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Abstract: Introduction: Localization of Control Venous Catheter (CVC) is essential in emergency (ER) and ICU settings;
accurately confirming of the location of CVC may enable clinician to minimize the risk of the procedure. Radiography and
Sonography are two common procedures, which is used for localization of CVC. Due to volatile hemodynamic nature of
patients, it is vital to follow CVC procedure and diagnose possible side effects and complications as soon as possible. Aim of
current study is to assess efficacy, practicality and procedure time-curve between two aforementioned methods (Sonography
Versus Radiography). After CV line preparation. Methodology: In current cross-sectional study we obtained 201 participants
via convenient sampling method from Rasoul-E-Akram Hospital, Haftom-E-Tir Hospital and Firoozgar hospital. Participants
were chosen from patients older than 18, who were admitted to ER or ICU in aforementioned hospitals and were candidate for
CV line preparation. Following CVC procedure, physicians proceeded with radiography and sonography among all patients
and compared approaches with respect to, timing, confirmation of catheter location and post CVC complications. Results: The
average time of sonography procedure was estimated roughly 2.08 minutes, in which the maximum time was 5.5 minutes and
the minimum time was 1.04 minutes. The standard deviation suggested that the sonography time for most of patients was about
2 minutes. Variance of sonography time among the above population was not reported. The data analysis showed that Chest X-
Ray (CXR) time average for studied patients was about 40.82 minutes, in which the minimum time was 10 minutes and the
maximum time was 150.15 minutes. The standard deviation of this variable suggested that variance level and CXR time
difference among aforementioned patients were high (about 28.2). Bubble was found in the sonography of 199 cases and just
two cases were excluded. According to these results, sensitivity of sonography was 99%, specificity was 100% and Kappa
coefficient between sonography and radiography was 98%. Conclusion: All in all, with respect to high correlation in accurate
localization of CVC in both approaches (radiography and sonography) plus competitive advantage of sonography over
radiography by maintaining shorter time in confirmation of CVC location, sonography can be discussed as optimum and
routine modality with respect catheter location confirmation in emergency settings.
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1. Introduction

Central venous catheter (CVC) placement is one of the
most prevalent procedures, which take place throughout
many major surgeries and in the intensive care unit (ICU) or
ER. In the United States, around 5 million CVC is performed
with more than 15% complication rate [1, 2]. Various factors
accounts for complication risks throughout CVC procedure
such as operator skill, necessity of placement, among other

patient-related considerations such as obesity, prior difficult
cannulation and coagulopathy [3, 4]. Despite wide publicity
of CVC, this procedure may be accompanied by various
complications such as catheter misplacement, pneumothorax,
arterial puncture, and hematoma [5-11]. Furthermore,
catheter misplacement may lead to more perilous occurrence
such as death; hence localization of catheter is essentially
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important procedure [12, 13].

To date, radiography is considered gold-standard
procedure in confirming localization of CVC and identifying
possible complications. However, in order to follow
radiography procedure, patients need to be taken to radiology
department, which is time-wasting and in some cases
radiography is hazardous for patients such as pregnant
women. Furthermore, in high-risk patients time-curve in
diagnosis and treatment procedures is vital, thus it is
important to follow point of care procedure such as
sonography. Various studies have discussed advantages of
sonography over radiography [14, 15]. In a study conducted
by Maury and Colleagues (2001), they postulated that
ultrasonic  diagnosis of catheter misplacement and
pneumothorax related to central venous catheterization is a
quick and precise approach, which can be -easily
accomplished by ICU physicians [16]. In another study
conducted by Vezzani and Colleagues (2010), they assessed
Ultrasound localization of central vein catheter and detection
of postprocedural pneumothorax; accordingly they reported
that high concordance between ultrasonography plus contrast
improved ultrasonography and CXR validates implication of
sonography as a reliable approach to confirm the precise
localization of the catheter tip and to notice pneumothorax
after central venous catheter cannulation [17]. Zanobetti et al.
(2011) examined the concordance between chest
ultrasonography and chest radiography in patients with
dyspnea and they concluded that there is a high concordance
rate between radiography and ultrasonography. In cases of
dissimilarities between radiography and ultrasonography,
latter approach proved to be more accurate in detecting
pleural effusion. Hence, according to shorter procedure time
in ultrasound, we can discuss that ultrasound can be
considered as usual imaging modality for patients with
dyspnea [18]. As same as aim of current design, Duran and
Colleagues (2015) asked whether ultrasound (US) could
more quickly confirm (CVC) position in comparing to CXR
in the emergency settings. They reported that Ultrasound
could confirm CVC placement and rule out pneumothorax
considerably quicker than CXR, accelerating the use of
CVCs in the critically ill [19].

Since, we couldn’t find similar study in Farsi literature, we
aimed to conduct a study Aim to evaluate and compare
efficacy, practicality and procedure time-curve between two
aforementioned methods (Sonography Versus Radiography)
after CV line preparation in emergency department (ED).

2. Materials and Methods

participants via convenient sampling method from Rasoul-E-
Akram Hospital, Haftom-E-Tir Hospital and Firoozgar
hospital. Participants were chosen from patients older than
18, who were admitted to ER or ICU in aforementioned
hospitals and were candidate for CV line preparation.
Following CVC  procedure, physicians performed
radiography and sonography on all patients and compared
both approaches with respect to, timing, confirmation of
catheter location and possible following complications.

Inclusion Criteria:

1) ICU candidate Patients over 18, who admitted to ER

chosen via convenient sampling method

Exclusion Criteria:

2) Pregnant women

3) Patients under 18

We estimated our sample size (201 participants) via
following formula:

With respect to assessment of accuracy of sonography
cross-tabulation was used.

All participants were informed and explained regarding
study procedure and oral consent was acquired from all
participants. Throughout this study we precisely followed
Helinski ethical principles.

3. Results

Two hundred patients were included in current study
(male: 129, female: 79). Mean age of male, female and total
participants were 59.2+10, 5713 and 58.3+12 respectively
[Table 1].

According to our obtained data, 168 catheter were
positioned in right jugular, 32 in left subclavian and 1 in right
subclavian.

Table 1. Demographic Data.

Total 201
Male-Age Mean 72
Age Mean Female 56.75
Mean Total 58.32

According to descriptive statistics of sonography result,
the average time of sonography procedure was estimated
roughly 2.08 minutes, in which the maximum time was 5.5
minutes and the minimum time was 1.04 minutes. The
standard deviation suggested that the sonography time for

In current cross-sectional study we included 201  most of patients was about 2 minutes [Table 2].
Table 2. Sonography Duration Statistics.
Variable Number Minimum Maximum Mean SD
Sonography Duration (minutes) 201 1.04 55 2.08 0.77731
CXR Duration (minutes) 200 10 150/15 40/82 28/2053

According to our obtained data, Chest X-Ray (CXR) time

average for studied patients was about 40.82 minutes, in
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which the minimum time was 10 minutes and the maximum
time was 150.15 minutes. The standard deviation of this
variable suggested that variance level and CXR time
difference among aforementioned patients were high (about
28.2 minutes more or less) [Table 2].

As inferred from comparison of data in Table 1 and 2,
duration of CXR in comparison to sonography is
significantly higher and CXR procedure takes more time
comparing to sonography. In order to compare relationship

between CXR and sonography duration Pearson correlation
test was used. In result, no meaningful relationship was
found between two aforementioned approaches.

Bubble was found in the sonography of 199 cases and just
two cases were excluded and CVC was not spotted via
sonograph. According to these results, sensitivity of
sonography was 99%, specificity was 100% and Kappa
coefficient between sonography and radiography was 98%
[Table 3].

Table 3. Symmetric Measures.

Value Asymp. Std. Error® Approx. T Approx. Sig.
Measure of Agreement Kappa 980 .014 13.895 .000
N of Valid Cases 201

4. Discussion

According to results of current study, it appears plausible
that with respect to high correlation in accurate localization
of CVC in both approaches (radiography and sonography)
plus competitive advantage of sonography over radiography
by maintaining shorter time in confirmation of CVC location,
sonography can be considered as optimum modality with
respect catheter location confirmation in ER.

Results of current study are consistent with the result of
the study conducted by Mauri et al. (2001). However, in their
study they had 85 participants and in our study we had 201
participants. Level of post CVC complications was more in
aforementioned study comparing to current study.
Furthermore, Vezzani and Colleagues (2010), found high
correlation  (kappa=88%) between sonography and
radiography. In current study we found correlation
kappa=98% between two aforementioned approaches. This
difference may stems from different in sample size in our
study and Vezzani’s study (101 participants VS 201
participants). Nonetheless, both of studies show high
correlation in confirmation of localization of CVC.

In another study Matsushima and Frankel (2010)
hypothesized hypothesized whether more precise ultrasound
surveillance procedure including thoracic, vascular, and
cardiac views-the CVC sono-would hinder the necessity for
chest radiography or not. In consistent with the results of
current study they concluded that CVC sonography could
eliminate the call for CXR in most patients after CVC/PICC
insertion, saving time and money [20].

Finally, in a study conducted by Zanobetti and
Colleagues (2012), they aimed to verify optimal central
venous catheter placement in the emergency department via
comparing ultrasonography and chest CXR. Consistent with
the result of current study they concluded that there is high

correlation between aforementioned modalities in
identifying possible malpositioning of the catheter.
Furthermore, less time is required to perform

ultrasonography comparing to CXR [21].
According to our study results and various literatures,
sonography can be considered goal standard approach and

substitute modality in confirmation of CVC placements in
ER.

Limitation

It is advisable to conduct current study with bigger
statistical sample. Furthermore, our participants were not
matched according to height, BMI and etc. ER chaotic
environment indirectly would have influenced timing
procedure of CXR and sonography. Skillfulness of clinicians
is essential in timing of the procedure and should be noted
and controlled during study.
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