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An Evaluation of Complications in Ultrasound-Guided
Central Venous Catheter Insertion in the
Emergency Department

Acil Serviste Ultrasonogrdfi Esliginde Takilan Santral
Vendéz Kataterlerin Komplikasyon Acisindan Degerlendirilmesi

Engin OZAKIN, Rumeysa CAN, Nurdan ACAR, Filiz BALOGLU KAYA, Arif Alper CEViK

Department of Emergency Medicine, Eskisehir Osmangazi University Faculty of Medicine, Eskisehir

SUMMARY

Objectives

In emergency departments, emergency physicians frequently have
to perform central venous access. In cases where peripheral venous
access is not possible, central venous access is required for dialysis,
fulfillment of urgent fluid need, or central venous pressure mea-
surement. This study was carried out to evaluate the emergence
of complications in the process of and in the 15 days following the
insertion of central venous catheter under ultrasound guidance in
the emergency department.

Methods

For this study, patients who presented to the emergency depart-
ment over a period of eight months with an urgent need for central
catheter were examined prospectively. Age, gender, and accompa-
nying diseases of patients as well as the type, time, duration, and
indication of the venous access were recorded. Furthermore, the
amount of experience of the physician was taken into consideration.

Results

In the emergency department, physicians performed ultrasound-
guided central venous catheter insertion for 74 patients (40 men
and 34 women). For access, internal jugular vein was used in 65
(87.8%) patients, and femoral vein was used in 9 (12.2%) patients.
The reason for access was urgent dialysis need in 55 (74.3%), CVP
measurement in 3 (4.1%), fluid support due to severe hypovolemia
in 6 (8.1%), and difficulty of peripheral venous access in 10 (13.5%)
patients. None of the patients developed complications in the pro-
cess of or after the insertion. Patients did not have infections re-
lated to the catheter in 15 days following the insertion.

Conclusions

Central venous access is frequently required in emergency depart-
ments. The risk of complication is little if any in ultrasonography-
guided access carried out under appropriate conditions.
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OZET

Amag

Acil servislerde acil tip hekimlerince santral damar yolu islemi sik
uygulanir. Periferik damar yolu a¢ilamadigi hallerde, diyaliz, acil
sivi ihtiyaci veya santral vendz basing 6l¢ciimii gereken durumlar-
da hastalar icin santral damar yolu gerekmektedir. Acil serviste,
ultrasonografi (USG) kilavuzlugunda uygulanan acil santral venéz
katater girisimi siirecinde ve uygulamayi takip eden 15 giin iceri-
sinde komplikasyon varligini degerlendirmek amaci ile bu ¢alisma
yapild.

Gereg ve Yontem

Sekiz aylik siirede acil servise basvuran ve acil santral katater gerek-
sinimi olan hastalar ileriye déniik olarak incelendi. Hastalarin yasi,
cinsiyeti, eslik eden hastaliklar ile tercih edilen girisimin yolu, saati,
stiresi ve endikasyonu kaydedildi. Ayrica girisimi yapan hekimin ¢a-
hsma yili da degerlendirmeye dabhil edildi.

Bulgular

Ultrasonografi esliginde santral venéz katater takilan 74 (40 erkek,
34 kadin) hastanin 65'inde (%87.8) internal juguler ven, dokuzun-
da (%12.2) femoral ven girisim i¢in kullanildi. Uygulama olgularin
55'inde (%74.3) acil diyaliz ihtiyaci, lciinde (%4.1) CVP 6l¢iimd, al-
tisinda (%8.1) ciddi hipovolemi icin sivi destedi, 10'unda (%13.5) pe-
riferik damar yolu gligliigii nedeniyle yapildi. Hastalarin hicbirinde
islem esnasinda ve sonrasinda komplikasyon izlenmedi. Yatirildiklari
béliimde takiplerinde 15 glinliik siire icerisinde katater ile iliskili en-
feksiyon da saptanmadi.

Sonu¢

Acil servislerde santral damar yolu gereksinimi siktir. Kilavuzlarin éne-
risi dogrultusunda USG esliginde uygun sartlar altinda yapilan girisim-
lerde komplikasyon riski yok denecek kadar azdir.

Anahtar sézciikler: Santral venéz katater; acil servis; ultrason kilavuzlugu.

Submitted: February 07,2014 Accepted: March 20,2014 Published online: June 03,2014 E E

Correspondence: Dr. Engin Ozakin. Eskisehir Osmangazi Universitesi Tip Fakultesi, .l;:

Acil Tip Anabilim Dali, 26240 Eskisehir, Turkey. ‘.b‘

e-mail: enginozakin@hotmail.com E

© 2014 Emergency Medicine Association of Turkey. Production and Hosting by Elsevier B.V. Originally published in [2014] by
Kare Publishing. This is an open access article under CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
Turk J Emerg Med 2014;14(2):53-58  doi: 10.5505/1304.7361.2014.93275


http://creativecommons.org/licenses/by-nc-nd/4.0/

54

Turk J Emerg Med 2014;14(2):53-58

Introduction

Theinsertion of central venous catheters (CVC) has increased
in emergency departments particularly with the spread in
usage of ultrasonography (US). While internal jugular vein is
commonly preferred for placement under ultrasound guid-
ance, subclavian and femoral vein access has decreased due
to higher complication risks. Emergency physicians apply
CVC primarily in cases of hemodialysis, difficulty of periph-
eral venous access, measurement of central venous pressure
(CVP), and need for rapid fluid resuscitation.™

Following the insertion of CVC in the emergency depart-
ment, complications such as infection, pneumothorax,
hemothorax, subcutaneous hemorrhage, or puncture of
vertebral and cervical arteries, catheter breakage, cath-
eter malposition, thrombus formation, and infection may
emerge.l'

In order to reduce CVC complications, the healthcare per-
sonnel placing the CVCis required to work under sterile con-
ditions, be experienced, and use the appropriate technique
for each unique patient. The quality of material used is also
important.™ This study focuses on the complications that
may develop in the process of and in the 15 days following
the insertion of CVC under ultrasound guidance in our clinic.

Materials and Methods

This study was carried out prospectively in the emergency
department of a university between January 2011 and Au-
gust 2011 after the approval of the local board of ethics
was obtained. The study involved patients aged over 18 in
urgent need of CVC, who agreed to take part in the study
or whose relatives gave consent. Patients with trauma, who
were pregnant at the time of admittance, and patients who
has two or more septic inflammatory response syndrome
criteria® (fever of more than 38°C (100.4°F) or less than 36°C
(96.8°F), heart rate of more than 90 beats per minute, respi-
ratory rate of more than 20 breaths per minute or arterial
carbon dioxide tension (PaCO,) of less than 32 mmHg, white
blood cell count >12,000/uL or <4,000/uL or >10% imma-
ture forms) were excluded. All interventions were performed
by emergency physicians under US guidance, who previous-
ly received training on US. For the purpose of the study, age,
gender, and accompanying diseases of patients as well as
the type, time, duration, and indication of the venous access
were recorded. Furthermore, the physician’s level of experi-
ence was taken into consideration. All patients were taken to
a unit where vital and cardiac findings were monitored. The
patients or their relatives were informed and their consent
was received. In supine position, the patients were evalu-
ated for an appropriate vein for US-guided intervention. For
this purpose, the anatomic characteristics of the patients as

well as the proximity of vein to the skin, lumen diameters,
and the proximity of vein to vital organs were checked. After
the location of access was determined, local skin cleaning
was performed with 10% povidone-iodine. The probe was
covered with sterile glove (Figure 1) and area of access was
covered with sterile drape. Once sterility was assured, sedo-
analgesia and/or local anesthesia were administered with
the agents appropriate for the clinical situation of each pa-
tient. 7.5 MHz linear probe, used in US scan (Sonosite, Titan)
was covered appropriately. The vascular structures in the rel-
evant area were displayed on the transverse axis (Figure 2).
The intervention was performed on the location where the
vein is most proximate to the skin, the lumen is largest, and
the adjacent artery is most protected. During the interven-
tion, the needle movements were followed on the US screen
dynamically. When the blood flow into the injector in the
vein became clear, the catheter (double lumen hemodialysis
catheter, 12F, 15 cm, Sentia) was placed using the Seldinger
method. Blood and fluid flow were checked using heparin-
containing fluid (50 U/ml), administered through the cathe-
ter. Following the intervention, all patients were checked for
subcutaneous emphysema, local hematoma, and bleeding
by physical examination, for pneumothorax and hemotho-
rax by US, and for the position of catheters and again pneu-
mothorax and hemothorax by chest radiography. Then, in
the intensive care unit or other departments where patients
were transferred, they were observed for 15 days to detect
any CVC-induced infections or other complications due to
catheter placement by emergency physicians. Rash, temper-

Table 1. Patient characteristics

Properties n %
Sex
Male 40 54.1
Female 34 45,9

Past medical history

Diabetes mellitus 15 203
Renal insufficiency 15 203
Hypertension 13 17.6
Malignancy 6 8.1
None 23 31.1
Catheter location
Internal jugular vein 65 87.8
Femoral vein 9 12.2
indications
Dialysis 55 744
CvP 3 4.1
Hypovolemia 6 8.1
Difficult peripheral venous access 10 13.5
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