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Abstract 

Background and aim: The aim of this study was to use ultrasonography to determine possible injuries in the 
abdominal cavity following mechanical trauma in order to identify cats with severe abdominal injuries that require 
urgent surgery. 
Materials and Methods: This retrospective cross-sectional study was carried out on 22 affected cats with abdominal 
injuries caused by mechanical trauma. The results of clinical examinations, ultrasound and laparotomy (if performed) 
and the final diagnosis of the patient were recorded and the positive and negative results of ultrasound were matched 
with the results of laparotomy and the clinical course of the patient. 
Results: In this study, the result of ultrasound in 14 cats (63.6%) was reported negative and without lesions and in 8 
cats (36.4%) was positive. Among the mentioned cases, 6 cases (75%) had free-fluid abdominal lesion, 2 cases (25%) 
had pancreatic lesion, 1 case (12.5%) had kidney lesions, 1 case (12.5%) had intestinal lesions, and 2 cats (25%) had 
liver lesions. Therefore, the most common ultrasound report was free fluid accumulation in the abdomen. Of the 22 
cases studied, 6 cases (27.3%) underwent laparotomy, and the result of laparotomy was positive in 5 cases (83.3%) 
and negative in 1 case (16.7%). In 2 cats (9.1%) the result of ultrasound was false negative and in one cat (4.54%) it 
was false positive. In this study, the sensitivity of ultrasound was 86.67% and its specificity was 85.71%. 
Conclusion: In general, the results of this study show the important and valuable role of ultrasound as a primary 
diagnostic method to determine and diagnose free intra-abdominal fluid and intestinal and visceral injuries in 
ventricular trauma. 
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Introduction 
Abdominal injuries refer to any type of injury and 

damage to the abdominal region. Such injuries in cats 
can be penetrating or non-penetrating, and in both 
types, they can damage the internal organs of the 
abdominal cavity in cats. The symptoms include 
abdominal stiffness, tenderness, abdominal pain, and 
abdominal bruising (Decampos Fonseca et al., 2017). 
The abdominal cavity trauma can lead to the risk of 
loss of blood and internal infection (Lynch, 2017). To 
ensure diagnosis, ultrasonography, computed 
tomography (CT scan) and surgical and peritoneal 
washing should be performed. Recognizing and 
treating potential abdominal injuries in cats suffering 
from mechanical abdominal injury is critical. The 
occurrence of pain in the abdominal area prompts a 
physical examination of the abdomen (Gower et al., 
2009). There may be no proper clinical judgment 
about intra-abdominal lesions in some patients with a 
decreased consciousness or lack of animal 
collaboration, especially in patients with head 
injuries, pregnancy and puppies, and poisoned 
patients (Gottlieb et al., 2017). It should be noted that 
in some studies, ultrasonography was performed 
alone and in some cases with CT scan and in others, 
ultrasonography was compared with CT scan and 
diagnostic peritoneal lavage (Liapi-Adamidou et al., 
2000). Boysen et al., discovered that the most 
important features of ultrasound abdominal injuries in 
dogs and cats were liquid accumulation in the 
abdomen, peritoneal effusion, decreased 
gastrointestinal movements, and damage to tissues 
such as the liver and pancreas (Boysen et al., 2016). 
Another study by Pastore et al., emphasized the role 
of ultrasonography in the diagnosis of abdominal 
lesions as a primary diagnostic method because it is 
quick, fairly accurate and cost-effective (Pastore et 
al., (2007). Currently, surgeons are taught to use 
ultrasonography on patients with abdominal injuries 
in the clinic, with the primary goal of determining the 
presence or absence of fluid in the abdominal cavity 
(internal bleeding) (Ettinger et al., 2017).  

While diagnostic peritoneal lavage and CT scan 
are the standard diagnostic methods for abdominal 
trauma, ultrasonography is also considered an early 
diagnostic tool for this type of patients. The dynamic 
diagnostic process, non-invasive nature, and simple, 
fast, and cost-effective access are just a few of the 
advantages of ultrasonography in abdominal trauma 

(Moores et al., 2002). The attempt to rapidly and 
reliably diagnose the two groups of patients is one of 
the key objectives in diagnosing the complications of 
abdominal trauma. The first are patients that have 
abdominal injuries that require immediate surgery, 
and the second are patients that have sustained minor 
injuries and do not need surgery. This study was an 
attempt to identify potential abdominal trauma 
injuries by means of ultrasound to differentiate 
between the above two groups and to determine the 
cats requiring urgent surgery. 
 
Materials and Methods 

This retrospective cross-sectional study was 
conducted on 22 affected cats (8 male and 14 female) 
with abdominal injuries due to trauma in the small 
animal clinic of the Faculty of Veterinary Medicine, 
from January 2018 to September 2021. During daily 
visits, all cats with abdominal trauma that did not 
require an urgent laparotomy and were being treated 
conservatively in the emergency department were 
examined, and the required information included 
breeds, age, sex, cause of trauma, status at the time of 
admission to the clinic, stability or unit ability, 
clinical examination, ultrasonography and laparotomy 
result (if done), and the patient's final diagnosis. The 
positive and negative ultrasonography results were 
then compared to the laparotomy results and clinical 
course of the affected cats. Cats with stable vital signs 
and no hemodynamic problems were selected for this 
study, while patients with unstable vital signs and 
severe hemodynamic disorders were excluded due to 
an urgent need for surgery. Under the supervision of a 
radiologist, the examination was carried out using an 
ultrasound machine model (EUB-8500 XP (Hitachi 
Medical Corporation, Tokyo, Japan) with an 8-12 
MHz probe. Each patient took about fifteen minutes 
on average. Patients were ultrasounded in their 
resting positions to the right and left, as well as in 
their dorsal position. Descriptive statistics were 
calculated with SPSS version 22 software, and the 
sensitivity and specificity of the ultrasonic method 
were calculated with MedCalc version 18.11.03 
software below the rock curve level. P value of less 
than 0.05 was deemed significant (P≤ 0.05). 
 
Results 

A total of 22 affected cat [8 male (36.4%) and 14 
female 63.6%)] were evaluated. All of the patients
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were stable in terms of vital signs and hemodynamic 
status. The cats had an average age of 4.6 years. In 
terms of prevalence, the cause of the trauma was an 
accident with a vehicle in 18 cases (81.8%), a fall 
from a height in 2 cases (9.1%), and other causes in 2 
cases (9.1%) (Table 1). In terms of the type of 
trauma, non-penetrating trauma was more common in 
this study [21 cats (95.5%)]. Abdominal tenderness, 
mildly reduced blood pressure, tachycardia, and early 
clinical symptoms suspected of shock were among 
the clinical symptoms for which an ultrasound was 
requested (which responded to fluid therapy and 
remained vital signs). Affected cats with stable 
hemodynamic impairment that did not respond to 
standard treatment, such as fluid therapy, were 
excluded from the study. They underwent emergency 
laparotomy surgery without abdominal 
ultrasonography. Out of 22 cats, 14 (63.6%) were 
suspected of having abdominal tenderness, 5 (22.7%) 
of having a decrease in blood pressure without a 
specific cause, 2 (9.1%) of having decreased 
consciousness and physical examination uncertainty, 
6 (27.3%) of having tachycardia with an unspecified 
cause, and 1 (4.5%) of having shock, implying that 
abdominal tenderness is one of the most common 
signs in Abdominal trauma. Abdominal 
ultrasonography results in these patients were 
reported as the presence or absence of a lesion in the 
liver, spleen, kidneys, and intestines, as well as the 
presence or absence of abdominal free fluid. The 
evaluation of these tissues in ultrasound examinations 
was based on the organ's heterogeneity, the presence 

of hematoma in the tissue, the presence of free fluid 
around the organ, and the rupture of the organ. 

In this study, the result of ultrasound was reported 
in 14 cats (63.6%) was reported negative and without 
lesions and in 8 cats (36.4%) positive. Among these 
said cases, 6 cases (75%) had free-fluid abdominal 
lesion, 2 cases (25%) had pancreatic lesion, 1 case 
(12.5%) had kidney lesions, 1 case (12.5%) had 
intestinal lesions, and 2 cats (25%) had liver lesions. 
Therefore, the most common ultrasound report was 
the accumulation of free fluid in the abdomen. Out of 
the 22 patients, 6 (27.3%) underwent laparotomy, 
with the outcome being positive in 5 (83.3%) and 
negative in 1 case (16.7%). The results of the pre-
operative ultrasonography were negative in two cases 
(33.3%), but due to the exacerbation of the clinical 
symptoms and the surgeon's clinical suspicion, 
laparotomy was performed and its result was positive, 
so the result of ultrasonography was false negative in 
two cases (9.1%). One cat (4.54%) underwent surgery 
out of the four cases (66.6%) with positive ultrasound 
results; thus, the ultrasound result in one cat was false 
positive. Indeed, it must be pointed out that in this 
study, false positive cases could not be easily 
determined, because in some cases, there may have 
been abdominal lesions, but not to the extent that they 
require laparotomy surgery; in these cases, accurate 
diagnostic procedures such as CT scan can be helpful. 
In this study, ultrasonography had a sensitivity of 
86.67% and a specificity of 85.71% (AUC = 0.862, P 
= 0.001). 

 
The cause of trauma   Male Frequency (%) Female Frequency (%) Total patients Total percentage 

Accident 7 31.8 11 50 18 81.8 

Fall from height 1 4.5 1 4.5 2 9.1 

Miscellaneous causes 0 0 2 9.1 2 9.1 

Total 8 36.4 14 36.4 22 100 

Table 1.  The frequency distribution of trauma causes in patients based on sex 
 
Discussion 

There is currently a strong trend toward using 
ultrasonography to detect abdominal complications 
caused by mechanical damage, which is 

recommended in some clinics as an early diagnostic 
and first-line treatment option for abdominal trauma 
(Moores et al., 2002). The sensitivity and specificity 
of ultrasonography in abdominal trauma were

96.6% and 94%, respectively, in a study by Felumlee 
et al., (Felumlee et al. 2015), and these values were 

reported as 81% and 99%, respectively, in a study by 
Boysen and Lisciandro (Boysen & Lisciandro, 2013).
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A review of several studies found that the sensitivity 
of ultrasonography in abdominal trauma was 
approximately 63 %-99% and the specificity was 
approximately 95%-100% (Menzilcioglu et al., 2014; 
Williams et al., 2013). It should be noted that in some 
studies, ultrasonography was performed alone, while 
in others, it was combined with a CT scan, and in 
some others, it was compared with a CT scan and 
diagnostic peritoneal lavage. The majority of studies 
emphasized the role of ultrasonography as a primary 
diagnostic method in the diagnosis of abdominal 
lesions because it is quick, fairly accurate, and cost-
effective. Currently, surgeons are taught to use 
ultrasonography on patients with abdominal injuries 
in the clinic, with the primary goal of determining the 
presence or absence of fluid in the abdominal cavity 
(internal bleeding). The sensitivity and specificity of 
ultrasonography with the results of laparotomy or the 
clinical course of the patient were investigated in the 
current study, and the results were consistent with 
those of Pastore et al., (Pastore et al., 2007). Because 
of its high sensitivity and specificity, ultrasonography 
may be useful in cases of abdominal trauma, 
according to the findings of this study. However, 
when the ultrasonography method is compared to the 
surgical operation and clinical course of the patient, 
as well as the sensitivity and specificity values of this 
method, clinical judgment and repeated physical 
examinations of the patient were important in the 
diagnosis of injuries and abdominal traumatic injury. 

According to the findings of this study, indicated 
that the presence of free fluid in the abdomen in 
ultrasonography strongly suggests intra-abdominal 
injuries and internal bleeding. As a result, the 
presence of free fluid inside the abdomen was the 
most common ultrasonographic report after trauma in 
this study. Based on the findings of this study, it is 
believed that patients suffering from abdominal 
trauma that are hemodynamically stable and have an 
ultrasonography that shows the presence of free fluid 
in the abdomen or visceral trauma should undergo 
surgery unless the clinical course and physical 
examination indicate the need for supportive and 
conservative treatment. It is recommended to provide 
supportive and conservative treatment to patients 
whose ultrasound results are reported negative and 
those that have a stable hemodynamic status, unless 
the hemodynamic status becomes unstable, in which 
case more accurate diagnostic tests such as a CT scan 

or laparotomy surgery can be helpful. In this study, 
out of the 27 patients undergoing surgery, 
ultrasonography was negative prior to surgery in 12 
cats, but surgery was performed due to the patient's 
clinical condition, and the result was negative in 4 
cases of patients that had laparotomy. Although the 
initial negative result in these patients may have been 
due to a low amount of free fluid in the abdomen 
when they were admitted at the clinic (which was not 
visible on ultrasonography), this amount increased 
during admission and patient care, leading to 
laparotomy at a later stage. 
 
Conclusion  

In general, the findings of this study showed that 
ultrasonography plays an important role in abdominal 
trauma as one of the primary diagnostic methods for 
detecting and determining intra-abdominal free-fluid 
or visceral injuries. However, as previously stated, 
each patient must be treated individually, and 
performing ultrasonography in conjunction with 
physical and clinical examinations, as well as the 
surgeon's judgment on the diagnosis of intra-
abdominal injuries and the necessity or otherwise of 
performing laparotomy surgery, would be valuable. It 
is obvious that the ultrasound method alone cannot be 
used to make definitive treatment decisions. 
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  چکیده

 نییمطالعه تع نیشود. هدف از ا یحفره شکم یدرون يها اندام بینافذ باشد و در هر دو نوع ممکن است باعث آس ریغ اینافذ و  تواند یتروما م و هدف: نهیزم
اند و  شده دیشد یکه دچار صدمات شکم ییها تا بتوان گربه باشد یم یبا استفاده از اولتراسونوگراف یکیمکان يشکم به دنبال تروما يامعاء و احشا یصدمات احتمال

  .دارند را مشخص کرد يفور یبه به عمل جراح ازین
 ،ینیبال ناتیمعا جیانجام شد. نتا یکیمکان ياز تروما یناش یشکم يها بیمبتلا به آس ي گربه 22 يگذشته نگر بر رو یمطالعه مقطع نیا ها:  و روش مواد

 جیبا نتا یلتراسونوگرافاو یمثبت و منف جیدر ادامه نتا بیترت نیو بد دهیثبت گرد ماریب یینها صی(در صورت انجام) و تشخ یو لاپاراتوم یاولتراسونوگراف
  .شد مطابقت داده  ماریب ینیبال ریو س یلاپاراتوم

تعداد  نیه از ا%)  مثبت گزارش شد ک36/4گربه ( 8گزارش شد و در  عهیو بدون ضا ی%) منف63/6گربه ( 14در  یاولتراسونوگراف جهیمطالعه نت نیدر ا ها: افتهی 
مورد  2و در  يا روده عهی%) ضا12/5مورد ( 1در  ،يویکل عهی%) ضا12/5مورد ( 1در ،یطحال عهی%) ضا25مورد ( 2آزاد شکم، در  عی%) ما75مورد ( 6در  ریاخ

%) 3/27مورد ( 6مورد مطالعه،  ماریب 22آزاد در شکم بود. از  عیتجمع ما ،یگزارش اولتراسونوگراف نیتر عیشا نی. بنابرادیگزارش گرد يکبد عهی%) ضا25(
کاذب بوده و در  یمنف یاولتراسونوگراف جهی%) نت9/1گربه ( 2 ربود. د ی%) منف16/7مورد ( 1%) مثبت و در 83/3مورد ( 5در  یلاپاراتوم جهیشدند که نت یلاپاراتوم

  .درصد بود 85/71آن  یژگیدرصد و و 86/67 یاولتراسونوگراف تیحساس زانیم یبررس نی%) مثبت کاذب بود. در ا4/54گربه ( کی
 عیما صیو تشخ نییبه منظور تع هیاول یصیتشخ  روش کیبه عنوان  یمطالعه نشان دهنده نقش مهم و با ارزش اولتراسونوگراف نیا جینتا یبه طور کل : يریگ جهینت

  .باشد یم یمحوطه بطن يو صدمات امعاء و احشاء در تروماها یآزاد داخل شکم
 
  یتروما، اولتراسونوگراف ،یژگیو ت،ی، حساس گربه کلیدي: هاي ژهوا

؛ 1401. مجله طب دامپزشکی جایگزین. ها در گربه یکیاز صدمات مکان یناش یمحوطه بطن يها بیدر آس یاولتراسونوگراف یصیقش تشخن نییعت، سیامک علیزاده. يصمد ریام
5 )12 :(681-686.  
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