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1. Synopsis

Title of the study:

Department:

Aim of study:

Study design:

Estimated study period:

Patient cohorts:

Patient number:

Point of care ultrasound versus X-ray thorax for position
control of central venous catheter

Nephrology and Rheumatology, University Medical Center
Gottingen

Comparison between ultrasound and conventional
radiographs for position assessment of central venous
catheters

Prospective, monocentric study
October 2014 to June 2015 (or until the targeted patient
number is reached)

Patients of the Intermediate Care Unit (1021) and
Intensive Care Unit (1022), who are supplied with a central
venous catheter as part of their intensive medical care

IMC patients: n = 50
ICU patients: n = 50
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2. Aim of the investigation
2.1. Scientific background

The ultrasound-guided placement of central venous catheters (CVCs) is now an
established procedure. Numerous studies have shown that the use of ultrasound in
this setting reduces the rate of typical complications [1]. This applies both to the
placement of catheters via the internal jugular veins as well as via the subclavian vein

2].

For this reason, the use of ultrasound is recommended for the placement of CVCs by
national and international guidelines [3].

Chest radiographs after CVC placement are at present the standard procedure for the
assessment of correct CVC position [4]. The correct position is defined as position of
the catheter tip in the superior vena cava, i.e. at the level of the carina (division of the
trachea into the main bronchi).

However, there are some limitations and disadvantages of x-ray imaging:

- The time delay from request to execution in critically ill patients

- The sensitivity for the detection of a pneumothorax is only about 40% [5] for
supine patients (which is the standard for ICU and IMC patients).

- The use of radiation

The potential advantages of ultrasound examinations which result from these
disadvantages for radiographs are:

It is always available
No use of radiation
Better sensitivity for the detection of pneumothorax (about 90%) [6]

Currently, there are no established methods for the correct position determination of
the catheter tip by means of ultrasound.

There are few studies dealing with the question of whether an ultrasound examination
at the bedside can possibly completely replace chest radiographs for catheter tip
position assessment.

Two preliminary studies were presented in April 2013 at the Annual convention of the
American Institute of Ultrasound in Medicine in New York.
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The first study, presented by Dr. Kathleen Calabrese (George Washington University
Medical Center, Washington, DC) focused on the question of placement of the central
venous catheter. Calabreses' team hypothesized that if the catheter is correctly
positioned, swirling (flush) will become visible within one second after injection of 10
cc of normal saline solution (NaCl 0.9%) on the ultrasound image. In order to compare
the ultrasound method (in this case the representation of the heart cavities of
subxiphoid, echocardiographically) with the chest radiography, the researchers
examined 28 patients who received a central venous catheter in an intensive medical
setting. After application of 10 cc of NaCl 0.9%, the chest radiographs and ultrasound
images were consistent in 100% of the cases [7].

The second study, the Sonographic Evaluation of Central Line Placement (SECLIP),
used the same methodology to investigate a broad set of questions:

- Can the position of the catheter be confirmed?
- Which complications can be detected?
- What is the time difference?

Dr. Eric Mervis reported the results of the first 55 of 144 patients in the SECLIP
observational study. The correct position of the catheter was defined as positioning the
tip within 2 cm above the cavo-atrial junction and was also shown by application of 10
cc of NaCl 0.9% solution. In this study, the results were less consistent. The chest
radiograph revealed five misplacements, the ultrasound examination only two (91%
consistency). No pneumothorax was detected by either method. With regards to the
required time, there was a difference of 17 minutes in favor of the ultrasound method,
which can mean a faster use of centrally administered drugs (especially
catecholamines, larger amounts of fluids) in intensive care patients [8].

2.2. Study objective
The aim of the presented study is to investigate whether the position of a central
venous catheter with ultrasound is possible and is equivalent to the standard of care
(SOC), postinterventional chest radiographs.

3. Study execution

3.1.  Study design
Prospective, monocentric clinical study.

3.2. Course of the study
Within this study, 50 patients each of Intermediate Care (IMC 1021) and intensive care

units (ICU 1022), who require a central venous catheter as part of their intensive
medical care, will be included.
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After an approximately two-hour training of all physicians by the main investigators, an
ultrasound examination with a sector probe in the subxiphoid, parasternal or apical
(depending on the anathetic conditions) position is carried out after CVC placement in
standard technique (internal jugular vein or subclavian vein).

The resident physicians participating in the study are residents of various departments
of the Department of Internal Medicine who are rotating in the IMC unit and ICU as part
of their residency training. In particular, resident physicians from the 2nd to 6th year
(of a 6 year residency) of training are rotating to the respective units .

It is essential that the right atrium is visualized during the examination. Then 10 cc of
NaCl 0.9% is applied as a bolus via the CVC. This is not different from the otherwise
usual administration of saline solution for checking the intravascular position and
flushing the catheter. If the fluid bolus in the right atrium becomes visible within one
second of application, a correct position in the superior vena cava is assumed. If the
catheter tip is visible in the right atrium, the catheter is primarily incorrectly positioned
and is immediately corrected (withdrawn). All patients receive a chest radiograph as is
usual practice at our institution. The results of the ultrasound are compared with the
results of the chest X-ay.

The examination is carried out immediately after the catheter has been placed. At the
same time, the staff of the radiology service is informed by telephone to carry out a
portable chest radiography.

The time required for the respective examination is determined by stopping the time
from the start of the examination to completion of the echocardiography and until the
chest radiography is available for evaluation (see Fig.1). The echocardiography will
not impede performing the chest radiography, thus not endangering the patients.

The results of the ultrasound examinations are stored as a short video clip (so-called
"loop") on the device, so that they are reproducible at all times and are accessible to
an examination by a physician who is not himself involved in the ultrasound
examination.

The examination itself is recorded in a standard protocol by one of the main
investigators (E.M. or P.K.), which also documents, which resident physician carrried
out the examination.

We would point out that the conduct of the ultrasound examination will in no way
influence the patients’ safety or treatment as an echocardiographic examination should
be carried out anyways in all intensive care patients for hemodynamic evaluation.
Furthermore, standard saline solution is applied for verification of the intravascular
position of the CVC and a chest radiograph is also performed as standard of care.
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It is not expected to endanger the patients, since the ultrasound examination, after
appropriate instruction, even in unexperienced investigators, takes only about 5
minutes: The arrival of the X-ray apparatus to the unit takes approximately 15 minutes.
The establishment of the procedure could therefore even reduce the risk to the patients
due to the lack of time delay.

CVC placement X-ray request via Portable X-ray at the
l teleohone Echocardiography l ICU or IMC

Fig. 1 Timing of events within the study.

3.3. Study medication
NaCl 0.9% 10 cc intravenously.
4. Patient recruitment

A convenience sample of patients in need of a central venous catheter will be recruited
for the study. The study will include about 50 patients from the Intermediate Care Unit
and 50 patients from the Intensive Care Unit (n=100 in total). Only epidemiological data
of all patients are required from the medical records. Further data (e.g. the cause of
the inpatient stay or pre-existing conditions) are not collected as these do not play a
role for the study.

Patients who are not able to provide informed consent will possibly also be included in
the study after determination of their presumed will, since in intensive care, a medically
necessary placement a central venous catheter without the possibility of written
informed consent from the patient or his legal representative is commonly
encountered. The presumed will of the patient who is not able to provide written
informed consent is assessed by the treating physician, for example, from the patient's
will or by family members and documented in a special form. A subsequent explanation
of the participation in a scientific study will take place at the earliest possible time point
by the patient or an appointed legal guardian.

Often it is the patients who are not able to provide written informed consent who need
to be provided by intensive care procedures, such as CVC placement, immediately.
The aim of the study is, among other things, to establish a non-invasive, easy and
reliable bedside procedure, which can be carried out without delay and by the staff
caring for the patient.

Inclusion criteria:
- Age: 18 years or older.

Exclusion Criteria:
-  None.
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5. Biometry

The results will be evaluated in the Department of Nephrology and Rheumatology of
the University Medical Center Gottingen. A statistical evaluation of the collected data
for the comparative evaluation of the ultrasound with chest radiographs will be
performed.

6. Adverse events

No adverse effects are expected which go beyond the usual possible complications
of a CVC placement since only standard procedures are applied.

7. Legal and ethical provisions
7.1 Ethics Committee
An ethics vote is requested for the planned prospective study.
7.2 Federal Drug Law
Not applicable.
7.3 Data protection and archiving

The study complies with all applicable data protection regulations. For this purpose,
patient data are correctly pseudonymized in a database (according to BDSG §3
Abs.6a). The imaging procedures are collected for the evaluation of the clinical data.
The data is collected and evaluated exclusively in a pseudonymized form. In this
regard, the mentioned patient data are documented on a form sheet. The collected
data are stored in study folders and on electronic data carriers in the Department of
Nephrology and Rheumatology. A re-identification of patients is only possible for the
responsible project investigator and the investigators who are subjected to
confidentiality.

The study patient is informed that he / she can withdraw from the clinical study at any
time.

All personal data shall be kept for at least 10 years after completion or termination of
the study. This data will be deleted if there are no statutory or retention periods.

7.4 Patient insurance

Not applicable
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7.5 Funding

The prospective data analysis is neither financed by the industry nor by another
sponsor.

7.6 Revocation of consent
Participation in the study is voluntary and can be revoked at any time without giving

reasons. The subsequent cancellation of the participation includes the destruction of
all collected data and the deletion of all data.
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