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Background: Because of the high rates of Broviac catheter complications, we started an urgent
quality process to reduce this morbidity. The aim is to assess the efficiency of the main actions
we have taken in enhancing our practice and improving Broviac outcomes.

Methods: We included all neonates and young infants requiring surgical central venous access
using a Broviac tunneled catheter. We compared the catheters’ outcomes before and after the
implementation of a quality program based on a nurse teaching program, patient selection,
and catheter management multidisciplinary protocol. The significance threshold was set at
p<0.05.

Results: We included 94 patients: 51 in the protocol group and 43 in the control group. The
complication rate was reduced from 60.3% to 25.5% with p=0.001. The lifetime of the catheter
was improved from 11.3 £ 4.3 days to 19.1 = 9 days with p=0.007. The catheter infection was
reduced from 65.3% to 46.1% with p<0.001.

Conclusion: This quality improvement project shows the utility of a quality assurance program
based on careful indications and patient selection, a nursing teaching program, and a
multidisciplinary catheter management protocol, in reducing Broviac catheter-related
morbidity.

INTRODUCTION Participants were inpatients of the Pediatric Surgery
department of the Hedi Chaker University Hospital in
Sfax, Tunisia. The new Broviac® catheter protocol was

approved and started in August 2021.

The tunneled Hickman-Broviac® catheter is widely
used for neonates and young infants having difficult
central venous access and requiring prolonged intra-
venous therapy. [1] However, it needs surgical experi-
ence and nursing skills to prevent adverse outcomes.
[2] In our institution, high rates of catheter-related
complications were previously observed. [3] A quality
process was established urgently to reduce catheter-
related morbidity through the implementation of a new
protocol for patient selection and catheter man-

Participants: In this study, we included all patients
who had successful Broviac® catheter surgical inser-
tion in the operating room of the pediatric surgery
department. Those with contraindications (hemostasis
troubles, severe infection, cutaneous infections or
burns, or risk of superior cava vein syndrome) were not

agement. [4]

The aim of this study is to describe the new protocol of
Broviac® catheters and to assess the efficacy of the
main actions we have taken in enhancing our practice
and improving the outcomes.

METHODS

Design and settings: This quality improvement project
was prospectively performed from January 2020 to
June 2021 and from January 2022 to November 2022.

even part of the population study, the same for those
with failure of insertion. We also excluded patients who
died before the removal of the catheter, when the death
was not related to catheter complication.

We included 51 patients in the protocol group (after the
protocol implementation) to be compared with 43
patients in the control group (before the protocol im-
plementation). Seven patients were excluded as they
died before the Broviac® catheter removal. Deaths were
not related to the catheter complication.
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New protocol: Guided by the risk factors for Broviac®
catheter-related morbidity [3], several actions were
taken. First, all neonatal and pediatric healthcare
teams were informed about the outcomes of Broviac
catheters in our institution and particularly in their
departments. A vascular access team was created to
monitor and assure our quality program. A nursing
teaching program was started to improve the skills in
managing Broviac® catheters and to enhance hygiene
measures. A daily written nurse report was used for all
catheters inserted to emphasize traceability. We also
selected patients and indications according to a
multidisciplinary approach. The Broviac® catheter was
inserted only in neonates and/or young infants
requiring intravenous therapy for more than 4 weeks,
whose ages were under six months, and who did not
have the possibility of having peripherally inserted
central catheters (PICCs). PICCs were recommended
mainly for premature neonates. We opted for the in-
ternal jugular or infraclavicular subclavian percuta-
neous central catheters in patients requiring prolonged
intravenous therapy for less than two weeks (like
antibacterial therapy) and for perioperative patients,
instead of Broviac® catheters.

Variables and Data measurement: The variables in-
cluded age, weight, sex, previous comorbidities, the
department in which the patient was admitted, the
circumstances of insertion, and the indications for the
Broviac® catheter insertion. To assess catheter-related
complications, the site was inspected and the nurses’
report was reviewed daily. The main outcomes were the
incidence of complications (infection, bleeding,
mechanical complications like fracture, occlusion,
accidental removal, or vein thrombosis), and the
lifetime of the catheter, defined by the duration be-
tween insertions and removal. Early removal of the
catheter was considered when the catheter was re-
moved within the first ten days after its placement.

Bias: All Broviac® catheters were inserted under the
same conditions (in the operation room with respect to
aseptic conditions under general anesthesia with
Sevoflurane inhalation anesthesia) by the same team
in the internal jugular vein.

Study groups: To assess the efficacy of the main ac-
tions we have taken to enhance our practice and im-
prove the Broviac catheter-related outcomes, we com-
pared the outcomes in the protocol group with a con-
trol group.

Protocol group: included 51 patients who had a Bro-
viac® catheter after the implementation of the quality
process.

Control group: included 43 patients who had a Bro-
viac® catheter before the implementation of the patient
selection and catheter management protocol.

Sample size calculation: The sample size was calcu-
lated to be 86 (43 patients in each group) considering
60.3% the incidence of complications in a previous
study in the same department [3], versus 23.03 % in
the preliminary results from the data of the first 13
patients included in this study. A study sample of 43
patients in each group is required for a 95% confidence
level and a 5% margin of error.

Statistical analysis: Statistical analyses were
achieved using the SPSS 25.0 (SPSS, Chicago, IL, USA)
statistical package. The Shapiro-Wilk test was used to
determine whether the data were normally distributed.
Continuous variables with normal distribution were
presented as means value #*standard deviation.
Otherwise, we used medians.

The comparison between groups was achieved by
Student’s t-test and Chi2 test for continuous variables
and categorical variables, respectively. The Mann-
Whitney U test was used for nonparametric variables.
The significance threshold was set at p<0.05.

RESULTS

In this study, we included 94 patients: 51 in the pro-
tocol group and 43 in the control group. The patient’s
age, weight, and emergency context were reduced
(Table 1). The sex ratio, comorbidities and ASA class
were comparable in both groups. The catheter indica-
tions have changed with lower rates of prolonged IV
therapy including prolonged antibacterial treatments,
and higher rates of parenteral nutrition (Table 1). The
departments requesting the placement of Broviac®
catheters were the same before and after the imple-
mentation of the quality process.

The lifetime of the catheter was improved from 11.3 +
4.3 days to 19.1 £ 9 days with p=0.007 and the inci-
dence of early catheter removal was reduced from 41%
to 7.8% with p<0.001. The complication rate was
reduced from 60.3% to 25.5% with p=0.001. The
catheter infection was reduced from 65.3% to 46.1%
with p<0.001. However, we noted more mechanical
complications in the protocol group (Table 2). No
complication was noted while the removal of the Bro-
viac® catheters.

DISCUSSION

This study shows the role of a quality process based on
a multidisciplinary protocol in enhancing practice and
improving Broviac® catheter-related outcomes. The
implementation of a new protocol allowed lower rates
of complications with longer catheter lifetime.

The clinical implication of this study is that it encour-
ages healthcare providers to have regular feedback on
their practice in order to detect deficiencies and im-
prove their outcomes. [5]
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In our quality process, we tried to select the patients
and limit the indications of Broviac® catheters and we
opted for other alternatives like subclavian percuta-
neous catheters, or peripherally inserted central cath-
eters (PICCs) which could be applied effectively as

central venous access saving [7], with lower rates of
morbidity. [8] However, PICC lines are not always
available in our hospital, and the need for surgical
Broviac® catheters still has expanded indications [9],
even in an emergency context.

traditional central venous devices in neonates allowing

Table 1: Efficacy of the protocol in selecting patients.

Control group Protocol group P value
N=43 N=51
Age (months) 3.16 £2.8 1.7+0.9 0.001
age< 6 months 33 47 0.036
Weight (kg) 4.15+3.2 3.13+0.9 0.007
Weight < 6kg 34 40 0.572
Sex: M/F 26 /17 30/ 21 0.520
Emergency context 20 11 0.009
ASA class (I/1I/1II/1V) 8/19/14/2 11/ 22/ 16/ 2 0.986
Comorbidities:
Prematurity 28 35 0.443
Cardiac diseases 3 4 0.595
Respiratory disease 11 10 0.328
Neurological disease 0.524
Oncology /hematology 0.577
Indications:
Perioperative 10 0.594
Oncology 3 -
Prolonged IV therapy including antibiothera- 22 15 0.028
py
Parenteral nutrition 8 24 0.001
Patient department
Pediatric Surgery 5 6 0.723
Neonatal and pediatric Critical care 30 38 0.723
Medical departments 7 6 0.723
Oncology/hematology 1 0.723
Table 2: Improvement of Broviac catheter-related outcomes
Complications: Control group Protocol group P value
N=43 N=51

Catheters’ lifetime (days) 11.3+4.3 19.1+£9 0.007
Duration 2 10 days 25 (58.1%) 47 (92.1%) <0.001
Early catheter removal 18 (41.8%) 4 (7.8%) <0.001
Complicated catheters 26 (60.4%) 13 (25.5%) 0.001
Type of Complications
Infection 17 (65.3%) 6 (46.1%) <0.001
Bleeding 1 (3.8%) 0 -
Mechanical complication 7 (26.9%) 7 (53.8%) 0.024
Vein thrombosis 1 (3.8%) 0 -
Other 0 0 -
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According to a recent study, the Broviac® catheter
placement using an ultrasound-guided percutaneous
approach in infants <5 kg was safe. [10] It is, however,
a technically challenging procedure and requires spe-
cial organization and technical skills that are not
available in our context. [10] In developed countries,
open venous cutdown in a tertiary children's hospital
is no longer necessary for the insertion of tunneled
central venous catheters.

In developing countries, changing the habits of all the
healthcare teams (physicians, nurses, anesthetists)
needs several teaching strategies to convince them to
be more implicated in our healthcare quality im-
provement approach. [11,12] Even though it was re-
ported that the multimodal learning approach and
particularly simulation-based learning improves the
central line maintenance skills of ICU Nurses, reduces
the risk of complications, and prolongs the catheter’s
life [12, 13], the additional workload generated by our
new protocol discourages nurses from joining our
program. We suggest involving nurses in healthcare
quality programs and hospital accreditation processes.
[14] We also suggest regular simulation-based training
programs for all healthcare providers implicated in
pediatric venous access management. [13-16]
Nevertheless, the clear improvement of the Broviac®
catheter outcomes helped us to convince nurses, to
adhere to our catheter maintenance protocols. In our
institution, Broviac® catheters were requested by sev-
eral different departments. This was the major diffi-
culty to implement and approve our patient selection
protocol and to enhance the catheter maintenance
traceability using daily nurse reports. We have also
created a vascular access team composed of doctors,
anesthesiologists, and nurses to help different de-
partments requesting central venous access by giving
advice and required training for their healthcare teams.
The major role of this venous access team was to
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