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Abstract
Typically, burn wound infections are classified by the organisms present in the wound within the
first several days following injury or later, by routine surveillance cultures. With universal
acceptance of early excision and grafting, classification of burn wound colonization in unexcised
burn wounds is less relevant shifting clinical significance to open burn-related surgical wound
infections (SWI). To better characterize SWIs and their clinical relevance, we identified the
pathogens responsible for SWIs, their impact on rates of regrafting, and the relationship between
SWI and nosocomial infection (NI) pathogens. Epidemiologic and clinical data for 71 adult
patients with ≥20% TBSA burn were collected. Following excision and grafting, if a grafted site
had clinical characteristics of infection, a wound culture swab was obtained and organism
identified. Surveillance cultures were not obtained. SWI pathogen, anatomic location, post-burn
day of occurrence and need for regrafting were compiled. A positive culture obtained from an
isolated anatomic location at any time point after excision and grafting of that location was
considered a distinct infection. Pathogens responsible for NIs (urinary tract infections, pneumonia,
bloodstream and catheter-related bloodstream infections, pseudomembranous colitis and donor site
infections) and their post-burn day were identified. The profiles of SWI pathogens and NI
pathogens were then compared. Of the 71 patients included, 2 withdrew, 6 had no excision or
grafting performed and 1 had incomplete data. Of the 62 remaining, 24 (39%) developed a SWI.
In these 24 patients, 70 distinct infections were identified of which 46% required regrafting.
Candida species (24%), Pseudomonas aeruginosa (22%), Serratia marcescens (11%) and
Staphylococcus aureus (11%) comprised the majority of pathogens. The development of a SWI
with the need for regrafting increased overall length of stay, area of autograft, number of operative
events and was closely associated with the number of NIs. The % TBSA burn and depth of the
burn were the main risk factors for SWI with need for regrafting. The SWI pathogen was
identified as a NI pathogen 56% of the time with no temporal correlation between shared SWI and
NI pathogens. SWIs are commonly found in severely burned patients and are associated with
regrafting. As a result, patients with SWIs are subjected to increased operative events, autograft
placement, and increased length of hospitalization. Additionally, the presence of a SWI may be a
risk factor for development of NIs.
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INTRODUCTION
Early excision and grafting of the burn wound has become standard of care for the
management of a burn injury (1,2). Early excision and grafting reduces surgical blood loss
(3,4), improves mortality (2,5) and reduces length of hospitalization (2,6). Since the
surgically untreated burn wound is present for a shorter period of time following the burn
injury, studies describing the clinical characteristics of burn wounds should differentiate
between the surgically treated and untreated burn wound (7).

For the most part, studies on burn wound infections have focused on the colonization of the
burn wound prior to excision and grafting (7,8) or have not distinguished between
colonization of burn eschar and surgically repaired burn wounds (9–11). These studies have
confirmed the well-established trend that Gram positive organisms first colonize the wounds
and are later replaced with Gram negative organisms (12–14). While this work provides a
well-established portrait of burn wound colonization, it does not provide any information
about the pathogen profile unique to surgically treated wound infections (SWI). Specifically,
these studies have not incorporated the use of more defined terminology (invasive infection
in unexcised burn wounds v. open burn-related surgical wound infections) to distinguish
infection in unexcised burn wounds and SWIs (15,16).

With the acceptance of early excision and grafting, the focus on overall burn wound
infections should shift to the surgical wound. However, no attempt at describing or
characterizing surgical burn wound infections or their clinical characteristics have been
made. Therefore, our primary objective was to classify SWIs in severely burned patients
based on organism and anatomic location. Our secondary objective was to determine the
clinical characteristics associated with these infections and their clinical implications
including association with nosocomial infections and need for regrafting.

METHODS
Patient Selection

This study is a retrospective review of a prospectively collected database. Secondary use of
the Inflammation and Host Response to Injury database, a multi-center study which includes
epidemiologic and clinical data from several burn centers, was performed (17). Burn
patients from our institution were selected from the larger database. Consent for
epidemiologic data retrieval was obtained upon patient arrival to the burn unit. Patients were
enrolled from March 2003 until March 2008. Adult (>18 years old) patients having ≥20%
TBSA burn were included. This study was approved by our hospital’s Institutional Review
Board.

Clinical Characteristics of a Surgical Wound Infection
SWIs were first identified clinically, and the pathogen confirmed with culture swab growth
of moderate or many colonies. Clinically suspicious graft sites were those with purulent
discharge, poor graft take and/or discoloration of the graft and increased surrounding
erythema (15,16). Swab cultures were obtained from the area of greatest discharge or
discoloration at the site. Cultures were then plated in our microbiology lab, growth assessed
by an independent laboratory technician and reported as none, few, moderate or many
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colonies. An SWI was confirmed only after a wound had autograft coverage. Routine,
surveillance biopsies or culture swabs of grafts were not obtained. Antibiograms of isolates
were not collected as part of this database. Wound cultures which grew coagulase-negative
Staphylococcus were not considered pathogens in a SWI. All Candida and Aspergillus
species were grouped as Candida species or Aspergillus species, respectively.

Burn wounds are excised and grafted with autograft as soon as safely possible following the
burn. Wounds are treated with a topical antimicrobial solution (bacitracin/polymixin or
mafenide acetate) as clinically indicated based on the depth of the wound or additional
character changes to the wound. Preferrably, wounds are autografted initially, but when
donor site is limited, temporary allograft coverage may be used. SWIs are treated either with
a change in topical antimicrobial or removal of the graft, preparation of the wound bed and
regrafting if a significant area of the graft is lost. Systemic antibiotics are administered when
systemic signs of infection are present.

The body was divided into five areas in order to determine anatomic location of these
infections (head and neck, anterior torso, posterior torso, upper extremities and lower
extremities). Distinct infections were defined as a positive culture obtained from a clinically
suspicious wound and from an isolated anatomic location at any time point after excision
and grafting of that site. The SWIs requiring regrafting were also identified and their
organisms and anatomic locations determined. The post burn days (PBD) of all SWIs were
recorded. To follow trends in organism class, organisms were also classified based on Gram
staining and whether a fungi/yeast (Candida, Aspergillus and Calcofluor).

Clinical characteristics collected for all patients include demographics (age, Baux score,
sex,), size of burn and time to operating room (OR) (% total body surface area burn (TBSA)
including % 2nd and 3rd degree and PBD of first OR event), co-morbidities (diabetes,
smoking history, BMI) and outcome (survival, length of hospitalization, cm2 autograft,
number of OR events, presence of a nosocomial infection and number of nosocomial
infections). The trend of clinical characteristics for patients with and without a SWI was
compared to determine both risk factors for the development of a SWI and consequences of
SWIs. Also, those who developed a SWI were further segregated based on whether or not a
regrafting procedure was needed, and the trend of clinical characteristics was determined to
identify risk factors for regrafting.

Nosocomial infection data included pneumonia, urinary tract infections, bloodstream and
catheter-related bloodstream infections, pseudomembranous colitis and donor site infections.
Donor site infections were considered nosocomial infections as they are the result of the
manipulation of virgin tissue. Diagnostic criteria for each nosocomial infection followed the
American Burn Association consensus guidelines (18) and Inflammation and Host Response
to Injury criteria (19). For patients with a SWI, the onset of the SWI was correlated with the
onset of a nosocomial infection with the same organism to determine the temporal
relationship between the two infections.

Statistics
Data are reported as mean ± SE. For the comparison of clinical characteristics, differences
between continuous groups were measured using a Mann-Whitney U test and data are
reported as p-value with significance attributed to p<0.05. To measure differences between
dependent groups, the Fischer exact test was used and data are reported as p-value and odds
ratio (OR). Statistics were calculated using InStat3 (GraphPad Software, Inc, LaJolla, CA).
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RESULTS
Patient Profile

There were 71 total patients in the database. Two patients withdrew from the study. One
patient was excluded for incomplete data. Six additional patients did not require excision
and grafting either due to early death or withdrawal of care. Of the remaining 62 patients
who did have at least one excision and grafting procedure performed, 24 (39%) developed a
SWI. The clinical characteristics for these 62 patients included are supplied in Table 1. The
majority of patients had 4 or less SWIs with most (38%;9/24) patients having only 1 SWI
(Figure 1)

Surgical Wound Infection Characteristics
For the 24 patients who developed SWIs, there were 70 distinct infections. The organisms
responsible for these infections and their frequency are listed in Table 2. Candida species
was the most common (24%) organism found in these distinct infections. Pseudomonas
aeruginosa (23%), Serratia marcescens (11%) and Staphylococcus aureus (11%) were the
most common bacteria. Gram negative organisms were the most common class of pathogen
accounting for 49% (34/70) of all infections. Fungi accounted for 36% (25/70) while Gram
positive organisms only accounted for 15% (11/70).

The anatomic location of all SWIs and the organisms present in these infections are
provided in Table 3. The majority of SWIs were found on the lower extremities (46%). The
remainder of SWIs were evenly distributed along the head and neck, anterior torso, posterior
torso and upper extremities. There does not appear to be any obvious trend in the location of
these SWI pathogens although more Gram positive organisms were found on the head and
neck and upper extremities while more Gram negatives were found on the lower extremities.
There was no association between fungal/yeast infections and anatomic site.

Eighteen of the SWIs contained two organisms. Of the 36 organisms in these infections,
Pseudomonas aeruginosa (25%; 9/36), Candida species (22%; 8/36) and Aspergillus (14%;
5/36) were most commonly identified. No specific anatomic location was associated with
multiple organism SWIs.

No SWIs occurred within the first 10 PBDs. The PBD on which SWIs occurred ranged from
PBD# 11–174. Figure 2 shows the frequency of SWIs in relation to the PBD at which they
occurred demonstrating the significant time post burn at which these infections occur.

Clinical Characteristics of Patients Developing Surgical Wound Infections
The clinical characteristics associated with the development of a SWI were determined by
comparing these characteristics between patients who did and did not develop an SWI
(Table 4). Demographic characteristics including age, Baux score, sex and co-morbidities
including diabetes, smoking history and BMI were not related to the development of a SWI.
The total burn size including the percentage of 2nd and 3rd degree burn did not differ
between those who did and did not develop a SWI. In terms of outcome, survival was not
impacted by development of a SWI. However, patients with a SWI had higher total area of
autograft (4437 v. 6369 cm2;p=0.03), almost three times longer lengths of hospitalization
(31.68 v. 91.38 days;p <0.0001) and increased number of operative events (4.16 v. 11.96;p
<0.001).

Patients who developed a SWI were more likely to develop at least one nosocomial infection
(63% without a SWI v. 88% with a SWI;p=0.04). The number of nosocomial infections was
also significantly greater in those developing a SWI (1.55 v. 4.38 infections;p=0.012). Not
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only are the presence and number of nosocmial infections greater in SWI patients, but the
pathogen which caused both the nosocomial infection and SWI is the same organism in 56%
(22/39) of cases. The temporal relationship of the identification of the pathogenic organism
does not follow a consistent pattern when the nosocomial infection and SWI shared the same
pathogen. The nosocomial infection organism preceded the SWI 59% (13/22) of the time.
The SWI organism preceded the nosocomial infection 46% (10/22) of the time. This total
amounts to greater than 100% as 4/22 organisms were present in a noscomial infection both
before and after the development of the SWI. In only 14% (3/22) of the cases was the
nosocomial infection and SWI organism identical on the same post burn day.

Surgical Wound Infections and Regrafting
Only 18% (11/62) of patients overall required regrafting due to a SWI. Of the 24 patients
with a SWI, 46% (11/24) required regrafting. The percentage of distinct infections requiring
regrafting based on pathogen is listed in Table 5. Regrafting occurred in 45% (5/11) of
infections with Gram positive organisms, 35% (12/34) with Gram negative organisms and
56% (14/25) with fungi/yeast. The anatomic location of the SWI did influence need for
regrafting as SWIs in the posterior torso (67%) and lower extremities (63%) had high rates
of regrafting (Table 6).

To determine the risk factors for and the clinical consequences of regrafting due to a SWI,
the same clinical characteristics used to distinguish patients with and without SWIs were
used to evaluate SWI patients based on need for regrafting (Table 7). Patients who develop a
SWI and need regrafting had their primary grafting procedure at much later time points
following the burn injury in comparison to those without a SWI and those with a SWI not
requiring regrafting (Figure 3). Age, sex, time to 1st OR and comorbidities had no impact on
regrafting. However, the Baux score (77 no regrafting v. 97 regrafting;p=0.003), % TBSA
burn (30.20 v. 53.56;p=0.0003) and % 3rd degree burn (23.23 v. 44.18;p=0.0011) were all
significantly increased in patients requiring regrafting. In terms of outcome, survival was not
impacted by the need for regrafting. Length of stay (54.31 v. 135.18 days;p<0.0001), area of
autograft (4380 v. 8720 cm2;p=0.003) and number of OR events (7.54 v. 17.18;p=0.0009)
were significantly increased in those requiring regrafting. The percentage of patients
developing a nosocomial infection did not differ, but there was a significant increase in the
number of nosocomial infections in the regrafting group (2.62 v. 6.46;p=0.04).

The subset analysis of SWI patients based on regrafting point toward the need for regrafting
as having the most significant impact on outcome (Figure 4). For example, patients without
a SWI required 4437 cm2 of autograft, those with a SWI but not needing regrafting required
a similar amount (4380 cm2) while those with a SWI and requiring regrafting used 8720
cm2. A similar trend holds true for length of stay and number of OR events. Therefore, the
poorer outcome characteristics between those with a SWI in comparison to those without a
SWI do not necessarily lie in the development of a SWI but rather the development of a SWI
that later requires regrafting.

DISCUSSION
In our study, SWIs were found in 39% of patients with ≥ 20% TBSA burn. The organisms
causing these SWIs were primarily Candida species, Pseudomonas aeruginosa, Serratia
marcescens and Staphylococcus aureus (Table 2). SWIs occurred throughout the entire body
with highest rates in the lower extremities (46% of all infections). Specific organism or class
of organism were not identified in one particular anatomic location, but a trend toward more
Gram negative organisms in the lower extremites was found (Table 3).
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Analysis of the outcomes of patients without SWI, with SWI without regrafting and with
SWI requiring regrafting (Table 4, G and Figure 4) clearly indicate that it is the need for
regrafting rather than SWI alone that increases length of stay, area of autograft and number
of OR events. The increased length of stay and number of OR events in these patients are
associated with the need for regrafting. Also, the increased area of autograft is most likely
due to a combination of increased % TBSA and % 3rd degree burn requiring primary
grafting and SWI sites requiring regrafting. The retrospective nature of this study does not
allow for the determination of how much burn size or regrafting contribute to overall
autograft size in those with SWI requiring regrafting. However, the relationship between the
increased % TBSA burn, increased area of autograft and also, the delayed time point at
which primary grafting (Figure 3) occur in these patients may reveal a relationship between
quality of donor sites and SWI with regrafting. In patients with greater % TBSA burn, there
is less available donor site. As a result, primary grafting occurs later (Figure 3), and there is
re-use of previous donor sites. As many of the SWIs occur late in the patient’s
hospitalization (Figure 2), it may be these re-used donor sites that predispose to SWI with
regrafting. Further investigation into the cellularity and composition of re-used donor site
may reveal a tissue that is not the ideal wound coverage.

SWIs and the need for regrafting has a significant effect on outcome with increased length
of hospitalization, number of OR events and number of nosocomial infections. As a result,
techniques to prevent a SWI will considerably benefit patient care. What, then, are the
surgical and wound management techniques that prevent SWIs and also the need for
regrafting? As this is a single center study with uniform wound care and surgical techniques,
it is impossible to compare wound management styles. Most likely, available donor sites and
post operative dressings dictate the development of a SWI. It is our practice to dress donor
sites with Glucan II (Brennen Medical, St. Paul, Minnesota). A variety of donor site
dressings are available with no consensus on which dressing may provide the best tissue for
grafting (20–25). In addition, the choice and site of homograft, if needed, in preparation for
autograft placement may play a role in SWI and regrafting susceptibility. Both donor site
dressings and homograft placement for large wounds and their relationship to SWIs should
be evaluated prospectively in order to determine the best method of reducing overall SWIs.

This study does not identify clinical characteristics that predict the development of a SWI.
As shown in Table 4, age, Baux score, sex, size of burn, days to first operative event,
presence of diabetes, smoking and BMI, all factors present before any surgical management
of the wound, did not differ between those who did and did not develop a SWI. However,
this study does reveal an interesting relationship between nosocomial infections and SWIs.
Patients who developed a SWI were more likely to acquire one or multiple nosocomial
infections. Whether the nosocomial infection is a risk factor for a SWI or vice versa, the
high concentration of the infectious organism in either type of infection may predispose to
developing further infectious sequelae.

Other studies on burn wound infections have not investigated the relationship between
organism in the wound and either invasive infection or nosocomial infection (8,11–14).
Given the high frequency of reinfection with SWI organisms at other anatomic locations, at
later times and in nosocomial infections, identifying patient specific organisms may allow
for better anticipation and directed antimicrobial therapy. In addition, the number of
nosocomial infections were increased with both the development of a SWI and development
of a SWI requiring regrafting. This may be related to an increased opportunity for infection
given the increased length of stay, a worsened critical illness and subsequent increased
susceptibility to nosocomial infections or more invasive wound infection leading to
regrafting. Close review of prior nosocomial infection and SWI pathogens may allow for
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more appropriate and beneficial surgical prophylaxis. This would have to be studied in a
prospective, randomized fashion before being implemented.

This analysis specifically focuses on wound infections in surgically treated wounds. By
focusing on SWIs, the significant clinical consequences and morbidity associated with these
infections becomes apparent. Given the limited clinical relevance, surveillance cultures may
be an expensive endeavor with little patient benefit.

Fungal/yeast infections are commonly found in SWIs. Candida species, Aspergillus species
and Calcofluor accounted for 35% of all SWIs. Other studies on burn wound colonization
(14,26,27) have shown an increase in fungal/Candida rates in burn units in recent years.
Interestingly, these are not benign infections as about 60% of all SWIs due to fungi/yeast
required regrafting, and other studies have shown that Candida colonization and candidemia
are associated with high mortality rates in burn patients (28–30).

This study was limited in several aspects. The sample size was small preventing further and
more robust conclusions to be drawn from our results. A larger sample size may also make
the correlation between nosocomial infection and SWI pathogen stronger. Also, we did not
collect data on antibiograms of the isolates. This data would have helped to identify trends
for specific organisms like methicillin-resistant Staphylococcus aureus or vancomycin-
resistant Enterococcus which would be important for the treatment of nosocomial infections.
Wound biopsies were not obtained and histologic invasion of the wound was not
documented. However, the main clinical correlate was the need for regrafting which may be
completely independent of the histologic invasion of the organism.

A larger, prospective study in which the relationship between SWIs, nosocomial infection
development, the need for regrafting and repeat donor site use may help to better uncover
the major factors contributing to SWI and their associated poor outcomes. In fact, small
trends like increased regrafting and SWI rates along the posterior torso and lower
extremities may reveal how management of these grafts should be different than other
locations. In addition, further study on the depth of excision and adequacy of blood supply
may show how wound preparation may influence graft outcome.

This study describes the characteristics and clinical correlates of SWIs. We examined the
basic characteristics of open-burn related surgical wound infections and their association
with clinical variables, nosocomial infections and need for regrafting. We find that SWIs are
common and often lead to regrafting. In particular, the need for regrafting is associated with
increased length of stay, area of autograft and number of operative events with the main risk
factor for regrafting being the size and depth of the burn wound.
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Figure 1.
Number of SWIs for patients who developed a SWI.
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Figure 2.
Post burn day for Surgical Wound Infections.
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Figure 3.
For each patient, the percentage of all primary grafting procedures are reported during the
week post-burn in which they occurred. Patients are divided to three groups based on
presence of a SWI and need for regrafting.
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Figure 4.
Flowchart demonstrating that the difference in autograft placement, length of stay and
number of OR events for patients with and without SWIs rests in the significant increases in
these characteristics for patients with an SWI requiring regrafting.
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Table 1
Clinical Characteristics of All Patients

Clinical Characteristics of All Patients. Data are listed as mean ± standard error if applicable and then either
the absolute number of patients or range of values in parenthesis.

Parameter (n=62 patients) Mean ± SE (Range)

Demographics

Age 44.82 ± 2.1 (18–76)

Baux Score 83.07 ± 2.6 (38–132)

Sex (male) 65% (40)

Burn Size and Time to 1st OR

% TBSA Burn 38.24 ± 2.0 (20–87)

    % 2nd Degree 6.70 ± 1.0 (0–33)

    % 3rd Degree 31.61 ± 2.0 (6–75)

Days to 1st OR 6.87 ± 0.6 (2–28)

Comorbidities

Diabetes (yes) 11% (7)

Smoker (yes) 42% (26)

BMI 26.00 ± 0.7 (16–47)

Outcome

Survival (yes) 84% (52)

Length of Stay (days) 54.79 ± 6.2 (9–230)

Area of autograft (cm2) 5184 ± 366 (600–15000)

Number of OR Events 7.1 ± 0.8 (1–30)

Development of a
Nosocomial Infection (yes)

74% (45)

Number of Nosocomial
Infections

2.7 ± 0.4 (0–18)
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Table 2
% of each organism found in a distinct surgical wound infection

% of each organism found in a distinct surgical wound infection. 70 total SWIs were identified from
suspicious wounds and growing >105 organisms.

Organism % of all distinct infections
(n=70 distinct infections)

Candida species 24% (17)

Pseudomonas aeruginosa 23% (16)

Serratia marcescens 11% (8)

Staphylococcus aureus 11% (8)

Aspergillus species 10% (7)

Acinetobacter baumannii 7% (5)

Proteus mirabilis 4% (3)

Enterococcus faecalis 3% (2)

Escherichia coli 1% (1)

Calcofluor 1% (1)

Enterobacter species 1% (1)

Stenotrophomonas maltophilia 1% (1)
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Table 3
Specific Organisms and Class of Organisms Associated with Anatomic Location

Specific Organisms and Class of Organisms Associated with Anatomic Location. The organisms and
respective class are listed in descending order based on frequency.

Anatomic Location Organism
(n=70 distinct infections)

Class of Organism

Head and Neck 13% (9) Candida (4)
Staph (4)
Pseudomonas (1)

Gram + (4)
Fungus/Yeast (4)
Gram − (1)

Anterior Torso 11% (8) Candida (2)
Serratia (2)
Aspergillus (1)
E. coli (1)
Staph (1)
Pseudomonas (1)

Gram − (4)
Fungus/Yeast (3)
Gram + (1)

Posterior Torso 13% (9) Pseudomonas (5)
Aspergillus (2)
Proteus (1)
Candida (1)

Gram − (6)
Fungus/Yeast (3)
Gram + (0)

Upper Extremity 17% (12) Serratia (3)
Staph (2)
Enterococcus (2)
Candida (2)
Enterobacter (1)
Aspergillus (1)
Acinetobacter (1)

Gram − (5)
Gram + (4)
Fungus/Yeast (3)

Lower Extremity 46% (32) Pseudomonas (9)
Candida (7)
Acinetobacter (4)
Aspergillus (4)
Serratia (3)
Proteus (2)
Staph (1)
Stenotrophomonas (1)
Calcofluor (1)

Gram− (19)
Fungus/Yeast (12)
Gram + (1)
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Table 4
Clinical Characteristics Associated with the Development of a Surgical Wound Infection

Clinical Characteristics Associated with the Development of a Surgical Wound Infection. Data are reported as
mean ± SE. For continuous groups, Mann-Whitney U test results are reported as p-values. For dependent
groups, Fischer Exact test results are reported as p-value and odds ratio (OR). Characteristics with p-value ≤
0.05 are in italics

Parameter
(n=62 total patients)

Without SWI (38) With SWI (24) Fischer Exact or
Mann-Whitney U

Demographics

Age 44.50 ± 2.67 45.33 ± 3.40 0.88

Baux Score 81.11 ± 3.40 86.17 ± 4.06 0.25

Sex (male) 66% (25) 63% (15) 0.79 (0.398–3.345)

Burn Size and Time to OR

% TBSA Burn 36.61 ± 2.39 40.83 ± 3.61 0.36

    % 2nd Degree 5.85 ± 1.22 8.05 ± 1.83 0.30

    % 3rd Degree 30.84 ± 2.59 32.83 ± 3.14 0.61

Days to 1st OR 6.90 ± 0.78 6.83 ± 1.09 0.81

Comorbidities

Diabetes (yes) 5% (2) 21% (5) 0.10 (0.037–1.193)

Smoker (yes) 45% (17) 38% (9) 0.61

BMI 25.37 ± 0.95 27.01 ± 0.93 0.22

Outcome

Survival (yes) 82% (31) 88% (21) 0.73 (0.366–6.819)

Length of Stay (days) 31.68 ± 3.49 91.38 ± 11.70 <0.0001

Area of autograft (cm2) 4437 ± 365 6369 ± 693 0.03

Number of OR Events 4.16 ± 0.53 11.96 ± 1.51 <0.0001

Development of a
Nosocomial Infection
(yes)

63% (24) 88% (21) 0.04

Number of Nosocomial
Infections

1.55 ± 0.24 4.38 ± 0.96 0.012
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Table 5
% of infections requiring regrafting based on organism

Percentage of infections requiring regrafting based on organism. Organisms causing SWIs and also requiring
regrafting are displayed in 3 groups (Gram +, Gram − and Fungi).

Organism
(n=70 distinct infections)

% of distinct infections
requiring regrafting

Gram positive

  Staphylococcus aureus 38% (3/8)

  Enterococcus faecalis 100% (2/2)

  Enterobacter species 0% (0/1)

Gram negative

  Pseudomonas aeruginosa 44% (7/16)

  Serratia marcescens 38% (3/8)

  Acinetobacter baumannii 0% (0/5)

  Proteus mirabilis 66% (2/3)

  Escherichia coli 0% (0/1)

  Stenotrophomonas maltophilia 0% (0/1)

Fungi/Yeast

  Candida species 41% (7/17)

  Aspergillus species 86% (6/7)

  Calcofluor 100% (1/1)

J Burn Care Res. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Posluszny et al. Page 19

Table 6
% of Regrafting Based on Anatomic Location

Percentage of Regrafting Based on Anatomic Location. Percentage of wounds with a SWI that required
regrafting sorted based on anatomic location.

Anatomic Location % Requiring Regrafting

Head and Neck 22% (2/9)

Anterior Torso 25% (2/8)

Posterior Torso 67% (6/9)

Upper Extremity 8% (1/12)

Lower Extremity 63% (20/32)
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Table 7
Clinical Characteristics Associated with Regrafting Following a Surgical Wound
Infection

Clinical Characteristics of Patients with a SWI Based on Need for Regrafting. Data are reported as mean ± SE.
For continuous groups, Mann-Whitney U test results are reported as p-values. For dependent groups, Fischer
Exact test results are reported as pvalue and odds ratio (OR). Characteristics with p-value ≤ 0.05 are in italics

Parameter No Regrafting (13) Regrafting (11) Fischer Exact or
Mann-Whitney U

Demographics

Age 46.77 ± 5.01 43.64 ± 4.66 0.61

Baux Score 77.0 ± 5.11 97.00 ± 4.91 0.03

Sex (male) 64% (23) 65% (17) 1.0 (0.33–2.69)

Burn Size and Time to OR

% TBSA Burn 30.20 ± 2.6 53.36 ± 5.1 0.0003

    % 2nd Degree 7.07 ± 1.7 9.21 ± 3.5 0.84

    % 3rd Degree 23.23 ± 2.7 44.18 ± 4.0 0.0011

Days to 1st OR 7.39 ± 1.91 6.18 ± 0.81 0.56

Comorbidities

Diabetes (yes) 23% (3) 18% (2) 1.0 (0.099–5.49)

Smoker (yes) 46% (6) 27% (3) 0.42 (0.079–2.44)

BMI 27.92 ± 1.3 25.92 ± 1.3 0.15

Outcome

Survival (yes) 85% (11) 91% (10) 1.0 (0.27–7.53)

Length of Stay (days) 54.31 ± 10.23 135.18 ± 13.57 <0.0001

Area of autograft (cm2) 4380 ± 358 8720 ± 1100 0.0031

Number of OR Events 7.54 ± 1.49 17.18 ± 1.80 0.0009

Development of a
Nosocomial Infection
(yes)

77% (23) 100% (11) 0.22 (0.352–166.78)

Number of Nosocomial
Infections

2.62 ± 0.84 6.46 ± 1.68 0.04
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