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INTRODUCTION

Inserting central venous catheter (CVC) is one of the
medically necessary procedures for some admitted
patients in hospitals.! The CVC is inserted for
various reasons, such as in patients without visible
vessels or in shock, for drug, blood products and total
parented nutrition (TPN) administration, hemodynamic
monitoring, management of fluid therapy before
operation, injection of chemotherapy drugs, and
hemodialysis.**!

The old technique used for inserting the catheter is
to use anatomical points to venipuncture which had
low success rate and high chance of complications.?!
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These complications ranged from small hematoma to
large and serious hemorrhage with a prevalence of
more than 15% as shown in previous studies, whereas
the life-threatening complications are less common.?!
Complications after the insertion of the CVC include
hemorrhage from the entry point, subcutaneous
hematoma, mediastinal hematoma, and hemothorax.["?

Use of ultrasound at the start of the procedure of
inserting CVC in the internal jugular or femoral vein
reduces the chances of failure.®! Use of ultrasound for
inserting CVC started in 1978 and is currently considered
as the best and safest method for this purpose.® Use of
ultrasound guidance while inserting CVC helps reduce
complications and increase the success rate of the
operation.”’ However, there are reports of complications
such as damage to the vein during sonography.[®
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Currently, there is no comprehensive guideline for inserting
of CVC in coagulopathic patients and it is not known for
certain whether fresh frozen plasma (FFP) or concentrated
platelets should be administrated in these patients or not.
Correcting coagulopathy can be helpful but is not always
possible because correction and injection of blood factors
require access to veins.’! Moreover, blood transfusion can
lead to bloodborne infections such hepatitis or human
immunodeficiency virus.®

To implant CVC in coagulopathic patients, there are no
absolute contraindications and some studies even suggest
that there is no increase in hemorrhage risk in patients being
treated with heparin.”! For coagulopathic patients, many
researchers choose sites where compresses can be applied
such as internal jugular or femoral veins.”011

However, many studies consider platelets <50 x 10°/L a
contraindication to CVC placement, which may increase
the risk of bleeding.>*¥ Therefore, these authors suggested
that platelet transfusion or correction of international
normalized ratio (INR) in coagulopathic patients should
be performed before venous puncture.

Because number of CVC insertions in medical centers is
increasing® and due to lack of sufficient studies on the
complications caused by CVC insertion under ultrasound
guidance, especially in coagulopathic patients, we designed
this study. The aim of this study was to show that we can
perform CVC in coagulopathic patients without correction
of INR. In some patients, emergent CVC placement is
necessary and we cannot wait to correct coagulation
parameters. Therefore, if the complications of venous
puncture in coagulopathic patients without correction of
coagulation parameters were similar to noncoagulopathic
patients, we can place CVC in all emergent patients without
fearing life-threatening complications. The current study
was designed to compare the complications and adverse
effects of CVC insertion under ultrasound guidance in
patients with and without coagulopathy.

MATERIALS AND METHODS

This clinical trial study was performed at Al-Zahra Sub-
specialty University Hospital in Isfahan throughout years
2013-2014.

Fifty-nine patients who needed CVC for various reasons
including patients without visible vessels or in shock,
for drug, blood products and TPN administration,
hemodynamic monitoring, management of fluid therapy
before operation, injection of chemotherapy drugs, and
hemodialysis were included in this study [Figure 1].
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Figure 1: Reasons for inserting central venous catheter. Presents the distribution
of causes of central venous catheter insertion in patients divided into two studied
groups. There was no significant difference between two groups (P = 0.6)

Inclusion criteria consisted of a patient referred to the
Emergency Department of Al-Zahra Medical Center
who required CVC via femoral approach based on
clinical conditions (monitoring CVP in fluid therapy or
infusion of vasoactive drugs, administration of blood
products). Exclusion criteria consisted of patients with
infection on insertion region of target vein, thrombosis
of the target vein, preexisting femoral catheter, pregnant
patients, uncooperative patients, unable to determine
the complications of CVC insertion due to death, platelet
count < 50,000, and patients younger than 18 years were
excluded from the study.

The study protocol was approved by the Ethics
Committee (393723) of Isfahan University of Medical
Sciences, and written informed consent was obtained from
participants.

Procedures and variables assessments

The study flowchart is shown in Figure 2. Fifty-nine patients
with indication for CVC who had been diagnosed by
emergency medicine specialist and based on inclusion and
exclusion criteria were included in the study. No patient
was dropped out, and finally, all patients completed the
study (35 patients in case group and 24 patients in control
group). The method of study required that after physical
examination and examining the history of patients, patients
meeting the inclusion criteria were selected using simple
random sampling. Then, patients were divided into two
groups of those with and without coagulopathy based
on complete blood count, prothrombin time (PT), partial
thromboplastin time (PTT), and INR test results, and CVC
inserting with ultrasound guidance was carried out in both
groups. For this purpose, all the CVC placements were
performed by specific trained 3™-year emergency medicine
resident under the supervision of specific attending
physician in the same room with the same ultrasound
device. The catheter used in these patients was single lumen
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[ Enrollment ]

Assessed for eligibility (n = 59)

A4

Excluded (n = 0)

» Not meeting inclusion criteria (n = 0)
« Declined to participate (n = 0)
 Other reasons (n = 0)

Randomized (n = 59)

v Allocation v

Coagulopathic (n = 35)

* Received allocated intervention (n = 35)

« Did not receive allocated intervention
(give reasons) (n = 0)

v Follow-up v
L

Noncoagulopathic (n = 24)

» Received allocated intervention (n = 24)

« Did not receive allocated intervention
(give reasons) (n = 0)

J

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give
reasons) (n = 35)

Analysis } v

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons) (n = 24)

Analysed (n = 35)
* Excluded from analysis (give
reasons) (n = 0)

Figure 2: Study flowchart (CONSORT format)

or three lumens with the size of 1620 Fr based on the needs
of the patient. CVC was inserted with guidance of a7.5 MHz
ultrasound probe of MindRay device. For initial puncturing,
a single lumen 18-gauge needle and real-time M-mode
ultrasound were used. Furthermore, to have the best view
for CVC placement and decrease the complications, we
used the best view of ultrasound without any limitation.
After initial puncturing, a guiding wire and a vasodilator
were used which were mounted on the guiding wire as a
temporally catheter. The normal limits for PT, PTT, and INR
were 13-15s, 37 s, and 1.5 s, respectively.

The CVCinserting site was examined for catheter hematoma,
oozing and serious hemorrhage in four stages: In the first
stage —every 5 min for the 1* h, in the second stage — every
15 min for the 2™ h, in the third stage — every 30 min for
1 h, and finally — every hour for 4 h for the fourth stage.

Statistical analysis

Quantitative and qualitative data were expressed as
mean + standard deviation and frequency and percentage,
respectively. Normality of quantitative data was evaluated
using Kolmogorov-Smirnov test and QQ plot. Between
groups analysis was done using independent ¢-test for
quantitative data and Chi-square test for qualitative
data. All statistical analyses were performed using
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Analysed (n = 24)
* Excluded from analysis (give
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statistical package for social sciences (SPSS 15, SPSS Inc.,
Chicago, USA).

RESULTS

In this study, 59 patients underwent inserting CVC in the
central femoral. Based on PT, PTT, and INR test results,
24 patients were without coagulopathy and 35 patients
had coagulopathy. The mean age of the patients were
55.17 + 9.6 and 58.19 + 2.4 years for coagulopathic and
noncoagulopathic patients, respectively (P = 0.6) No
significant difference was found in terms of gender
distribution between studied groups (P =0.82). Moreover,
the mean levels of PT, PTT, and INR between two groups
of patients were statistically significant (P < 0.001).
Furthermore, there was no significant difference in
catheter lumen size (P = 0.43) and number of attempting
for CVC placement (odds ratio [OR] =2.35, 95% confidence
interval [CI] =0.36-15.3, P = 0.39) for CVC procedure
between two groups. Seven out of 59 patients suffered
from complications (11.9%) that the complications in
coagulopathic patients were oozing (5.7%) and superficial
hematoma (8.6%) while in noncoagulopathic patients were
4.2% for both complications (OR = 0.54, 95% CI = 0.09-
3.07, P = 0.767), which were limited to the catheter entry
point and did not expand after further examinations.
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Furthermore, we did not observe severe hemorrhage
[Table 1].

DISCUSSION

Our study showed that outcomes such as number of
attempting for CVC placement and complications did not
differ between patients with and without coagulopathy;
moreover, we did not observe severe hemorrhage or
life-threatening complications. On the other hand,
catheter lumen size and demographic features in both
groups were similar; therefore, the parameters affect that
the complications were similar in both groups and the
only parameter was different between the groups was
coagulopathic indexes.

Theodoro et al. showed that coagulopathy disorders have
no correlations with the complications in CVC placement.
They found that an adverse outcome occurred in 57
attempts (19.7%), the most common being 31 unsuccessful
placements (11%)."1 However, we found that adverse

Table 1: Demographic and clinical variables in
coagulopathic and noncoagulopathic patients

outcome occurred in 20.3% attempts, with 8.4% unsuccessful
placements, which may due to different methods of CVC
placement. In our study, all the CVC placements were
performed with femoral approaches with the best view of
ultrasound without any limitation while Theodoro et al.
used internal jugular approaches with specific view of
ultrasound. Furthermore, Della Vigna et al. showed that
in patients with cancer who had coagulation disorders,
nontunneled CVC placement with US guidance was
feasible and safe and did not require correction of
coagulation parameters.!”” However, their results were
similar with our results, but they used subclavian and
internal jugular approaches for CVC placement, which
may have significant coagulopathy related complications
such as hemothorax. Therefore, we can conclude that
correction of coagulation parameters is not necessary for
all CVC placement approaches. Moreover, Singh et al.
suggested that ultrasound guidance CVC in liver disease
patients with deranged coagulation is a safe and highly
successful modality. They found that no major vascular or
nonvascular complications were recorded in all patients.
Overall incidence of minor vascular complications was
18.6%, of which 13% had significant ooze, 10.3% had
hematoma formation, and 4.7% had both hematoma and

Variable Group OR (95% ClI) P ooze.l" However, our minor vascular complications were
\(;::Sagulopat':: lower (11.84%), Which may due to differen.t .metho.ds and

Age (yean) 559+ 7.6 582t 104 : 0.65 the professionalism of our emergency medicine resident.
Gender (%)

Male 15 (42.9) 11 (45.8) ) 0.82 On the other hand, Mumtaz et al. showed that the risk of

Female 20 (57.1) 13 (54.2) hemorrhage complications during CVC inserting procedure
PT (s) 20420.7  12.742 i} <0.001 in patients with impaired homeostasis was reported to be
PTT (s) 66.1+25.8  31.845.3 - <0.001 3% while the results of our study showed no hemorrhage
INR 5.03+2.37 1.27+0.12 - <0.001 complications in CVC entry point. In this study, all
INR levels (%) complications were confined to hemorrhages that could

<15 0 24 (100) - <0.001  be controlled by compressing the location.!” In the review

1.5-5 22 (62.9) 0 article done by Frykholm ef al. in 2014 for clinical guidelines,

5.1-9 10 (28.6) 0 CVC demonstrated that coagulation disorders should not be

>9 3 (8.) 0 reversed routinely, for example, by administration of FFP,
gizh?:ne;)lu&?n tranexamic acid, desmopressin, Vitamin K, or platelets, but

20x7 ’ 0 2 (8.3) B} 0.43 pharmacological treatment may be considered in selected

20x12 1(2.9 142 patients. "

20x 14 8 (22.9) 4 (16.7)

20x16 11 (31.4) 6 (25) Our study has confirmed this fact that CVC insertion

16x14 15 (42.9) 10 (41.7) with ultrasound guidance in coagulopathic patient is
Number of safe. The current policy in many medical centers is to
gt\’;%mpﬁ;':egn:g; t %) correct coagulation parameters before invasive procedure

Once 33 (94.3) 21 (87.5) 2.35 (0.36-15.3) 0.39 such as deep vein cannulation.”? Therefore, based on our

Twice 2(57) 3 (12.5) and other studies, we can conclude that we can perform
Complications (%) CVC placement in all patients without attention to the

Oozing 2 (5.7) 1(4.2) 0.54(0.09-3.07) 0.767 coagulopathic parameters.

Superficial 3(8.6) 1(4.2)

hematoma Limitations
e T e s e I rors There are several limitations of ourstudy that may explain
OR = Odds ratio why some of our results differed from those in previous
| 2016 | Journal of Research in Medical Sciences 4
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studies. At first, we did not do interim analysis; because of the
heavy risk serious complications of the study; we recommend
having interim analysis in the middle part of the study in
another prospective study on this field. Furthermore, our
results were not generalizable to pregnant, toxic or overdose
patients. On the other hand, the results of this study may
not be applicable to intensive care units or other hospital
wards where intensivists and surgeons insert the majority of
central catheters. Moreover, due to the high risk of serious
complications in our study, we performed all CVC placements
with specific trained 3™-year emergency medicine resident
under the supervision of specific attending physician;
therefore, the rate of our study complications was low.

CONCLUSIONS

Our results showed that that inserting CVC with ultrasound
guidance under emergency conditions causes no serious and
life-threatening complications in coagulopathic patients.
Nevertheless there is some controversy for correction of
coagulopathy before CVC insertion.
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