
Vehicle - animal collisions are a major and growing   
problem, resulting in animal fatalities and human inju-
ries or deaths each year, particularly among motorcy-
clists (17). In addition, these collisions can create 
trauma among all animal populations, including en-
dangered species, pets, and farm animals (38). In En-
gland, road traffic accidents are reported to be the 
fourth most common cause of death in cats; after el-
derly causes, various types of cancer, and renal failure 

(22, 27, 39). In France, the number of cats killed in 
road traffic accidents is three times higher than that of 
dogs (19). Moreover, half of the cat deaths in Canada 
may be due to road traffic accidents, and the number 
of cats killed annually in the United States is estimated 
at 5.4 million, four times more deaths than those re-
corded in dogs (6, 23). In our country, some authors 
mention road traffic accidents as the main cause of 
trauma in cats (4). Considering the tendency of cats to 
hide when injured, their numbers could be much hi-
gher compared to dogs, which are more likely to re-
quire human care (14). In addition, Intarapanich et al. 
(2016) noted that the number of cats involved in road 
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 Traumatismele produse în urma accidentelor rutie-
re reprezintă o cauză frecventă de deces întâlnită la pi-
sici. Acest studiu de tip prospectiv care a inclus rezulta-
tele examenelor radiologice, corelate cu examenele ne-
cropsice și histopatologice a fost realizat pentru a evi-
denția tablourile lezionale identificate la 39 de pisici im-
plicate în accidente rutiere mortale în București. Rezul-
tatele obținute au indicat faptul că motanii adulți din ra-
sa comună prezintă un risc mai mare de coliziuni morta-
le cu autovehicule, în special în lunile de primăvară. 
Tabloul lezional în cazul accidentelor rutiere fatale la 
pisici a fost reprezentat de politraumatism, implicând în 
majoritatea cazurilor regiunea capului și a gâtului, tora-
cele sau abdomenul și zona pelvină și, mai rar, membre-
le. Fracturile membrelor posterioare s-au produs în aso-
ciere cu fracturile de la nivelul bazinului. Fracturile co-
loanei vertebrale au fost localizate doar în segmentul 
toracic. Cele mai importante leziuni de la nivelul cavității 
abdominale au inclus rupturi ale ficatului, diafragmei și 
splinei. Leziunile pulmonare au inclus contuzii și rupturi 
ale lobului mediu, dar și pneumo-hemotorax atunci 
când au fost asociate fracturi costale. Traumatismul cra-
nian a reprezentat cea mai frecventă leziune fatală și a 
fost rezultatul uneia sau mai multor leziuni, cum ar fi: 
fracturi craniene, hemoragii subarahnoidiene, rupturi 
meningeale, sau chiar dilacerări cerebrale.
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traffic accidents could also be much higher since dog 
owners are more likely to search for their missing 
dogs, while cat owners may assume that their cats 
have chosen to not return at their homes (11).

MATERIALS AND METHODS

The present study included 39 roadkill cats from 
Bucharest and surrounding areas. Necropsies and 
histopathological examinations of the cats were per-
formed according to the general techniques in the La-
boratory of Pathological Anatomy and Veterinary Fo-
rensic Medicine of the Faculty of Veterinary Medicine, 
University of Agronomic Sciences and Veterinary Me-
dicine, Bucharest. Radiographs were taken in the Uni-
versity Clinic of the Faculty of Veterinary Medicine, Bu-
charest. The classification of the lesions was carried 
out by body regions and type of lesion. The present 
study included only cases with antemortem traumatic 
injuries. The classification of the injuries was made by 
dividing the animal's body surface into four main re-
gions: head and neck, thorax, abdomen and pelvic re-
gion, and limbs. Particular attention was paid to the 
examination of fur integrity, and skin integrity both 
before skinning and afterward too in order to find 
stains or different road surface materials (gravel, 
glass shards, plastics). These aspects were preserved 
by overview photographing and in detail images. Ex-
ternal examination of the cadavers and dental exami-
nation helped to establish the ages. The cases were 
classified into three categories as follows: youths (≤1 
year), adults (>1 year and ≤11 years), and seniors 
(>11 years) (34). The data collected from each case 
was recorded in a database that included animal data 
(breed, age, sex, hormonal status, and body weight) 
and results of the examinations.

RESULTS AND DISCUSSIONS

The results regarding the sex and hormonal status 
of the cats indicated a higher incidence of males 
(64.10%, n=25) compared to females (35.90%, n= 
14). One of the justifications for this difference could 
be the higher exposure of males to the environment, 
which go in search of females for mating, thus expo-
sing them to a higher number of stressors and patho-
gens, while females have periods of isolation during 

the puerperal phases (40). Regarding the hormonal 
status, a very small number of neutered animals (7.69 
%) were identified: one male (4%) and two females 
(14.28%). Similar percentages of both male numbers 
and hormonal status were also obtained by Childs and 
Ross in 1986 in a study of 212 cats involved in fatal car 
accidents, and by Conroy and colleagues in 2019 in a 
study that included victims with survival outcomes (3, 
5). However, in 2017, Wilson and colleagues, in a stu-
dy of feline trauma, noted that there were no sex diffe-
rences, but this may be due to the fact the considered 
individuals were youth animals, up to 12 months old 
(39). Regarding breeds of cases in the present study, 
cross-breed cats were the main finding (97.43%), 
while only 2.56% (n=1) represented British Shorthair. 
The results obtained are roughly similar to those ob-
tained by McDonald and his colleagues in 2017, where 
the cross-breed was identified in 92.2% of cases (16). 
This discrepancy between breeds could be influenced 
by the high number of stray cats in Romania, but also 
by the limited outdoor access of purebred cats, which 
are considered "indoor animals" by some authors 
(35). The literature mentions that outdoor cats are 
frequently associated with an increased risk of trauma 
and involvement in road accidents (19, 23).

The distribution of cases according to age category 
was made after examining the appearance of the coat 
and internal organs, as well as the dentition according 
to the criteria described in the literature (10). The 
most frequently observed age category was represen-
ted by adults with 24 cases (61.53%), of which 9 fe-
males and 15 males, followed by youth with 14 cases 
(35.89%), of which 5 females and 9 males, and only 
one case, a male over 10 years old (2.56%) included in 
the senior category. The age around four years has 
also been reported by other authors as the age at 
which cats are prone to road traffic fatalities (22, 26). 
Regarding senior cats, Loyd and his colleagues argued 
that they engage less in risky outdoor activities, such 
as crossing roads or interacting with unfamiliar cats, 
resulting in reduced risks of road traffic fatalities (15). 

Following the distribution of cases according to the 
season of the collision, most deaths occurred in spring 
(39.48%), followed by summer (25.64%), autumn 
(20.51%), and winter (15.38%) (Table 1). This may 
be due to seasonal changes in behaviour, with cats 
spending more time outdoors in the warmer months 
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and more time indoors in winter months, or may be re-
lated to mating seasonality.

Body regions involved
Analysing the incidence of affected anatomical re-

gions, approximately equal values were observed for 
the involvement of the head and neck region (53.84%, 
n=21), the thoracic region (48.71%, n=19), and the 
abdomen and pelvic region (48.15%, n=18). Limb in-
juries accounted for a small number of cases (12.82%, 
n=5) compared to the rest of the affected areas. 

Regarding the number of cases involving more than 
one body region, there were 8 cases involving the 
head and neck associated with the chest area (20.51 
%), 7 cases involving both the chest area and the 
abdomen and pelvic area (19.95%), 5 cases involving 
the head and neck area along with the abdomen and 
pelvis area (12.82%), 4 cases involving the abdomen 
and pelvis area combined with the hind limbs (12.82 
%), 1 case involving the head and neck area along 
with injuries to the forelimbs (2.56%) and 3 cases in-
volving all anatomical regions (7.69%). The existence 
of polytrauma could be influenced by the reduced size 
and mass of the cats, thus, in case of impacts, the 
contact surface may include multiple anatomical re-
gions (5, 30). In this study, the results on the 
distribution of injuries to the head and neck, but also 
the abdomen and pelvis are roughly similar to two 
other studies on cats involved in road traffic accidents 
(12, 13). In the study conducted by Kolata and his co-
lleagues in 1974, the distribution of injuries involved 
47% head and neck, 33% abdomen and pelvis, 29% 
extremities, and 10% thorax. Later, Kolata (1980) re-
ported the distribution of injuries as follows: head and 
neck 35%, abdomen and pelvis 27%, extremities 
18%, and thorax 11% (12). In another clinical study 
on 128 cats involved in road traffic accidents, Rochlitz 
stated that the main areas involved were the extre-
mities, then the head and neck, the pelvic area, and 
the thorax (25). The results obtained in this study may 
also be different since in the aforementioned study 
most of the injuries were non-fatal, with a deadly out-
come of 16%. Regarding skin integrity, 46,15% of ca-
ses presented different degrees of lesions in the form 
of lacerations (61,11%) and excoriations (38,89%). 
Additionally, broken claws were observed in 17.95% 
(n=7) of the total number of cases in the forelimbs. In 
the literature, broken claws are frequently described 
in road traffic accidents, but some authors classify 
them in the category of human-induced trauma (han-
ging or confinement of animals in closed containers 
such as suitcases) (11). Also, in cases of animal abuse, 
fragments of material present on the contact surface 
may be present on or near the injured nail (21, 24).

The results of the examinations indicated the head 
and neck area is the most frequently affected region 

(53.84%), of which 8 cases were the only anatomical 
area involved (38.09%). Regarding head and neck in-
juries (n=21), the most conclusive injuries consisted 
of subarachnoid haemorrhages (57.14%, n=12), 
meningeal ruptures (28.57%, n=6), epidural hae-
matomas (23.80%, n=5), brain lacerations (9.52%, 
n=2), ocular injuries (14.28%, n=3) and auricular in-
juries (9.52%, n=2). 

Fig. 1. Mixed-breed, adult intact male – 
Inguinal musculature laceration and suffusions

Fig. 2. Mixed-breed, intact adult male – Broken claws

Fig. 3. Mixed-breed, intact adult male, 
Multiple skull fractures and secondary proptosis
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Of the 21 cases involving the head area, it was ob-
served that 38.09% (n=8) were accompanied by skull 
bone fractures (Fig. 3), as follows: base skull fractures 
(75%, n=6), frontal and parietal bone fractures (50%, 
n=4), jaw fractures (37.5%, n=3), and nasal bone 
fractures (12.5%, n=1). Additionally, there were 4 ca-
ses with eye injuries (10.25%) (Fig.3).Traumatic brain 
injuries were the most common, with results similar to 
Withoeft's 2019, but different from those of other 
authors who mentioned trauma to the appendicular 
skeleton as the most common (25, 36, 40). It should 
also be taken into account that these previous studies 
addressed animals with survival outcomes, as trauma-
tic brain injuries are often fatal in the absence of early 
veterinary assistance (40).

Lesions identified in the thoracic cavity
Regarding the thoracic region, it was observed that 

a high number of studied cases presented lesions 
(48.71%). Most cats presented multiple region lesions 
and only two cases in this study presented exclusively 
thoracic lesions (10.52%). The rest of the cases were 
identified with associated lesions on the head and neck 
region (42.11%, n=8), abdominal and pelvic region 
(36.84%, n=7), or lesions on the forelimbs (15.79%, 
n=3). The lesions identified in the thoracic region in-
cluded: pulmonary contusions (52.63%, n=10), pul-
monary ruptures (47.37%, n=9) (Fig. 8), pneumohe-
mothorax (31.57%, n=6), haemothorax (21.05%, 
n=4) (Fig. 4 and 5), mediastinal pleura rupture (15.79 
%, n=3), pericardial sac rupture (10.53%, n=2) (Fig. 
6) oesophageal rupture (5.26%, n=1), and thymic 
haemorrhage (5.26%, n=1). Concerning the cases of 
pulmonary ruptures, they were predominantly located 
in the mid-lung region, involving: the caudal part of 
the left cranial lobe in 4 cases (44.45%), right heart 
lobe in 2 cases (22.23%), but also 2 cases (22.23%) 
with rupture of the left diaphragmatic lobe and one 
case with right-sided diaphragmatic lobe (11.12%). 
The aforementioned pulmonary ruptures were associ-
ated with rib fractures in 7 cases (77.78%), of which 4 
were located on the left side (57.14%), 2 on the right 
side (28.58%), and one case bilaterally (14.29%). 
Considering that the fractures were located on one 
side only, the injury pattern belongs to the category of 
road traffic injuries, as mentioned by Intarapanich in 
her study on the differentiation between injuries 
caused by animals (accidental injuries) and those 
caused abusively by humans (non-accidental injuries) 
where fractures are frequently located bilaterally (11). 
Similar to the results obtained in this study, the litera-
ture frequently mentions the association between rib 
fractures and lung ruptures (29). The cause for the 
two cases in which there were lung ruptures, but no 
presence of rib fractures, can be attributed to the in-
creased bone elasticity of the age category of the 

"youth" individuals (20, 33). Cases with ruptures of 
the pericardial sac and mediastinal pleura may be 
associated with impacts produced at high speeds, 
accompanied by animals rolling after the impact.

Fig. 4. Mixed-breed, intact male, adult - Massive 
haemothorax caused by pericardial sac rupture

Fig. 5. Mixed-breed, intact male, adult - Massive 
haemothorax caused by pericardial sac rupture

Fig. 6. Mixed-breed, intact male, adult - 
Pericardial sac rupture

Fig. 7. Mixed-breed, intact male, adult - 
Mediastinal pleura laceration
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Fig. 8. Mixed-breed, intact male, adult - 
Pulmonary diaphragmatic lobe rupture

Lesions identified in the abdomen and pelvis 
Of the 18 cases with trauma to the abdomen and 

pelvic region, 27.78% had injuries only in this area 
(n=5), the rest of them were associated with injuries 
of the chest (38.89%, n=7), head and neck (27.78%, 
n=5), or along with injuries to the hind limbs (22.23%, 
n=4). Table 2 lists the main lesions identified in the ab-
dominal and pelvic regions. 

Regarding the incidence of liver and spleen lesions, 
similar results were obtained by Fusillo and his co-
lleagues in a recently published study based on ne-
cropsy findings of 26 otters (Lutra lutra) involved in fa-
tal road accidents (9). In cats and dogs, some studies 
have described the liver as the most frequently affec-
ted abdominal organ due to its large size, increased 
friability, and relative immobility according to anato-
mical positioning (18, 37). Diaphragmatic ruptures 
support the injury pattern described in the literature in 
road traffic accidents, both in terms of incidence and 
type / orientation of tears. Regarding transdiaphrag-
matic hernias, some authors describe herniation of the 
liver, along with the stomach, intestines, and spleen 
when the rupture occurs on the left side, and the small 
intestine and pancreas in right-sided ruptures (31, 
41), but this could not be verified during this study due 
to the small number of cases in which transdiaphrag-
matic hernias were observed (n=2). 

In the present paper, results showed a low inci-
dence of gastric and intestinal rupture, with only one 
case for each. As regards intestinal rupture, some au-
thors described this type of intestinal perforation as 
secondary to abdominal trauma, but most cases have 
been reported in dogs (7, 32). Delayed jejunal perfo-
ration is a well-known sequela of trauma, where is-
chaemia, stenosis, and increased intraluminal pre-
ssure are described as possible causes (28). This type 
of perforation is frequently reported in humans, espe-
cially children, following road traffic accidents (2).

Fig. 9. Mixed-breed, intact female, adult – 
Liver rupture

Fig. 10. Mixed-breed, intact female, juvenile - 
Circumferential diaphragmatic rupture

Limb fractures  
The results of the radiological and necropsy exami-

nations revealed 5 cases of limb fractures (12,82%), 
of which 80% were femoral and 20% involved the me-
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tacarpal bones. In all cases, hind limb fractures oc-
curred concomitantly with fractures of the pelvis. Si-
multaneous involvement of the pelvis and adjacent 
bones is frequently described in non-fatal road traffic 
injuries in cats. However, in terms of the number of 
bone fractures resulting from road traffic accidents, 
the literature shows an increased incidence of bone 
fractures (60%) in animals with survivals outcome 
resulting from road traffic accidents (25).

Vertebral lesions
Spinal fractures were identified in 3 cases of road 

accidents. The lesional distribution included 2 cases 
with fractures located on 8 - 9 thoracic vertebrae 
(66.67%) and one case on 5 - 6 thoracic vertebrae 
(33.33%). In non-fatal road traffic accidents, some 
authors have frequently described spinal fractures, 
but most of them mentioned the lumbar region as the 
most affected and the thoracic region as the most 
resistant portion of the spine (1, 8). 

Fig. 11. Mixed-breed, intact male, adult – 
Spine fracture between 5-6 thoracic vertebrae

CONCLUSIONS

The distribution of cases by sex revealed a higher 
incidence in males (64.10%) compared to females 
(35.90%), with the presence of a very low number of 
spayed individuals (10.61%). The most frequently 
affected breed was represented by the cross-breed in 
97.43%. The seasonal distribution of cases showed an 
increased percentage during spring (38.46%), fo-
llowed by the summer season (25.64%). The adult 
age category was the most affected, accounting for 
approximately 61.53% of the total number of cats. 

In all cases, hind limb fractures occurred along with 
fractures of the pelvis. Fatal motor vehicle accidents in 
cats result in polytrauma (61.53%), involving in most 
cases head and neck region (53.84%), thorax (48.71 
%) or abdomen and pelvic area (48.15%), and less 
frequently the limbs (12.85%). The most frequent le-
sions of the abdominal cavity were the liver rupture 
with subsequent hemoperitoneum. Hindlimb fractures 
were produced along with pelvic fractures. Regarding 
spinal fractures, they were located only in the thoracic 
segment. Pulmonary lesions included contusions and 
mid lobe ruptures, but also pneumohemothorax when 
costal fractures were associated. 

Head trauma was the most frequent fatal injury 
and it was the result of one or more lesions such as 
skull fractures, subarachnoid haemorrhages, menin-
geal ruptures, and even brain lacerations.

REFERENCES

1. Braund K.G., Shores A., Brawner W.R., (1990), 
The etiology, pathology, and pathophysiology of 
acute spinal cord trauma. Vet Med, 85:684-691

2. Canty T.G., Canty S.T.G., Brown J.C., (1999), Inju-
ries of the gastrointestinal tract from blunt trauma in 
children: a 12-year experience at a designated pedi-
atric trauma center. J Trauma, 46(2): 234-240

3. Childs J.E., Ross L., (1986), Urban cats: charac-
teristics and estimation of mortality due to motor 
vehicles. Am J Vet Res, 47:1643-1648

4. Cojocaru R., Schuszler L., Bumb D., Barnea R., Igna 
C., (2021), Trauma etiology in dogs and cats: a retro-
spective study of 4626 cases. Bulletin of University of 
Agricultural Sciences and Veterinary Medicine Cluj-
Nap. Animal Science and Biotech-nologies, 78:20-28

5. Conroy M., O'Neill D., Boag A., Church D., Brodbelt 
D., (2019), Epidemiology of road traffic accidents 
in cats attending emergency-care practices in the 
UK. J Small Anim Pract, 60(3):146-152

6. Corrigan D.H., (2021), American Roadkill, The 
animal victims of our busy highway, (Ed) McFarland 
& Co., Incorporated Publishers, Jefferson, NC, USA

7. Culp W.T.N., Silverstein D.C., (2015), Thoracic and 
abdominal trauma, In: Silverstein DC, Hopper K. 
(eds). Small animal critical care medicine, 2nd ed, 
(Ed.) Elsevier Saunders, St Louis, Missouri, USA

8. Fighera R.A., da Silva M.C., de Souza T.M., Brum J. 
S., Kommers G.D., Graça D.L., Irigoyen L.F., de Ba-
rros C.S.L., (2008), Aspectos patológicos de 155 ca-
sos fatais de cães atropelados por veículos automo-
tivos. Ciência Rural, Santa Maria, 38(5): 1375-1380

9. Fusillo R., Romanucci M., Marcelli M., Massimini M., 
Della Salda L., (2022), Health and mortality monito-
ring in threatened mammals: first post mortem stu-
dy of otters (Lutra lutra L.) in Italy. Animals, 12:609

10. Gorrel C., Andersson S., Verhaert L., (2013), Vete-
rinary dentistry for the general practitioner. 2nd ed, 
(Ed.) Saunders Elsevier, Toronto, Canada 

11. Intarapanich N.P., McCobb E.C., Reisman R.W., 



Rev Rom Med Vet (2022) 32 | 3                                                                                                                                                                             31

Rozanski E.A., Intarapanich P.P., (2016), Characte-
rization and comparison of injuries caused by acci-
dental and non-accidental blunt force trauma in 
dogs and cats. J. of Forensic Sc., 61(4):993-999

12. Kolata R.J., (1980), Trauma in dogs and cats: an 
overview. The Veterinary Clinics of North America. 
Small Animal Practice, 10(3):515-522

13. Kolata R.J., Johnson D.E., Kraut N.H., (1974), 
Patterns of trauma in urban dogs and cats: A study 
of 1000 cases. J Am Vet Med Assoc, 164(5):499-502

14. Lockwood R., (2005), Cruelty toward cats: chan-
ging perspective, In: Salem DJ, Rowan AN, editors, 
The state of the animals III, (Ed.) Humane Society 
Press, Washington DC, USA

15. Loyd K.A.T., Hernandez S.M., Abernathy K.J., 
Shock B.C., Marshall G.J., (2013), Risk behaviours 
exhibited by free roaming cats in a suburban US 
town. Vet Rec, 173(12):295-295.

16. McDonald J.L., Cleasby I.R., Brodbelt D.C., Church 
D.B., O'Neill D.G., (2017), Mortality due to trauma 
in cats attending veterinary practices in central and 
south-east England. J Small Anim Pract, 58(10): 
570-576

17. Mohanty C.R., Radhakrishnan R., Jain M., Sasmal 
P., Hansdah U., Doki S., (2021), A study of the pa-
ttern of injuries sustained from road traffic acci-
dents caused by impact with stray animals. Journal 
of Emergencies Trauma and Shock. J Emerg Trau-
ma Shock, 14(1):23-27

18. Mongil C.M., Drobatz K.J., Hendricks J.C., (1995), 
Traumatic hemoperitoneum in 28 cases: a retro-
spective review. JAAHA, 31:217-222

19. Moreau D., Cathelain R., Lacheretz A., (2003), 
Comparative study of causes of death and life ex-
pectancy in carnivorous pets (II). Revue de Méde-
cine Vétérinaire, 154:127-132

20. Munro H.M., Thrusfield M.V., (2001), 'Battered 
pets': non-accidental physical injuries found in 
dogs and cats. J Small Anim Pract, 42:279-290

21. Munro R., Munro H.M.C., (2008), Non-accidental in-
jury. Animal abuse and unlawful killing: forensic ve-
terinary pathology, (Ed.) Elsevier, Scotland

22. O'Neill D.G., Church D.B., McGreevy P.D., Thomson 
P.C., Brodbel D.C., (2014), Longevity and mortality 
of cats attending primary care veterinary practices 
in England. J Feline Med Surg, 17 (2):125-133.

23. Olsen T.F., Allen A.L., (2001), Causes of sudden 
and unexpected death in cats: a 10-year retrospec-
tive study. Can Vet, 42:61

24. Ressel L., Hetzel U., Ricci E., (2016), Blunt force 
trauma in veterinary forensic pathology. Vet Pa-
thol, 53(5):941-961

25. Rochlitz I., (2004), Clinical study of cats injured 
and killed in road traffic accidents in Cambridge-
shire. J Small Anim Pract, 45(8):390-394.

26. Rochlitz I., (2003), Study of factors that may pre-
dispose domestic cats to road traffic accidents: 
part 1. Vet Rec, 1(153):549-553

27. Rochlitz I., De Wit T., Broom D.M., (2001), A pilot 
study on the longevity and causes of death of cats 
in Britain. BSAVA congress clinical research ab-

stracts. JSAP, 42(8):376-376.
28. Rollings C., Rozanski E.A., DeLaforcade A.M., 

Kowaleski M.,  Rush J.E., (2001), Traumatic me-
senteric avulsion and subsequent septic peritonitis 
in a dog. J Vet Emerg Crit Care, 11:211-215.

29. Salcı H., Bayram A.S., Celimli N., Çalışkan G.Ü., 
Gorgul O.S., Kramer M., (2010), Evaluation of 
thoracic trauma in dogs and cats: A review of se-
venteen cases. Iranian Journal of Veterinary Re-
search, 11(4):325-331

30. Siqueira E.G.M.S., Rahal S.C., De Araújo F.A.P., 
Agostinho F.S., (2013), Trauma cranioencefálico 
em pequenos animais. Vet Zootec, 20:112-123

31. Sullivan M., Reid J., (1990), Management of 60 cases 
of diaphragmatic rupture. JSAP, 31(9):425-430

32. Taylor A., Cooper E., Ham K., (2018), Delayed 
intestinal perforation secondary to blunt force ab-
dominal trauma in a cat. JFMS Open Rep, 4(1): 
2055116918763410

33. Torzilli P.A., Takebe K., Burstein A.H., (1981), 
Structural properties of immature canine bone. J 
Biomech Eng, 103:232-238

34. Trapp S.M., Iacuzio A.I., Barca Junior F.A., Kemper 
B., da Silva L.C., Okano W., Tanaka N.M., de 
Grecco F.C., da Cunha Filho L.F.C., Sterza F.d. 
A.M., (2010), Causes of death and reasons for eu-
thanasia in a hospital population of dogs and cats. 
BJVRAS, 47(5):395-402

35. Turner D.C., Podberscek A.L., Paul E.S., Serpell 
J.A., (2000), Human-cat interactions: relation-
ships with, and breed differences between, non-
pedigree, Persian and Siamese cats, In: Compa-
nion Animals and Us: Exploring the Relationships 
between People and Pets, (Ed) Cambridge Uni-
versity Press, Cambridge, UK

36. Vidane A.S., Elias M.Z.J., Cardoso J.M.M., Come 
J.A.S.S., Harun M., Ambrósio C.E., (2014), 
Incidência de fraturas em cães e gatos da cidade de 
Maputo (Moçambique) no período de 1998-2008. 
Ciênc Anim Bras, 15(4):490-494

37. Vinayak A., Krahwinkel D.J., (2004), Managing blunt 
trauma-induced hemoperitoneum in dogs and cats. 
Emergency Medicine Compedium, 26:276-291

38. Wilkins D.C., Kockelman K.M., Jiang N., (2019), 
Animal-vehicle collisions in Texas: How to protect 
travelers and animals on roadways. Accident Ana-
lysis & Prevention, 131:157-170

39. Wilson J., Gruffydd-Jones T., Murray J., (2017), 
Risk factors for road traffic accidents in cats up to 
age 12 months that were registered between 2010 
and 2013 with the UK pet cat cohort ('Bristol Cats'). 
Vet Rec, 180(8):195

40. Withoeft J.A., Cristo T.G., Biezus G., Costa L.S., 
Dal Pont T.P., Freitas A.C., Traverso S.D.,  Casa-
grande R.A., (2019), Causes of death and euthana-
sia in domestic cats in the Santa Catarina plateau 
(1995-2015). Pesq Vet Bras, 39(3):192-200

41. Worth A.J., Machon R.G., (2005), Traumatic dia-
phragmatic herniation: pathophysiology and ma-
nagement. Compendium Contin Educ Pract Vet, 
27:178-190.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

