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Review Article

AFAST in Veterinary Emergency Medicine: Technique, Applications and Diagnostic Relevance
Abstract
The Abdominal Focused Assessment with Sonography for Trauma (AFAST) is a rapid, point-of-care ultrasound technique increasingly utilized in veterinary emergency medicine. Adapted from human medical practices, AFAST is designed to detect free fluid within the abdominal cavity, particularly in trauma patients or those presenting with acute clinical deterioration. Its application enhances the clinician’s ability to assess internal injury swiftly, supporting critical decision-making during initial triage and ongoing patient monitoring. The AFAST protocol involves four standardized sonographic views—diaphragmatic-hepatic, splenorenal, cystocolic and hepatorenal—each offering targeted evaluation of dependent regions where effusion tends to accumulate. The Abdominal Fluid Scoring (AFS) system, based on the presence and quantity of anechoic fluid at these sites, provides a semi-quantitative assessment of intra-abdominal hemorrhage or effusion. The technique has demonstrated high diagnostic sensitivity and specificity, comparable to more advanced imaging modalities, while offering advantages in speed, repeatability and non-invasiveness. Beyond trauma, AFAST is valuable in identifying non-traumatic conditions such as hemoperitoneum, pericardial and pleural effusion, ruptured organs and acute anaphylactic reactions. Although its diagnostic utility in cases of penetrating trauma remains under investigation, AFAST remains a reliable adjunctive tool in emergency settings. Due to its simplicity, portability and diagnostic accuracy, AFAST has become an essential component of emergency care protocols in veterinary practice. With continued validation and clinical application, it holds considerable promise for improving outcomes in critically ill animals and optimizing the use of diagnostic resources in emergency and critical care settings.

INTRODUCTION 

Although ultrasound has been one of the most important and safest imaging techniques in human medicine for many years, it is still not widely used or familiar in the veterinary field. However, many veterinary institutes are now fortunate to have access to ultrasound machines, which play a significant role in daily diagnosis. Ultrasound is highly useful for examining various parts of the body such as the abdomen, thorax and organs like the liver, kidneys, heart, as well as systems like the reproductive and musculoskeletal systems. It is also valuable in emergency situations (Booth et al., 2021).

One emerging application of ultrasound in emergency and trauma care is the FAST exam, which stands for Focused Assessment with Sonography for Trauma, Triage and Tracking. This is a quick and targeted ultrasound technique that focuses on detecting soft tissue abnormalities and the presence of free fluid (such as blood) in the abdomen and chest cavities (Bateman, 2007). In human medicine, FAST has been used since the early 1990s and has become the first-choice diagnostic tool for detecting internal bleeding in unstable trauma patients. It is used to evaluate both blunt and penetrating injuries and to assess for damage to internal organs including those in the retroperitoneal space, as well as hollow and solid organs (Matsushima and Frankel, 2011; Mathews, 2017).

In veterinary medicine, the use of FAST is relatively new, introduced in the early 2000s. Early studies suggest it is helpful in diagnosing intra-abdominal injuries, especially when used repeatedly over time and when the amount of free fluid is measured. FAST is commonly used in emergency cases, particularly for trauma patients or unstable animals without a clear trauma history. It is also helpful for tracking a patient's condition over time. In these settings, FAST acts like an extension of the physical examination and helps guide immediate treatment and ongoing monitoring (Rozanski & de Laforcade, 2004).
FAST has demonstrated high sensitivity (81–98%) and specificity (98–100%) for detecting free fluid in body cavities, making it a reliable diagnostic tool in emergency settings (Boysen et al., 2003; Aharon et al., 2017). Its diagnostic accuracy is comparable to more advanced and invasive techniques such as computed tomography (CT) scans and diagnostic peritoneal lavage (DPL). In veterinary practice, FAST is categorized into two types based on the region being assessed: AFAST (Abdominal FAST), which focuses on the abdominal cavity and TFAST (Thoracic FAST), which is used for evaluating the thoracic cavity (Blackbourne et al., 2004).

To conduct a FAST examination, an ultrasound machine equipped with a B-mode probe is required. These probes function at varying frequencies. Higher frequency probes (typically 7.5 to 12 MHz) provide better image resolution but have limited penetration, making them suitable for smaller animals or superficial structures. In contrast, lower frequency probes (around 5 MHz) can penetrate deeper into the body but produce lower resolution images, making them more appropriate for larger animals or deeper anatomical regions (Majo and Gaddis, 2006).
Basic principles of ultrasound for successful AFAST 

The purpose of the FAST examination is the detection of free fluid indicating injury. The AFAST examination involves visualizing the diaphragm, liver, gallbladder, spleen, kidneys, intestinal loops and urinary bladder for the detection of free fluid in the peritoneal cavity. Free fluid is anechoic (black on ultrasound) and tends to collect in the most dependent areas as triangles surrounded by organs (Noyes et al., 2021). Changing the depth of the scan at the subxiphoid location allows evaluation of the area distal to the diaphragm far as the level of the heart. This allows detection of free fluid in the pleural and pericardial spaces during the AFAST examination. However, the sensitivity and specificity of detecting free fluid in the pleural and pericardial spaces by the subxiphoid view has not yet been evaluated in dogs or cats. The basic four-view protocol provides the foundation for the AFAST examination. The technique has been validated in right and left lateral recumbency in dogs. The ultrasound probe is kept in the longitudinal scanning plane throughout the AFAST exam with the marker oriented toward the patient's head and the screen marker to the left of the screen. The presence of free fluid [anechoic (black) triangulation] has been shown to be independent of probe orientation and beginners generally recognize anatomy more easily in longitudinal planes. Transverse orientation is considered an add-on skill learned after mastering the fundamentals. At each location, the same probe manoeuvres are used, following the mantra of "fan, rock cranially and return" to the starting position (Boatright, 2021). 

Patient preparation and positioning

Preparation - Scan position and extent of the patient preparation is determined by the stability of the patient at the time of presentation to the emergency unit. Unlike routine scan, FAST procedure does not require any shaving, unless there is thick, long coat and sometimes if ultrasound-guided sampling or other interventions are performed. Make every attempt to part the fur and place the probe as directly as possible on skin to maximize the image quality and minimize “air-trapping” between the probe head and the skin. Isopropyl alcohol and/or acoustic coupling gel can be used (Boysen and Lisciandro, 2013).

Positioning- Either left or right lateral recumbency can be used and may be decided by the position in which the animal presents (eg, animals that present in left lateral recumbency can be scanned in left lateral to minimize stress to the patient with movement or manipulation). However, if given the choice (eg, the patient presents in sternal recumbency or is ambulatory) there may be theoretical advantages of choosing one side over the other, depending on the objectives of the examiner.

Right lateral recumbency may be preferred if standardized electrocardiography evaluation of the patient is desired; if the volume status of the patient is to be echographically evaluated (eg, using an echocardiography table); or if the left retroperitoneal space is to be evaluated in detail. Right lateral recumbency may also be preferred to prevent iatrogenic puncture of the spleen when performing centesis, although this should be less of a concern if ultrasound guidance is used (Lisciandro et al., 2009). Left lateral recumbency may be preferred if the right retroperitoneal space is to be evaluated. Certain injuries, such as flail chest, fractures, or injury to the vertebral column, may also dictate the FAST examination position. Dorsal recumbency is never used because it is too risky for hemodynamically fragile or unstable patients especially with intrathoracic problems including cardiac and pulmonary conditions and pleural space disease. Also, the AFS system has not been validated in dorsal recumbency. Dyspnoeic patients should be provided with supplemental oxygen and should be scanned in sternal recumbency. AFAST and TFAST examinations should never be prioritized over immediate life-saving therapy.

Probe Type. The micro convex curvilinear probe is used for the entire Global FAST. A phased-array (sector) cardiac probe and linear probe may be used but each are unnecessary for most patients only adding more time and are generally reserved for more complete detailed examinations.

Target organ evaluation in the AFAST views:

The median time to perform AFAST in dogs is reported to be 3 to 6 minutes using the four standard views, consisting of the (1) subxiphoid view to evaluate the hepato-diaphragmatic interface, gallbladder region, pericardial sac and pleural spaces; (2) a left flank view to assess the splenorenal (SR) interface and areas between the spleen and body wall; (3) a midline bladder view to assess the apex of the bladder and (4) the right flank view to assess the hepatorenal (HR) interface and areas between intestinal loops, right kidney and the body wall. The time to complete the examination in dogs did not include evaluation of the pleural or pericardial spaces by the subxiphoid view; evaluation of free fluid in these sites may potentially prolong the examination. To assist sonographers in associating the AFAST examination with underlying anatomic structures, these four sites have been named the diaphragmatic hepatic (DH), SR, cystocolic (CC)and HR sites, respectively (fig. 1-3). An advantage of consistently evaluating the underlying organs at each site during the AFAST examination is that incidental findings may be detected, which have been discovered in up to 7.8% of people undergoing FAST examinations (Lanitis et al., 2012). These are followed by focused spleen and then the hepato-renal (5th bonus) view, which is scored but not part of the total abdominal fluid score. Views are analogous in left lateral recumbency (Lisciandro, 2011).

The examination is typically evaluated in a clockwise rotation, moving from the subxiphoid, to the non–gravity-dependent flank, to bladder to gravity-dependent flank.  At each site, the ultrasound probe can be moved a few inches in several directions and fanned through an angle of 45 degrees until target organs are identified. The subxiphoid or DH site is a good initial starting point because it allows the gallbladder to be identified. The gallbladder can be visualized by tilting the probe to the right of midline and adjusting the gain until the fluid-filled gallbladder appears anechoic. It should be stressed that detection of solid organ and retroperitoneal injury is not the initial goal of the AFAST examination.

Fig. 1 Various points depicting the (4) views of the AFAST fluid scoring system with the target organs. CC, cysto-colic; DH, diaphragmatico-hepatic; HR, hepato-renal; SR, spleno-renal views. (Lisciandro, 2011).
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Fig 2. Four views of the AFAST fluid scoring system in a dog with positive for free fluid evidenced by the anechoic triangulations. The order is shown with arrows and numbering of 1 through 4.

Diaphragmatic-Hepatic Window

To obtain the diaphragmatic-hepatic (DH) window, transducer is placed in a subxiphoid location. Sufficient image depth and cranial angulation of the beam are necessary to visualize the interface of the hyperechoic, curvilinear diaphragm-lung interface with the coarse echotexture of the hepatic parenchyma. Image depth and focus should be optimized such that the diaphragm is located in the far field of the image display. Fan the ultrasound beam to the patient's left and right, following the contour of the diaphragm, while maintaining a sagittal imaging plane along the long axis of the patient. In a normal patient, the liver and diaphragm remain in direct contact. If peritoneal effusion is present at this window, it may appear as anechoic material between the liver and diaphragm or between liver lobes (Fig.3).

Fig.3 Diaphragmatic-hepatic window showing the liver (L), diaphragm (D)and a large volume of interposed peritoneal effusion (E).

Soft Tissue Abnormalities Screened for at the DH View:

• Gallbladder sludge

• Choleliths

• Gallbladder wall oedema/masses

• Mucoceles

• Liver masses

• Caudal vena cava characterization (and hepatic veins)

• Pericardial effusion/Pleural effusion

• Lung lesions long the pulmonary-diaphragmatic interface
 Splenorenal Window

This window is defined as the interface between the spleen (homogenous echogenicity) and the kidney (mixed-echogenicity). It is located within the left flank when the patient is positioned in left lateral recumbency. The normal kidney has a hyperechoic outer cortex and a relatively hypoechoic inner medulla Because both the spleen and the left kidney are mobile, they may not be found immediately adjacent and small intestine or mesenteric fat may be present in the space between (Boysen et al., 2004). Anechoic material adjacent to renal or splenic parenchyma, between loops of small intestine, or within mesenteric fat presents peritoneal effusion (Fig. 4).
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Fig. 4 Splenorenal window showing the left kidney (LK) and a large volume of peritoneal effusion (E). The large volume of effusion has displaced the spleen out of the current window

Cysto-colic Window

The primary landmarks used to orient the cysto-colic (CC) window are the urinary bladder and the ventral surface of the descending colon. To generate this window, place the probe caudally along midline with the marker oriented cranially to create an image along the long axis of the patient. The normal urinary bladder appears as an ovoid structure containing anechoic material, surrounded by a thin echogenic wall. The colon generally contains gas, which generates distal acoustic shadowing and reverberation artifacts originating at the luminal mucosal surface and/or faeces, which is often associated with clean distal acoustic shadowing. These artifacts will interfere with image generation of structures deep to the colon (Choi et al., 2013). If moderate peritoneal effusion is identified at this window, exercise caution when interpreting the appearance of the urinary bladder wall. When a curvilinear interface is bounded on either side by anechoic fluid (e.g., urine within the urinary bladder lumen and peritoneal effusion outside), refraction artifact (also known as edge shadowing, pseudo-urinary bladder rupture, or edge dropout artifact) may occur at the tangential interface with the ultrasound beam, giving the appearance of a discontinuous urinary bladder wall. The appearance of effusion in the CC window (Fig. 5) should not be confused with a true rupture of the urinary bladder, in which the urinary bladder will be collapsed.

Soft Tissue Abnormalities Screened for at the CC View:

· Sediment/Calculi

· Bladder wall masses/irregularities

· Thrombus
Fig 5 Cysto-colic window showing the urinary bladder (UB), descending colon (C)and a large volume of peritoneal effusion (E)

Hepatorenal Window

The hepatorenal (HR) window can be challenging to obtain, especially in large dogs. Relative to the left kidney, the right kidney is generally in a more cranial and lateral position. The right kidney is located within the renal fossa of the caudate lobe of the liver in dogs, but separated from the caudate lobe in cats. To obtain the HR window, place the probe caudal to the right 13th rib, ventral to the lumbar hypaxial musculature and fan dorsomedial to search for the interface of the right kidney with the liver. The relatively cranial position of the right kidney generally makes it necessary to angle the probe cranially before fanning (Lisciandro et al., 2020). In the HR window, anechoic material between the hepatic parenchyma and the kidney represents a retroperitoneal or peritoneal effusion (Fig. 6). Soft Tissue Abnormalities Screened for at the HR.
• Abnormalities of the splenic parenchyma

• Splenomegaly

• Myelolipomas

• Splenic masses

• Mid abdominal masses

• Abnormalities of the splenic hilar vessels

• Small intestinal peristalsis
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Fig.6 Hepatorenal window showing the right kidney (RK), liver (L)and scant interposed peritoneal effusion.

The Abdominal Fluid Scoring System

The AFS is easily accomplished by recording the number of sites (among the four standard views) in which free fluid is detected with the animal in lateral recumbency (e.g., AFS 0, negative all sites; AFS 1, positive in one site; AFS 2, positive in any two sites; AFS 3, positive in any three sites; AFS 4, positive in all four sites (Table 1). To score, assign the DH, SR, CC and HRU views each a score of 0 (no fluid present), ½ (weak positive), or 1 (strong positive), then add these numbers together for a final score with a maximum of 4. A maximum dimension of greater than 5 mm in cats and 1 cm in dogs is considered a strong positive score of 1and less would be a ½. Total scores of less than 3 are considered small-volume hemorrhage-effusion and scores of 3 or higher are considered large-volume hemorrhage-effusion (Lisciandro, 2020).
Table 1: Abdominal Fluid Scoring System

	Patient positioning         
	Right or left lateral recumbency

	Gall bladder
	Present or absent, contour (normal or not) and wall

(normal or not)

	Urinary bladder
	Present or absent, contour (normal or not) and wall

(normal or not)

	Diaphragmaticohepatic view
	Pleural fluid: Present or absent (mild, moderate, severe) or indeterminate

Pericardial fluid: Present or absent (mild, moderate, severe) or indeterminate

Hepatic veins: Unremarkable or distended or

Indeterminate

	Positive or negative at the four views (0 negative, 1 positive)
	Diaphragmaticohepatic site:      0 or 1

Splenorenal site:                         0 or 1

Cystocolic site:                            0 or 1

Hepatorenal site:                         0 or 1

	Abdominal fluid score: 0–4 (0 negative all quadrants to a maximum score of 4 positive all quadrants)


The AFAST Examination in Penetrating Trauma
The usefulness of both initial and repeated AFAST exams in veterinary patients with penetrating trauma is still not well understood and needs more research. This is important because many treatment decisions—like whether to manage a case medically or surgically—depend on accurately assessing the extent of internal injuries. Also, the type of penetrating trauma in dogs (mainly bite wounds) is different from that in people (such as gunshot or stab wounds), which may affect how useful AFAST really is.

Veterinarians should keep in mind that AFAST may not always provide enough helpful information in these cases. Therefore, they should continue to rely more on traditional clinical evaluation and judgment when deciding on treatment. Until more studies are done, AFAST should be viewed as a supporting tool rather than a primary method for diagnosing injuries in dogs with penetrating abdominal trauma, especially since previous research (Pavletic and Trout 2006) has shown that AFAST has low sensitivity

The AFAST examination in nontraumatic cases

In dogs showing non-traumatic signs—like sudden collapse, episodes of weakness or disorientation without seizures, or unexplained low blood pressure—FAST and bedside ultrasound techniques are extremely valuable. They help quickly identify serious, life-threatening conditions that might be missed with a standard physical exam or traditional diagnostic tools (Blavia, 2005 and Maitra et al., 2008).

An AFAST exam gives the veterinarian an extra tool, working like an extension of the physical exam. It allows for faster diagnosis of conditions that are often delayed or overlooked, such as:

· Hemoperitoneum (bleeding in the abdomen)

· Hemothorax (bleeding in the chest)

· Acute cardiac tamponade (fluid buildup around the heart)

· Ruptured organs

· Acute peritonitis

· Anaphylaxis (e.g., showing as a thickened gallbladder wall)
(Quantz et al., 2009)

AFAST for blunt trauma: 

The AFAST examination is an excellent first-line screening tool for detecting free fluid (usually blood) in the abdomen after trauma. It is fast, safe, non-invasive, portable and can be repeated if the patient’s condition changes. The main goal of AFAST is to quickly identify free fluid in the peritoneal cavity—and sometimes in the pleural or pericardial spaces—especially in unstable trauma patients.
AFAST should be done as early as possible, right after the initial triage and it can be performed at the same time as other treatments and tests. In human medicine, many studies have shown that the FAST exam is highly sensitive and specific for detecting internal bleeding from blunt trauma, giving results comparable to more invasive or expensive methods like diagnostic peritoneal lavage (DPL) and CT scans.
In dogs that have suffered blunt trauma, the Abdominal Fluid Score (AFS) can help estimate the extent of internal bleeding. Dogs with an AFS of 1 or 2 typically do not develop anemia, unless there is bleeding from other areas of the body. In contrast, dogs with an AFS of 3 or 4 are more likely to become anemic, with studies showing that approximately 25% of these dogs may experience a hematocrit drop below 25% (Lisciandro, 2012).
Conclusion
The AFAST exam is a quick and dependable ultrasound technique used to detect free fluid in the abdomen of animals, especially during emergencies. It is useful in both trauma and non-trauma cases, helping veterinarians make faster and more accurate decisions. Because it is simple, safe and can be repeated when needed, it has become an important part of emergency care. While it may have some limitations, particularly in penetrating injuries, it still supports traditional diagnostic tools well. With ongoing use and further study, its role in veterinary medicine will continue to grow.
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