buccal
branch was thinner on a comparative basis than in the other
species (Figure 7B). The mean values of the 5 murine
species’ nerve widths were compared (Figure 7F). The
buccal branch of the Guinea Pig was relatively thicker than
the other species (p=0.021), In contrast there was no
significant difference of the marginal mandibular branch
between species. (p=0.463). In addition, the buccal
width/marginal mandibular width ratios were calculated and
compared (Figure 7G). The greatest variance to the mean
occurred in the marginal mandibular branch of the mouse
and the buccal branch of the Guinea Pig (p=0.015). There
were no cervical branches of the FN in the mouse (Figure
7H). We postulate the differences among species result from
their diet and the relative degree of bruxism demonstrated by
each murine species. 
Salivary gland: Rather than using the conventional

method of evaluation (ratio of organ to body weight), we
compared the area ratio of salivary gland size to neck area.
To improve accuracy, we first created negative images of the
tissues (Figures 8A-J). In analyzing the relative area ratios,
the PG of the Hamster and Guinea pig were relatively
smaller than the other species (Guinea pig was the smallest)
(p=0.008) (Figure 8K). In Contrast, the sub-mandibular and
sublingual glands of the hamster were significantly larger
than the other species (p=0.012) (Figure 8L). The Hamster

had the largest buccal pouch. Based on this study, the area
of the oral cavity mucosa appeared to correlate with the size
of the correlated with area of sub-mandibular and sublingual
glands, but the PG did not. Since the majority of the saliva
is produced by the PG, there was no direct correlation
between salivary production and oral cavity mucosal size. 
Arterial system: To determine the best animal model for

the study of atherosclerosis and ischemia, we measured the
angle of different vessels from their proximal source. To
do so, in the present study, neck vascular images were
extracted from the surgical photos, bifurcation angles
calculated and compared to each other (Figure 9A-E, 9H-
L). Measurements were made between the supplying and
branched artery for each of the 5 murine species (Figure
9F). The origin of the CCA from the aorta was not found
to be significantly different, as a result of large standard
deviation (p=0.192) (Figure 9G), but the Hamster was
noted to demonstrate an almost right angle on each side of
the neck (Figure 9G, 4th graph). Based on this anatomical
finding, we believe that the Hamster would serve as the
best animal model for research on unilateral
atherosclerosis or ischemia, particularly when a
contralateral control was required. Relative to the common
carotid bifurcation in the 5 murine species (Figure 9H-L).
The Mongolian Gerbil had the widest angle of all of the
species (p=0.033) (Figure 9M). 
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Figure 6. Vascular anatomy of the guinea pig’s neck. A: Inferior view. B: Oblique view. C: Parotid gland (black arrow at C, bluish stained area).
Cervical branch of the facial artery running though the parotid gland (black asterisk at C). D: Thick buccal branch of the facial nerve (black arrow
at D). E: Inferior view after removal of the salivary glands and right sternocleidomastoid muscle. F: Arterial system of the interior of the neck. G:
Three supplying arteries to the thyroid gland (white asterisks at G). H: Bifurcation of the common carotid artery (most anterior thyroid artery,
black arrow at H). I: External jugular vein. J: Internal jugular vein. K: Thyroid gland which had been hidden behind the thyroid cartilage (dark
blue area, black arrow at K). L: Initial portion of the vertebral artery (white asterisk at L).



Discussion

Numerous previous studies have examined the morphology of
the murine head and neck structures because the murine model
is an attractive surrogate for studying human biology and
pathology. Previously, histological studies have been the
standard approach used to define the intrinsic head and neck
structures in these various murine species. To assist researchers,
Jacob and Chole presented a survey atlas of normal paranasal
sinus anatomy (13), while Recinos et al. reported a noninvasive
means for imaging of murine cranial sutures (14). Previously,
Alsmman Hassan and Abd Elhaliem Soliman reported imaging
of the cornea via a paint injection method (15). Also, Lee et al.
demonstrated the mouse 3-dimensional anatomy of the
temporal bone (3). However, exact and clear images of the
murine structures have not been published and a more
comprehensive surgical atlas applicable for experimental
modeling does not yet exist. To address these limitations, we
have successfully imaged the head and neck vascular structures
and surrounding organs of adult rodents by first perfusing the

animals with trypan blue reagent. Through this approach, we
avoided contaminating the dissection field with blood. And,
this technique allowed near-normal touch and feeling of the
instruments and tissues during the dissections. Finally, the head
and neck structures remained in their normal anatomical
position, throughout the experimental study itself. For
otorhinolaryngology researchers in the future, the information
from this study will allow better animal selection and surgical
planning from what was possible in the past (16, 17).
Many anatomical differences between the human and

murine anatomy exist. For this reason, a more accurate
understanding of the comparative anatomy and more exact
measurements of different parameters including organ size
and relative vessel and nerve lengths allow better choices of
species to be made. With accurate understanding, we might
be able to predict the functional importance of organs and
attached vessels systems (18). 
The data from this detailed analysis provides insights for

future research projects applicable to humans. The present
study will be the basis of developing several new animal
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Figure 7. Comparison of width ratios of the five species’ facial nerve branches, their anatomical patterns and the calculated width of each one.



study models. For example, depending on the specific
research design, various species would be optimal based on
the variation in location of the FN branches and their relative
width, the size of the different salivary glands, and the
comparability of the cervical and facial vascular anatomy
(19). For example, to examine the pathologic pathway and
healing process following radical neck dissection including
unilateral sacrification of IJV, the Guinea Pig would be the
best due to its easily identifiable IJV (Figure 6J) (20).
An understanding of the exact 3-dimensional anatomy of the

body is essential for research studies applicable to humans. In
addition, in the laboratory, normal tissue and instrument tactile
sensation is needed. The approach used in this study supports

both. In the past, different approaches were used including
radiological tools and digital image reconstruction to
understand the three-dimensional anatomy of the head and
neck (21, 22). However, fine tissue dissection after trypan blue
perfusion, and without the use of a tissue fixative, allows for
more exact analysis of the tiny structures of the murine head
and neck region and retains a near normal tactile sense
throughout the procedure. This combination offers many
advantages, and allows the tissues, organs, blood vessels and
nerves to be easily identified, preserved intact, and quantified
using morphometric analysis. 
The results of the present study provide future researchers

with a more accurate understanding of the structural and
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Figure 8. Comparison of width ratios of the salivary glands of the 5 species. Yellow lines in figure A-J is area calculating lines.



vascular anatomy of the head and neck in different murine
species. The photographs and comparative data will allow
research on head and neck disease and its treatments to use
a species specific anatomical basis for experimental design,
and yield the highest probability for success. 
In conclusion, we confirmed that a new staining method

using trypan blue allows easy, accurate and undistorted
identification of tissues, organs, vessels and nerves in the
cervical and facial regions of different murine species. This
anatomical atlas can serve as a guide for other experimental

researchers as they design future projects aimed to better
understand the pathology, diagnosis and treatment of
different head and neck diseases. 
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