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ABSTRACT

Purpose: We present our experience in the diagnosis, follow-up and planning therapy of thoracic, abdominal and
retroperitoneal liquid collections in different emergency patients using conventional and interventional ultrasound.

Material and Methods: The right and left oblique and propositioning view was used in 235 patients/159 male
and 76 female/ for US examination to identify fluids in the thorax and peritoneal or retroperitoneal space. The
examination was performed after the clinical survey with patient’s supine. Positive findings of US were compared
with those provided by CT, punctures under US control or surgery. US machine supplied with linear and convex
transducers, CT machine, needles and catheters were used.

Results: 197 of all 235 US examined patients had fluid collections, confirmed by CT scan, surgery or clinical
course. In 156 patients we performed FN diagnostic punctures under US control. There was 155 true-positives, 25
true-negatives, 5 false-positives and 2 false-negative results. Overall this demonstrated that ultrasonography have
sensitivity of 98.72%, specificity of 83.33% and accuracy of 96.25 %. The PPV is 96.87% and the NPV — 92.59%.

Conclusions: Our experience and literature reports support the opinion that US examination can and should
be used as a primary method for diagnosis and follow-up of clinically suspected free and organized fluids in the
thorax, abdomen and retroperitoneum.
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Introduction

The thoracic and abdominal traumas remains a challenge for the
emergency team. Both false-positive and false-negative findings
bear the risk of severe complications. The clinical problem is the
poor reliability of the physical signs and symptoms that indicate
the presence of visceral lesions and subsequent abdominal lesions,
especially in intubated or comatose patients. Clinical evaluation
allows the detection of external hemorrhage on antero-posterior

chest x-ray and tube thoracostomy. They are sufficient to rule
out significant hemothorax [1,2]. The abdominal ultrasound (US)
or diagnostic peritoneal lavage (DPL) may be inconclusive in
evaluation of intraperitoneal free or encapsulated fluid collections.
Nevertheless false positive cases with retroperitoneal hematoma
can presented with leaks of the blood into peritoneal cavity.
Multidetector computed tomography (MDCT) with contrast
enhancement, offers a complete imaging assessment of the thorax,
abdomen and pelvis with the best sensitivity and specificity. The
results are the best including for the injuries of thoracic, intra- and
retroperitoneal organs, soft tissues and bones [3-5], but may be
inpossible for examination in patients unstable hemodynamically.
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The use of ultrasonography for sufficient identification of free and
localized thoracic, intraperitoneal or retroperitoneal collections
in patients with blunt and penetrating trauma has been well
established over the past 25 years [6-10].

The aim of this report is to present our experience in the diagnosis,
follow-up and initial planning therapy of thoracic and abdominal
collections by using conventional and interventional ultrasound.

Materials and Methods

US examination to identify fluids in the thorax, peritoneal or
retroperitoneal space was used in 235 patients/159 male and 76
female/ during a 7-year period. All US examinations are performed
immediately after the clinical examination in the Department of
Radiology with the patient on a supine position. Right and left
oblique, transversal and multirotational views was used to detect
free and localized fluid collection in the thorax, peritoneal cavity
and retroperitoneal space. Positive findings of the US examination
were compared with those provided by computed tomography /
CT/, punctures under US control, laparoscopy or surgery.

Materials and methods

- Ultrasonic equipment with linear, convex and biopsical
transducers for guidance the interventional procedures.

- CT investigations and guidance were acquired using a MDCT
scanner.

- The “Chiba “needles 18,20,22,23 G catheters pigtail 7,8F and
angiographic guide wires (Figure 1).
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Figure 1: “Chiba “needles 18,20,22,23G used for invasive procedures
and catheters pigtail 7,8F and angiographic guide wires.

- A method forregulated automatic aspiration of liquid collections.
The pressure can range within the limits of 40-100kPa.

- Methods of guiding the interventional procedures:

“Free hand” biopsy and puncture method under US control.

US guiding method using biopsical transducer.
“Free hand” method for biopsy, puncture and drainage under CT
control.

Results and Discussions

All US examinations were performed after the primary clinical
examination of the patients. One hundred and ninety-seven
/83.82%/ of all 235 patients examined ultrasonographicaly had
fluid collection, which was verified by CT scan, tube laparoscopy

or after surgery. Of all 197 patients 145 /73.60%/ had blunt trauma
and 52/26.39%/ - penetrating trauma. On the other point of view,
the US examinations of the patients were classified as:

Diagnostic examinations performed in all 197 patients. Ten of the
patients were excluded from the study because tube laparoscopy
had been performed prior to US examination. Altogether,
187/94.92%/ of all 197 US examined patients had fluid collections
in thoracic and abdominal cavity.
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Figure 2: US image. The free liquid in the abdomen /hemoperitoneum/.

In 65 of patients, hemoperitoneum was presented (Figure 2). In 42
cases the US examination revealed localized hematoma’s, without
clinical manifestation. They were discovered incidentally (Figure
3).
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Figure 3: US image. Localized liquid collections/hematomas/.
Subcapsular bleeding were establish in 45 patients with blunt

abdominal traumas witch needed emergent surgical intervention
(Figure 4).

Clin Rev Cases, 2023

Volume 5 | Issue 2 | 2 of 5§



MU PLOUDIV SIEMENS

% 18:15:56 e 16/08/2086
MD:

3T Abd
350485 3.5

D1= 79.9nm
D2= 44, 1mm

Move mark: Track-ball, Cancel: ESC IEEL
TB:Calc B:68/5/1/347 -3 o219

Figure 4: US image of the patient with subcapsular hematomas of the
spleen.

In 18 of all cases septate cystic lesions was presented and that
provoked interventional FNA and FNB procedures for cytology
and if it is possible histology investigation. The results was
mucinous pancreatic cystic neoplasms. In these cases, surgical
interventions were performed to prevent cancerous degeneration
of the lesions (Figure 5).

Figure 5: US image of macrocystic pancreatic neoplasm.

Only in 5 patients observed the cysts of the mammary glands
(Figure 6). The patients were examined due to lump palpated after
trauma of the mammary gland.

Diagnostic interventional procedures - FNP/ fine needle
punctures/ under US control were performed in 97/51.87%/ of
all patients with detected fluid in the thoracic, peritoneal cavity
and retroperitoneal space. In 86 /45.98%/ of them enough liquid
was obtained that favored diagnosis and allowed planning of the

following therapy. Hemoperitoneum during puncture under US
control is shown on Figure 7.

Figure 7: Hemoperitoneum and hematoma during the puncture under
US control.

Only in 5 cases with insufficient presentation of small amount of
fluid and to define a safe percutaneous window allowing access to
the collection for avoiding vascular structures and bowel loop, CT
control was used. On Figure 8 hepatic abscess punctured under CT
control is shown.

Figure 8: Patient with hepatic abscess drained under CT control.
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In 6 other cases with abdominal abscesses a US control of
the drainage procedures were used (Figure 9). Many authors
comment that drainage procedures under US control help to the
interventionalist to visualase not only penetration of catheter in
the abscess cavity as to control therapeutic process as well as to
present proper position of catheter during the evacuation of the
fluid and insertion of medications.

Figure 9: US image of hepatic abscess drained under US control.

Discussion

Using noninvasive US examination and FNP under US control of
the patients with suspected thoracic, abdominal and retroperitoneal
fluid, we obtained the following results: There were 155 true
positive cases, 25 true negative, 5 false positive and two false
negative cases. Overall, this demonstrated that ultrasonography
ham aunt of d a sensitivity of 98.72%, specificity of 83.33% and
accuracy of 96.25 %. The PPV is 96.87% and the NPV — 92.59%.

These results demonstrated that ultrasonography can be used as
a sensitive, specific and accurate diagnostic tool for detecting
thoracic, abdominal and retroperitoneal liquid collections in
clinically suspected patients. The speed and accuracy of US
examinations with the possibilities to detect smaller amounts
of fluid collections than the other imaging methods may be of
benefit in early planning the treatment [11-13]. It is estimated
that ultrasonography can detect a minimum of 15-20ml of liquid
collection’s in the thoracic, peritoneal cavity and retroperitoneal
space.

Percutaneous drainage involves placement of an external drainage
ca theater into the organized liquid collection using real-time
imaging guidance, usually with computed tomography (CT)
or ultrasound (US) with fluoroscopy. Initial studies comparing
surgical drainage to percutaneous drainage found both procedures
to be efficacious. However, more recent comparative studies have
generally favored percutaneous drainage, with some studies even
demonstrating a mortality benefit [3-5,14]. Percutaneous drainage
has also recently been compared to endoscopic drainage. A recent
study directly comparing percutaneous vs endoscopic management

retrospectively. This study found equal technical success rates and
adverse events rates between the techniques, but a decreased re-
intervention rate, a shorter hospital stay, and a decreased number
of follow-up abdominal imaging studies among patients drained
endoscopically.

Conclusions

The choice of clinical strategy is often decisive for outcome of
treatment. The most crucial decision in a patient with trauma is
to found and to treat primarily the source of hemorrhage. Our
protocol emphasizes abdominal US or DPL to determine the need
of laparotomy. Laparotomy was mandatory when US showed
more than 1 cm of fluid strip or fluid in two or more spaces.
This approach has been validated in prospective clinical series
[10,15] and no patient of our series required emergency operative
intervention for hemorrhage after a negative US.

Ultrasonography has high diagnostic performance in the screening
of patients with blunt trauma. Abdominal and thoracic US is a
useful and valuable diagnostic tool in these patients. Because of its
high negative predictive value, we recommend that clinical follow
up is adequate for patients whose US results are negative for organ

injury.

Our experience and literature reports support the opinion that US
examination should be used as a first method for diagnosis, follow-
up and planning the therapy for free and organized fluids, as well
as to control of the invasive diagnostic and therapeutic procedures.
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