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ABSTRACT

We present a case of autologous skin grafts over the periclavicular area in a 5-year-old male to increase the sites for placement of
central venous lines. The patient incurred 90% total body burns to his entire body from a house fire, sparing only the groin and back. After
the patient was stabilized, we took the opportunity to place the initial autologous skin graft over the left clavicle. Once the grafts healed,
a central venous line was inserted into the left subclavian vein. We recommend the practice of early placement of skin grafts over central
venous line sites to allow for safer use of indwelling catheters in patients with large total body surface area burns.
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INTRODUCTION

Patients with large body surface area burns present multiple
clinical management issues. One major problem is the need to have
indwelling catheters for venous and arterial access. Venous catheters
are necessary for infusions of fluids and medications, while arterial
catheters are required for close blood pressure monitoring, frequent
blood sampling for arterial blood gases, and can be used to obtain
blood chemistry and hematologic studies when all ports of a venous
catheter are being used for infusions. In many patients, the burns
are so extensive that there are no peripheral sites suitable for access,
necessitating the placement of central lines. Placing these central
venous catheters through burned skin is problematic; the patients
are already immunocompromised, resulting in an increase risk
for Catheter Related Blood Stream Infection (CRBSI) [1]. Placing
catheters through intact skin decreases this risk [2]. We present the
case of using targeted autologous skin grafts over the clavicles as a
way to increase potential central venous line sites.

CASE PRESENTATION

A 5-year-old male was burned over 90% of his body, which
occurred during a house fire. The patient and his sister were rescued
from the fire and brought to the regional burn center for emergency
treatment. The patient was burned all over his body, sparing only his
back and groin (Figure 1). During his initial resuscitation, femoral
central venous line and arterial lines were placed for monitoring and
infusions with the patient under sedation. The patient was gravely
ill from the large burn, requiring escarotomies on multiple sites and
he developed acute renal failure that required Continuous Renal
Replacement Therapy (CRRT) despite adequate fluid resuscitation. To
facilitate CRRT, a 12 French acute hemodialysis catheter was placed
in the left femoral vein, while the existing central line remained in the
right femoral vein. No other sites were available for cannulation. This
arrangement left the patient with both the artery and vein cannulated
in the same groin, which was not ideal. The typical practice at our
regional burn center is to switch venous catheter sites every 7-10 days
to minimize the risk for Catheter Related Blood Stream Infection
(CRBSI). When the central venous catheter’s function started to fail
and with no other sites available for catheter placement, a discussion
ensued over what course of action to follow. It was decided to prepare
the skin near the left clavicle as a site for an initial skin graft, so a
central line could be placed in the subclavian vein. One week after
excision and debridement, a meshed partial thickness skin graft was
taken from the right groin and placed over the left periclavicular
area (Figure 2). The graft was trapezoidal in shape, approximately 7
centimetres long at the base and 4 centimetres wide at its maximum.
One week later approximately 60% of the graft had healed with the
remainder being absorbed >. Despite the approximate 40% of graft
loss, the healed skin graft area was large enough for central line
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Figure 1

Figure 2

placement. Using the seldinger technique, a 5 French double lumen
central venous catheter was placed into the left subclavian vein and
its position was confirmed by radiography. The patient received
sedation for the central line placement. The catheter was used
without problems or infection. The process was replicated over the
right clavicle and we were able to successfully place a central line into
the right subclavian vein through intact, autografted skin. Of note,
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the Doppler ultrasound monitoring of the venous system, revealed
a non-occlusive thrombus in the right femoral vein, which resolved
once the catheter was removed.

DISCUSSION

All patients, but children in particular, are at high risk of
multisystem organ failure after large 2°¢ and 3™ degree burns. Central
venous catheters are of vital importance in patients with large body
surface area burns in order to provide intense supportive carethatis
needed to sustain vital organ function—These catheters allow for
medication infusion, monitoring of venous pressure, and as in this
case, for CRRT. However, use of central venous catheters place
patients at risk for CRBSI, a costly [3-6] complication that can lead
to increase in length of hospitalization [3-5] and thrombosis [7].
Patients with large body surface area burns are at increased risk from
all infections, notably pneumonia, urinary tract infections and CRBSI
[1-8]. The increased rate of CRBSI is due to two proposed mechanisms;
hematologic seeding of catheters during burn debridements and
placement of catheters through or near burns [9]. Due to this high rate
of CRBSI many centers, including our burn center, prefer to routinely
change central lines. This practice is supported by some studies that
suggest changing catheters every 7-10 days decreases infection rate
[10,11]. Re-wiring of central catheters is performed by some centers
to avoid using additional central venous sites. However, in pediatric
burn patients there is an increased rate of CRBSI as compared to
selecting a new site [12]. Thus, it is our preferred method to place new
catheters at different sites.

Many patients with large body surface area burns have very few
sites for placement of central venous catheters. Due to the loss of
skin barriers, there is an increased risk of infection during placement
and it is difficult to secure the new line to non-intact skin. Further,
studies show that placement of catheters within 5 cm of intact skin
had a decreased infection rate [13,14]. For these reasons we prefer
to place catheters through intact skin. However, we did not have the
luxury of placing our catheters through intact skin in this patient due
to the extensive nature of the injury, causing us to struggle to find
sites to rotate the catheters. After discussions with the surgical team;
it was decided to attempt skin grafting over the site of insertion of
the subclavian vein. From a surgical perspective, due to the limited
amount of non-burned skin, sites with essential function, such
as the hands and face, would take priority over the grafting of the
periclavicular are. However, given sufficient graft tissue, the team
agreed to place a small meshed autologous skin graft over the clavicle
due to severity of the multisystem organ failure and need for adequate
central venous access.

Allograft is cadaver skin that is frequently used in burn patients.
The allograft serves to create a barrier that will act like skin, reducing
heat and fluid loss as well as reducing the likelihood of infection
when autograft is not available or the burn is not ready for autograft
placement. Allograft serves as a substitute for the autograft. The use of
allograft for the periclavicular site was discussed in this patient given
donor sites were limited. However, the body recognizes the allograft
as foreign tissue and over the course of 1-3 weeks the allograft will
be rejected [15]. There was concern that this rejection would make
allograft a less ideal medium to graft for our central line site and for
this reason, it was decided to not place allograft over the periclavicular
site.
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CONCLUSION

We present the case of a severely burned child with acute renal
failure, in who, due to limited venous insertions sites, had early skin
grafting over the clavicle. Although there was some graft loss, there
was enough healed skin to provide an intact barrier for central line
placement. In cases where there are limited sites for vascular access,
early skin grafting should be considered to provide alterative sites.

Consent was obtained from the parent of the child in this case
report.
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