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Post-traumatic abdominal fluid collections in CT

Pourazowe zbiomiki ptynowe jamy brzusznej w obrazie TK

Computed tomography (CT) is a method of choice to assess the abdominal trauma, to determine its
extent, localization, as well as indications to medical treatment, embolization or laparatomy, performed
in order to obtain homeostasis [8]. CT shows active bleeding which reflects vessels injury and can be
assessed by analyzing the morphological features of fluid collections, especially their density {14].

An actual trend to broaden indications to medical treatment in case of blunt abdominal traumas
requires carly diagnosis and minimal invasive treatment [5]. In such cases, CT examination with
contrast is particularly valuable.

This work aims to describe morphological characteristics of posttraumatic abdominal fluid
collections in CT images and to assess their usefulness in making decision of treatment type.

MATERIAL AND METHOD

The material includes 32 patients (11 women and 21 men, aged 19-38, mean age of 58) with blunt
abdominal trauma.

CT examinations were performed in the years 1998-2006, in the 2™ Department of Diagnostic
Radiology, Medical University of Lublin, with the use of Siemens Somatom ART CT scanner, in
continuous 2, 5 and 10 mm slices, which assured an optimal spatial resolution. The scanning was
performed before and after administering the contrast agent with the use of an automatic syringe.
A bolus of 100 and 120 ml of Ultravist 370 (Schering-Bayer), 100 and 120 ml of Visipaque 320 (GE
Healthcare), lomeron 350 (Nycomed) was injected. In 19 cases a delay of 20-85 sec was used. When
traumatic aneurysms were suspected, CT examination was performed with a dynamic protocol after
administration of 100 ml Visipaque, lodixanol 320. Afier axial images were analyzed, further spatial
and MPR reconstructions were done with a high resolution algorithm,

RESULTS

In 27 cases, CT examination showed posttraumatic anomalies which were associated in 16 cases
with injuries of other abdominal organs.
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contrast administration had mostly a density of 70-80 HU and in 5 cases the density was higher.
Clotted blood or hematoma displayed a density of 50-70 HU; partially clotted blood had a density
of 50-60 HU. Extravasated contrast which indicates active bleeding from an injured organ was
responsible for the high density and usually formed irregular areas of high density (60 HU), which in
3 cases coexisted with the so-called “guarding clot”.

In the group of 7 patients who presented with intraintestinal free fluid, 3 patients demonstrated
features of active blood extravasation.

In 2 cases free fluid in the lower abdomen coexisted with bladder injury and pelvis fractures.

Intravenous contrast administration was helpful in diagnosing aorta injuries and isodense
hematomas of parenchymal organs. In 4 cases examination with contrast administration in the delayed
phase helped to differentiate between the blood extravasation and traumatic pseudoaneurysm and in
2 cases it enabled to diagnose urine extravasation. Leakage of contrast beyond the renal capsula into
the extraperitoneal space was observed in injuries of urinary system.

The presence of more than 75 ml of free intraperitoneal fluid suggested further hidden injuries.
The presence of free fluid is a non-specific but very sensible feature of bowel injuries.

Triangular fluid collection located between adhering bowel loops in 4 patients turned out to mean
bowel injuries. Fluid density, similar to water density suggested bowel perforation; the density over
45 HU suggested the presence of blood addition.

DISCUSSION

Suspicion of abdominal hemorrhage requires a multi-phase CT examination with contrast
injection. Blood loss and hemodynamic instability in spleen and liver injuries are indications to
perform an operation. Diagnosis of intraintestinal hemorrhage in parenchymal organ injuries qualifies
patients for laparatomy. _

CT examination has a sensitivity of over 90% in showing important liver and spleen traumas
2,6).

CT examination has a similar sensitivity to ultrasound examination in diagnosing small quantities
of abdominal free fluid. Its sensitivity increases however in cases of parenchymal trauma, especially
in hemodynamically unstable patients.

Abdominal hemorrhage is a cause of 80-90% deaths in patients with abdominal trauma. Over
75% of such cases require operation (7, 3).

Diagnosis of direct vascular damage in CT examination such as intrasplenic “blush” indicates the fact
that medical treatment will not be effective and thus, endovascular embolisation or operative treatment
is required (9). Mesentery trauma is seen by the presence of active extravasation of contrast media (10).

Multi-slice computed tomography (MSCT) with high resolution and optimal contrast
enhancement is a method of choice in showing intraperitoneal free fluid, even in small quantities, as
well as peritoneal hematoma and active bleeding (14).

The presence of retroperitoneal fluid located in the region of duodenum suggests duodenum
injury (1). If the posterior part of the parietal peritoneum becomes perforated, a retroperitoneal
hematoma can develop further into an intraperitoneal hematoma.
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ABSTRACT

In the group of 32 patients with blunt abdominal trauma, 27 patients were diagnosed with organ
trauma and 24 paticents with fluid collections.

CT examination shows small quantities of free fluid and blood which could be a unique symptom
of hidden abdominal organs injuries.

In multi-organ trauma, CT e¢xamination should be a method of choice, especially when bleeding
is suspected in high-risk patients who are unstable hemodynamically.

Furthermore, CT examination makes elimination of other imaging methods and shortening of the
diagnostic process possible. Mcasurements of fluid collections density allow for establishing their
character, especially the possibility of active bleeding.






