
Page 1/13

Effectiveness of Securing Central Venous Catheters
with Topical Tissue Adhesive in Patients
Undergoing Cardiac Surgery: A Randomized
Controlled Pilot Study
Naruemol Prachanpanich 

Mahidol University Faculty of Medicine Ramathibodi Hospital
Sunthiti Morakul  (  sunthiti@hotmail.com )

Mahidol University Faculty of Medicine Ramathibodi Hospital https://orcid.org/0000-0001-8334-2492
Napanont Kiatmongkolkul 

Mahidol University Faculty of Medicine Ramathibodi Hospital

Research article

Keywords: topical tissue adhesive, central venous catheter, cardiac surgery, intensive care unit

Posted Date: June 29th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-36912/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Version of Record: A version of this preprint was published on March 8th, 2021. See the published version
at https://doi.org/10.1186/s12871-021-01282-0.

https://doi.org/10.21203/rs.3.rs-36912/v1
mailto:sunthiti@hotmail.com
https://orcid.org/0000-0001-8334-2492
https://doi.org/10.21203/rs.3.rs-36912/v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12871-021-01282-0


Page 2/13

Abstract
Background: Central venous catheters (CVCs) play an important role during cardiac surgery. Topical
tissue adhesives form a thin �lm of coating that becomes bound to the keratin in the epidermis. The
advantage of this “super glue” lies in its antimicrobacterial activity. This study aimed to evaluate �xation
of CVCs with topical tissue adhesive in patients (prone to bleed) undergoing cardiac surgery, regarding its
ability to reduce the incidence of pericatheter leakage.

Methods: This randomized controlled trial included 150 patients >15 years of age who were (1) scheduled
to undergo elective cardiac surgery, (2) required CVC insertion at the internal jugular vein, and (3) were
scheduled for transfer postoperatively to the cardiac intensive care unit. We randomly assigned patients
to a topical tissue adhesive group (TA) or a standard control group (SC). The primary outcome was a
change of dressing immediately postoperatively due to pericatheter blood oozing. Secondary outcomes
were the number of dressings, total dressings per catheter-day, and composite outcome of catheter failure
within 3 days. Both intention-to-treat and per-protocol analyses were performed. Seven patients violated
the protocol (three TA patients, and four SC patients).

Results: Regarding the primary outcome, the SC group had a signi�cantly higher incidence of dressing
change immediately postoperatively due to pericatheter leakage than the TA group in both the intention-
to-treat analysis (5.33% vs 18.67%, RR 0.25 [95%CI 0.08 to 0.79], P = 0.012) and the per-protocol analysis
(5.56% vs 16.90%, RR 0.289 [95%CI 0.09 to 0.95], P = 0.031). There were no signi�cant differences
between the two groups for the number of dressings, total dressings per catheter-day, or composite
outcome of catheter failure within 3 days. Multiple logistic regression analysis was performed to adjust
baseline characteristics which were different in the per-protocol analysis. The result showed that the risk
ratios of immediate postoperative dressing change in TA patients were 0.25 compared to the SC group
([95%CI 0.07 to 0.87], P = 0.029) in the per-protocol analysis.

Conclusion: Use of a topical tissue adhesive can reduce the incidence of immediate postoperative
pericatheter blood oozing.

Trial registration: TCTR20180608004, retrospectively registered on June 06, 2018.
http://www.clinicaltrials.in.th/index.php?
tp=regtrials&menu=trialsearch&smenu=fulltext&task=search&task2=view1&id=3610

Background
Central venous catheters (CVCs) play a role in critically ill patients, who often require them for central
venous pressure monitoring, pulmonary artery catheterization, transvenous cardiac pacing, and drug
administration, among other techniques. However, CVC insertion is an invasive procedure that may lead
to any one of several complications, such as pneumothorax, hematoma, pericatheter leakage, localized
infection, and catheter-related bloodstream infection (CRBSI). The goal of CVC utilization is to facilitate a
medical treatment without complications.

http://www.clinicaltrials.in.th/index.php?tp=regtrials&menu=trialsearch&smenu=fulltext&task=search&task2=view1&id=3610
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In the anesthetic aspect, the CVC is generally selected for patients at high operative risk, such as those
scheduled to undergo cardiac surgery. These patients tend to have pericatheter leakage because most of
them are at risk of bleeding from antiplatelet/anticoagulant medication exposure, undergoing
cardiopulmonary bypass, and even massive blood loss. Once pericatheter leakage occurs, it increases the
risk of infection—both localized and CRBSI—due to oozing blood acting as a medium that allows
bacterial overgrowth.1

Currently, topical tissue adhesives, or “super glues” [e.g., octyl cyanoacrylate (Dermabond®), and n-butyl
cyanoacrylate (Histoacryl®)] are widely used in the surgical �eld.2,3 There is a long-chain cyanoacrylic
glue that can form a permanent thin �lm coating that binds to the keratin in the epidermis, remaining
intact for 5–10 days, after which it naturally sloughs off with the epithelia.4 The advantages of these
glues are not only that they can tightly close a surgical wound (as an alternative to sutures or staples),
but they also prevent leakage and control bleeding.

Clinical studies have shown that Dermabond maintained a catheter-to-nerve apposition in a patient under
continuous interscalene nerve block5 and decreased pericatheter local anesthetic leakage in a patient
undergoing continuous perineural infusion.6 Dermabond is also an effective barrier to microbial
penetration by gram-positive and gram-negative motile and nonmotile species.7 In contrast, although
Dermabond provides antimicrobacterial activity against gram-positive bacteria, it is ineffective against
fungi and gram-negative bacteria.8–10 Another report described using Histoacryl to secure an epidural
catheter and CVC.11,12

Removing a Dermabond coated catheter is not di�cult, although there have been some reports of
abrasion.4,9 There have also been infrequent reports that topical tissue adhesives were associated with
allergic contact dermatitis.13–15 With these positive and negative reports in mind, we decided to explore
whether �xation of a CVC with Dermabond might decrease the rate of pericatheter leakage.

Methods
This randomized controlled clinical trial adheres to CONSORT guidelines and was performed on 150
patients in Ramathibodi Hospital from May 2018 to March 2019. The study was approved by the
Ramathibodi Ethics Committee (ID 03-61-10, Date of approval: April 25, 2018). Patients who had been
selected were informed by the researchers about the research methods, after which they gave their
consent and the patient consent was written. Informed consent was obtained from all participants in the
trial. The trial was registered at clinicaltrials.in.th (TCTR20180608004, Date of registration: June 06,
2018). The �rst case enrolled to the study was on May 15, 2018. A late registration was without any
changes in the study protocol.

Participants
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Eligible patients included those >15 years of age who were scheduled to undergo elective cardiac surgery,
required CVC insertion at the internal jugular vein in the operating room, and were scheduled for transfer
postoperatively to the cardiac intensive care unit (ICU). Exclusion criteria included refusal to participate,
the presence of signs of infection or sepsis, and/or a history of atopic disease.

Randomization/Intervention/Blinding

Demographic characteristics, including the risk of a bleeding tendency, were collected at enrollment. The
bleeding tendency is de�ned in Table 1.

We randomly assigned patients into two groups via block-of-four randomization sequences using a
computer-generated randomization website (http://www.sealedenvelope.com). Allocation concealment
was done by using sealed envelopes. Blinding was not possible in this study design. The standard control
(SC) group comprised patients who underwent routine CVC insertion by an anesthesiologist or anesthesia
department resident under supervision. The CVC was then �xed by suturing with nylon or silk. The wound
was covered with 1-cm gauze and a transparent dressing with Tegaderm (not Dermabond). In the topical
tissue adhesive (TA) group, the patients underwent routine CVC insertion (same as that for the SC group)
but Dermabond was applied to the catheter at its insertion site before applying the 1-cm gauze and
Tegaderm (as in the SC group). We assigned the responsible anesthesiologist to the protocol.

All patients underwent general anesthesia and standard monitoring, including electrocardiography, pulse
oximetry, noninvasive blood pressure measurements, end-tidal carbon dioxide monitoring, and invasive
monitoring such as arterial blood pressure measurements.

The technique, time period of CVC insertion(s) (before vs. after anesthesia induction), number of CVC per
location, or medications for inducing and maintaining the patient under general anesthesia depended on
the decisions of the clinician who assessed the patient preoperatively and attended him or her during the
maintenance phase of the operation. The CVC insertion technique included an ultrasonography-guided or
landmark technique. After the operation was completed, the clinician who was accountable for the
patient to the end of the operation, evaluated the CVC insertion site to determine if there was any
pericatheter bleeding before transferring the patient to the cardiac ICU. If there was some pericatheter
bleeding, whether to change the dressing was decided by the clinician who had no role in study design or
data analysis. Data were recorded during the operative period and continued, along with monitoring the
postoperative bleeding risk. After admission to the cardiac ICU, the patient’s CVC was assessed and
attended to by the ward nurse and clinicians to evaluate if there was pericatheter bleeding and, if so, how
much, as well as watching for any signs of infection.

The primary outcome of the study was having to change the dressing immediately postoperatively due to
pericatheter leakage. The secondary outcomes were the number of dressings used, total dressings per
catheter-day, and a composite outcome of catheter failure within 3 days, which included failed �uid
infusion via the catheter, hematoma development, and/or infection. A �owchart of the study’s progression
is shown in Figure 1.

http://www.sealedenvelope.com/
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Statistical Analysis

The sample size was calculated based on a recommendation for a pilot randomized trial16. The sample
size of 150 for standardized the extra small effect sizes (£0.1) are recommended for a trial designed with
90% power and two-sided 5% signi�cance. 

Intention-to-treat and per-protocol analyses were performed. The intention-to-treat analysis included all
patients who ful�lled the randomization process. For the per-protocol analysis, we excluded patients who
switched treatment during the trial before achieving the primary outcome (n=7). There were no missing
data.

Descriptive analysis was performed using means, medians, standard deviations, and interquartile ranges
for continuous variables, and number counts with percentages for categorical variables. Categorical
variables were compared using the 𝜒2 test. The normal distribution of each data set was con�rmed using
the Kolmogorov–Smirnov test. The t test was used to compare data with a parametric distribution. If the
data were not normally distributed, the Mann–Whitney U test was employed. Statistical analysis was
carried out using SPSS 20.0 software (IBM SPSS Statistics for Windows, Version 20.0; (IBM Corp.,
Armonk, NY, USA). A signi�cance level of P < 0.05 was used for all statistical analyses. If the results or
baseline characteristics showed a signi�cant difference, a multiple logistic regression was conducted to
determine if it was an independent predictor associated with immediate postoperative dressing change.

Results
Altogether, 150 patients—80 (53%) male, 70 (46%) female—were randomized into two equal groups. As
depicted in Table 2, most of the baseline variables and demographic characteristics showed no
difference between the two groups, except the number of catheters and LPRC transfusions in the per-
protocol analysis. The patients in the TA group had many more double catheters than those in the SC
group (61.11% vs 42.25%, P = 0.024). In contrast, the leukocyte-poor red blood cells (LPRC) transfusion
rate was signi�cantly higher in the SC group than in the TA group by the per-protocol analysis. (55.56% vs
71.83%, P = 0.043)

Regarding the primary outcome of the study, the SC group experienced a signi�cantly higher incidence of
immediately postoperatively dressing changes due to pericatheter leakage than the TA group, in both the
intention-to-treat analysis (5.33% vs 18.67%, RR 0.25, [95%CI 0.08 to 0.79], P = 0.012) and the per-protocol
analysis (5.56% vs 16.90%, RR 0.29, [95%CI 0.09 to 0.95], P = 0.031).

The differences in the number of dressings, the total dressings per catheter-day, and the composite
outcome of catheter failure within 3 days were not statistically signi�cant, as shown in Table 3. Two
patients in the TA group developed a complication during the �rst postoperative day. One experienced
�uid leakage within the soft tissues around the catheter, and the other had a problem with �uid
administration via the catheter.
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Multiple logistic regression analysis (Table 4) was performed to adjust baseline characteristics and
showed that the patients in the TA group, who had topical tissue adhesive applied to the CVC, were at
signi�cantly lower risk of immediate postoperative dressing change due to pericatheter leakage than the
SC group (RR 0.25, [95%CI 0.07 to 0.87], P = 0.029) in the per-protocol analysis.

The number needed to treat (NNT) were calculated. The results were eight patients in the intention-to-treat
analysis and nine in the per-protocol analysis.

Discussion
This study showed that the use of a topical tissue adhesive can reduce the incidence of immediately
postoperatively pericatheter blood oozing even though the TA group patients had many more catheters
than the SC group. This might be described from the property of producing a thin �lm coating at the
insertion site.4 Consistent with this �nding, Gurnaney et al.6 found that Dermabond may be useful for
preventing pericatheter local anesthetic leakage after continuous perineural infusions, which could reduce
exposure of the catheter to the environment.

As already mentioned, a lower incidence of pericatheter leakage should decrease the incidence of both
localized and systemic infections. However, our study did not show a difference in the infection rate,
which might be explained by the time course of this complication. That is, it takes a longer time to
develop an infection than within the 3 postoperative days that we chose for this study. However, this trial
was designed as a pilot study, so the question of whether the number of infections is reduced when using
this technique should be further investigated in a future study.

Other limitations of this study were that our protocol did not control the CVC insertion technique or that of
the suturing method to secure the CVC. We also did not assess the primary outcome using an objective
measurement, but this is less problematic because the study was designed to be a pragmatic study. We
could not assign the same evaluator to assess every operation due to a limitation of health care
personnel and high-risk patients. Hence, the evaluator, who had no bene�t from the study, might have
been the same clinician who inserted the CVC and applied a sterile dressing. As mentioned, there was no
possibility of effective blinding. The third limitation was the frequency of dressing change that was
interrupted by the hospital protocol, which is to care for the CVC with the aim of preventing CRBSI.
However, this protocol applied to both study groups, so that factor might have little in�uence.

Finally, our study did not evaluate patient satisfaction or cost-effectiveness of applying a topical tissue
adhesive to secure the CVC. Furthermore, our study results show bene�t especially in patients undergoing
cardiac surgery who are prone to bleeding. For these reasons, our study results might not be applied
generally, and further study is needed.

Conclusions
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We recommend that a topical tissue adhesive be applied on the CVC in patients who are at risk of
perioperative bleeding, such as those undergoing cardiac surgery or who use an anticoagulant or
antiplatelet medication. The aim is to reduce the incidence of pericatheter leakage immediately
postoperatively, which would lead to changing a sterile dressing without an increased incidence of
complications.

Tables
Table 1 Causes of Bleeding Tendency in Patients in this Study

Cause Definition

 Antiplatelet 

      Acetylsalicylic acid (ASA) Within 7 days before operation

      Clopidogrel Within 5 days before operation

 Anticoagulant

      Warfarin Within 5 days before operation

      Enoxaparin Within 12 hours before operation

      Rivaroxaban, Apixaban, Dabigatran Within 3 days before operation

Thrombocytopenia Platelet count < 140,000/mL

 Coagulopathy

      Prolonger thrombin time (TT) > 14 sec

      Prolonged partial thromboplastin time (PTT) > 35 sec

      Prolonged prothrombin time (PT) > 13.5 sec

      Prolonged PT-international normalized ratio > 1.2

 

Table 2 Baseline Characteristics
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Characteristic Intention-to-treat analysis Per-protocol analysis

TA 
(n=75)

SC 
(n=75)

P TA 
(n=72)

SC 
(n=71)

P

Sex, male, n (%) 42
(56.00)

38
(50.67)

0.513 40
(55.56)

34
(47.89)

0.359

Age (yrs), mean ± SD 63.75 ±
13.75

63.35 ±
14.89

0.860 63.99 ±
13.75

63.54 ±
15.20

0.876

BMI (kg/m2), mean ± SD 24.69 ±
4.63

23.68 ±
4.43

0.173 24.70 ±
4.68

23.67 ±
4.53

0.181

ASA classification, n (%)     0.479     0.676
 III 21

(28.00)
25

(33.33)
  21

(29.17)
23

(32.39)
 

 IV 54
(72.00)

50
(66.67)

  51
(70.83)

48
(67.61)

 

Preoperative bleeding risk, n
(%)

32  
 (42.67)

40
(53.33)

0.191 31
(43.06)

38
(53.52)

0.210

Anesthesia time (min), mean ±
SD

356.27 ±
92.01

383.4 ±
117.22

0.135 355.90 ±
93.70

385.35 ±
119.65

0.110

On CPB, n (%) 58
(77.33)

58
 (77.33)

>
0.999

55
(76.39)

56
(78.87)

0.722

Heparin dose (mg), mean ±
SD

219.47 ±
94.13

220.61 ±
106.27

0.660 218.33 ±
95.42

221.56 ±
106.56

0.570

Protamine dose (mg), mean ±
SD

287.93 ±
132.98

293.53 ±
151.72

0.613 286.25 ±
135.17

294.72 ±
153.47

0.530

No. of catheters, n (%)     0.050     0.024*
 Single catheter 30

(40.00)
42

(56.00)
  28

(38.89)
41

(57.75)
 

 Double catheters 45
(60.00)

33
(44.00)

  44
(61.11)

30
(42.25)

 

Insertion attempts, n (%)     0.827     0.373
 > 2 Attempts 13

(17.33) 
12

(16.00)
  13

(18.06)
9 (12.68)  

 1-2 Attempts 62
(82.67)

63
(84.00)

  59
(81.94)

62
(87.32)

 

Insertion technique, n (%)     0.618     0.453
 Landmark technique 29

(38.67)
32

(42.67)
  27

(37.50)
31

(43.66)
 

 Ultrasonography-guided
technique

46
(61.33)

43
(57.33)

  45
(62.50)

40
(56.34)

 

Intraoperative LPRC
transfusion, n (%)

42
(56.00)

53
(70.67)

0.062 40
(55.56)

51
(71.83)

0.043*

Intraoperative FFP
transfusion, n (%)

51
(68.00)

57
(76.00)

0.275 48
(66.67)

56
(78.87)

0.101

Intraoperative LPPC
transfusion, n (%)

52
(69.33)

58
(77.33)

0.268 49
(68.06)

56
(78.87)

0.143
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Characteristic Intention-to-treat analysis Per-protocol analysis

TA 
(n=75)

SC 
(n=75)

P TA 
(n=72)

SC 
(n=71)

P

Intraoperative cryoprecipitate
transfusion, n (%)

9 (12.00) 15
(20.00)

0.181 8 (11.11) 15
(21.13)

0.103

Intraoperative autologous
blood transfusion, n (%)

55
(73.33)

56
(74.67)

0.852 54
(75.00)

54
(76.06)

0.883

Postoperative bleeding risk, n
(%)

72  (96) 74
(98.67)

0.620 69
(95.83)

70
(98.59)

0.620

ASA, American Society of Anesthesiologists; BMI, body mass index; CPB, cardiopulmonary bypass; FFP,
fresh-frozen plasma; LPPC, leukocyte-poor platelet concentrates; LPRC, leukocyte-poor red blood cells; SC,
standard control; SD, standard deviation; TA, topical tissue adhesive.

*P<0.05.

 

Table 3 Results

Parameter Intention-to-treat analysis Per-protocol analysis
TA 
(75)

SC 
(75)

Relative
risk

(95%CI)
P TA 

(n=72)
SC 

(n=71)
Relative

risk
(95%CI)

P

Dressing changes
immediately
postoperatively, n (%)

4 
(5.33)

14
(18.67)

0.25
(0.08-
0.79)

0.012* 4
(5.56)

12
(16.90)

0.29
(0.09-
0.95)

0.031*

Total dressings
(number), median (IQR)

2 
(1-2)

2 
(1-2)

  0.361 2 
(1-2)

2 
(1-2)

  0.403

Total dressing/catheter-
day, median (IQR)

0.5
(0.3-
0.6)

0.3
(0.3-
0.6)

  0.661 0.5
(0.3-
0.6)

0.3
(0.3-
0.6)

  0.892

Composite outcome of
catheter failure, n (%)

2 
(2.67)

-   0.497 2
(2.78)

-   0.497

 CI, con�dence interval; IQR, interquartile range; SC, standard control; TA, topical tissue adhesive.

*P<0.05

 

Table 4 Multiple Logistic Regression Model for Predicting Immediately Postoperative Dressing
Change (Per-Protocol Analysis)
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Independent variables Relative risk (95%CI) P

Topical adhesive applied †  0.25 (0.07-0.87) 0.029*

Double catheters ‡ 1.12 (0.38-3.30) 0.843

No Intraoperative LPRC transfusion 1.80 (0.60-5.40) 0.295

CI, con�dence interval; LPRC, leukocyte-poor red blood cells; 

† Referenced to standard control group (SC).

‡ Referenced to single catheter.

* P<0.05.

Abbreviations
CRBSI catheter-related bloodstream infection

CVC central venous catheter

ICU intensive care unit

LPRC leukocyte-poor red blood cells

SC standard control (group)

TA topical tissue adhesive (group)
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Figure 1

Flow chart of the study’s progression


