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Introduction and outline
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Chapter 1

Burns are an important health problem. Worldwide it is estimated that each year 195.000
people die as a result of burns

[1]

and almost 11 million people require burn-related medical

attention . Medical attention in the acute phase of a burn can vary between a single visit to
[2]

a general practitioner (GP) and a lengthy admission to a specialised burn centre. Especially
people admitted to a burn centre may require additional medical attention after discharge
since those people are on average more severely burned. Medical attention after discharge
could involve outpatient wound management, scar treatment and psychosocial aftercare.
Whereas outpatient wound management stops after wound closure, scar treatment and
psychosocial aftercare could be a lifelong endeavour. Treatment options vary and depend
on the severity of both physical and emotional scarring. For instance, scar treatment could
involve pressure garments, splinting, silicones, laser therapy, massage, corticosteroids, and
reconstructive surgery [3-9], whereas psychosocial aftercare varies from a conversation with an
aftercare nurse to participation in burn camps [10] and individual therapy. All these treatments
are incorporated in the multidisciplinary approach of specialised burn care in order to strive
for the best possible outcome for a burn survivor.
It is of interest to study the long-term outcome of a facial burn injury. Not only because the
face is important for cosmetic reasons, it also represents our identity, is our most expressive
means of communication and harbours basic abilities such as hearing, smelling, seeing and
breathing

. All these facial features can be affected by a burn injury or its sequelae. For

[11,12]

instance, facial scarring can cause an ectropion or a microstoma, preventing the closing of
the eyes or the opening of the mouth, respectively. Both functional and aesthetical problems
could cause an additional problem with social interaction as an attractive appearance is,
from a societal perspective, regarded as important. A recent study showed that normal facial
appearance was rated as very important in order to be a functioning member of American
society [13]. This was in line with another study in which adult volunteers (n = 210) evaluated
photographs of people with facial deformities and digitally altered photographs of the same
people without their facial deformity. Results of that study showed that people with facial
deformities were evaluated significantly less honest, less employable, less trustworthy, less
optimistic, less effective, less capable, less intelligent, less popular and less attractive compared
to the same people without facial deformities [14]. Both studies illustrate that living with a facial
disfigurement in a society that highly values appearance can have significant impact, and this
may additionally affect someone’s psychosocial well-being.
A burn survivor’s psychosocial well-being is likely to be subject to change rather than to
remain in a steady state. A grounded theory based model developed in cancer patients
with facial disfigurements [15] describes three different stages that might be helpful to frame
and understand the burn survivors psychosocial transition. In addition, the burn survivors
psychosocial well-being is strikingly illustrated by the story of Katie Piper [16]. She described
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her experiences of severe facial burns, from the moment she was attacked with acid to the
aftermath of the burn injury, that can be matched to the different stages in the model.
The first stage is called ‘becoming disfigured’ and covers the event, in this case the burn injury,
and the time spent in the protected area of a hospital. Especially the painful and distressing
experience of a burn injury might have significant impact on a burn survivor psychosocial
well-being.
From the top of my head all the way down to my feet, every inch of me was in
agony. And my face… I could feel it burning, burning so hot I thought it was going
to burst into flames. I lurched away a few metres, oblivious to everything around
me, doubled over in pain. With every second, the agony clawed its way deeper and
deeper into my skin. I heard a horrible screaming sound, like an animal being
slaughtered. What was making that noise? Then I realised it was coming from me.
(Katie Piper, after being attacked with acid in: Beautiful, p. 74 [16])
During the time spent in the hospital, the burn survivor is surrounded by other burn survivors,
possibly with similar disfigurements, and medical staff that are used to the appearance of
facial burns. Obviously this period could be very distressing, however the burn survivor finds
oneself in a controlled environment where it is safe to get used to one’s new appearance.
It was worse than I ever could have imagined. My face was red raw. I was a piece of
rotting meat. I had known my eyelids were missing and that my head was shaved, but
where was my tanned skin? Where was my neat nose? Why did my lips look like they’d
been pulled inside-out? And my eyes, oh my eyes! The left was milky and blind and the
other was empty, like it belonged to a corpse. My old face was gone: there was not the
smallest sign of it in the reflection that stared back at me. This was my new face […]. This
was me.
(Katie Piper, seeing the reflection of her face in a mirror for the first time after an acid
attack in: Beautiful, p.107-8 [16])
The second stage is called ’being a disfigured person’ and starts after discharge when the
burn survivor leaves the protected area of a hospital and returns to everyday life. In this
‘new’ life with a facial disfigurement the burn survivor is exposed to reactions of others, both
relatives and strangers, when they notice the disfigurement. These reactions could include
silencing, staring, avoiding or even name-calling, but all cause the burn survivor to remember
one’s facial disfigurement.
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As soon as I got into his car, I could tell it was awkward. He didn’t screw his face up
or gasp, but his feelings were as plain as day. It was there in his uncomfortable ‘Hello’,
in his subdued demeanour, in the look in his eyes. I wanted to burst into tears.
(Katie Piper, picked up for a second date in: Beautiful, p. 296 [16])
In order to reduce these events, a burn survivor could develop avoidance behaviour as a
coping strategy. Although this strategy could reduce painful situations in the short term, it
does not allow the burn survivor to progress to the next stage, that is ‘becoming a person
with a disfigurement’. According to the model, the transition into this stage occurs through
breaking the silence, either by others or by the patient [15]. This stage is characterised by
the burn survivor’s acceptation of the facial disfigurement, however, this final stage is an
unstable stage. For instance, insecure burn survivors or those that highly valued appearance
before the burn injury might be vulnerable to regression to the second stage as a result of an
unsuspected remark by others or the recollection of their life before the burn injury.
I wasn’t naïve enough to think it would be plain sailing from here on in. I would be back
in hospital for more treatment, more operations, more consultations, more complications,
but that was okay. And I would still have bad days, when I wasn’t happy with how I
looked – but every girl had those, right?
(Katie Piper, showing her new flat to her parents that symbolises a new chapter in her
life in: Beautiful, p.305 [16])
Although the above model is developed in cancer patients following facial operation, a similar
trajectory might exist in burn survivors with facial burns. In addition, only few publications
specifically focus on facial burns. In order to reduce that gap, this thesis focuses on facial
burns and uses the above model to frame the epidemiology, treatment and psychosocial
impact of facial burns.
Epidemiology
First, it is essential to acquire a general overview of the magnitude of the problem, that is, who
is ‘becoming disfigured’. Literature on the epidemiology of burns in the Netherlands is limited
to burns in general [17,18] or focuses on a specific population, for instance children admitted to
Dutch burn centres [19]. Because previous studies did not focus on facial burns, we undertook
an extensive epidemiological study on facial burns (Chapter 2), investigating not only facial
burns in burn centre admissions but also in general hospitals and emergency departments
(ED). Besides an overview of facial burns in the Netherlands, we identified predictors of facial
burns, predictors of facial surgery in the acute phase aimed at wound closure and predictors
of facial reconstruction in those patients admitted to a Dutch burn centre. Furthermore, we
provided a brief overview of conservative treatments for facial burns applied in Dutch burn
centres.
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Evidence Based Treatment
The second part of this thesis elaborates on treatment for facial burns, which is important for
the physical outcome of the burn and subsequently the outcome of ‘becoming disfigured’.
Treatment of burns can roughly be divided in topical therapy and surgical therapy. With regard
to topical therapy, there are numerous creams, ointments, dressings or other alternatives that
could be applied to the burn wound. New products with potentially better healing properties
are brought to the market every year, increasing the options for burn specialists. The downside
of the numerous options is that it is hard for the burn care specialist to determine the best
treatment option. This problem does not only arise in burn care but exists in all medical
disciplines. In order to practise evidence based medicine, specialists need to invest much of
their time to stay up-to-date with the literature and new developments. Instead of searching
for high quality comparative studies and reading all relevant articles separately, they could
save time by reading reviews that summarise the evidence. The gold standard of reviews
is set by the Cochrane Collaboration, an international not-for-profit organisation. The goal
of the Cochrane Collaboration is to produce high quality relevant, up-to-date systematic
reviews to inform health decision-making and to make this evidence accessible and useful
to everybody, everywhere in the world [20]. In order to provide burn specialists an overview of
the best evidence on topical treatment for facial burns we conducted a Cochrane systematic
review on this topic (Chapter 3).
Besides topical treatment, there is also debate about surgical treatment, especially regarding
the optimal timing of surgery. With regard to facial burns there is a tendency to a more
conservative approach, that is waiting until it becomes evident what heals and what does not.
In other body parts however, there is more disagreement between professionals that advocate
early excision and those that advocate conservative treatment. In Chapter 4 we focus on this
topic in another Cochrane systematic review. Because the discussion about optimal timing
for surgical intervention is not limited to facial burns but applies to all body locations, we did
not restrict our search to facial burns alone. Instead we included all randomised controlled
trials on early excision and grafting for burns and planned to perform a subgroup analysis for
facial burns.
Psychosocial Impact
The third part of this thesis focuses on psychosocial aspects of facial burns that might be
related to the transition of ‘being a disfigured person’ to ‘being a person with a disfigurement’.
Because facial burns and facial scars are visible to others, it is conceivable that facial burns
elicit psychosocial difficulties, for instance with regard to self-esteem or depressive symptoms.
Whether these difficulties are related to the severity of the burn is still under debate, and in
addition, which measure of severity should we use? Although percentage Total Body Surface
Area (TBSA) burned is a measure of burn severity, it is not necessarily an adequate measure
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in relation to long-term outcomes, like psychosocial consequences. A more suitable measure
would possibly be the severity of scarring. The severity of scars can be objectively quantified
with measurement tools that measure one scar characteristic, usually the colour, thickness,
relief, pliability or surface area of the scar [21]. Examples of those instruments are the cutometer
that measures skin elasticity, the dermospectrometer that measures colour or the Primos that
measures surface roughness. In contrast to objective scar assessment tools, subjective scar
assessment tools are generally developed to measure more than one scar characteristic, usually
a combination of colour, texture, thickness, pliability, surface area, pain or itch of the scar [22].
Especially the subjective Patient and Observer Scar Assessment Scale (POSAS) [23] (www.posas.
org) is widely used and represents the patient’s and observer’s perceived scar severity. The
added value of the POSAS is that the patient’s experience is incorporated in the assessment of
the scar. Concurrently, this raises the question whether the patient’s scar assessment measures
the physical characteristics of the scar or the psychosocial wellbeing of the patient or both.
A comparison between the patient and observers scar assessment on similar items of the
POSAS could help resolving this question. However, the level of agreement between patient
and observer scar assessments is unknown. This is investigated in Chapter 5 and additionally
we investigated whether scar assessment is related to the patient’ self-esteem.
A well-known theory in sociology is the Thomas theorem that states that “If men define
situations as real, they are real in their consequences” [24]. In line with that theory, it can
be hypothesised that the patient’s self-reported facial scar severity could act as a possible
influencing factor on the patients psychosocial wellbeing. Two psychosocial aspects that can
be used as a measure of psychosocial wellbeing are self-esteem and depressive symptoms,
both commonly reported in the aftermath of a burn injury [25] and related to each other [26,27].
The influence of the patient’s self-reported facial scar severity on self-esteem and depressive
symptoms, as well as whether low self-esteem precedes depression or the other way around,
is still subject of debate. Nowadays, advanced analytical methods are available that investigate
such relations in one model, taking into account all relations. The relations between patient’s
self-reported facial scar severity, self-esteem and depressive symptoms are investigated with
such a model in Chapter 6.
Research Aims
Based on the scarcity of literature that focuses on facial burns and the potential impact of facial
scarring, this thesis aimed to provide an extensive overview of the trajectory of facial burns,
from incidences and risk factors to treatment modalities and psychosocial consequences after
a facial burn.
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Specific aims of this thesis were to:
•

Assess the epidemiology of facial burns in the Netherlands and identify risk factors for facial
burns, facial surgery and facial reconstruction.

•

Provide the state of the art evidence in topical and surgical treatment for facial burns.

•

Investigate patient reported facial scar severity and the relationships with self-esteem and
depressive symptoms in people with facial burns.
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Abstract
Background: The face is a frequent site of burn, but prevalence rates vary and reports are
often limited to one healthcare setting. We examined the incidence of facial burns in the
Netherlands in Emergency Departments (ED), hospitals and burn centres. Additionally, we
identified which patient, injury and burn-related characteristics were predictors of facial
burns, facial surgery and facial reconstruction in burn centres.
Methods: A retrospective, observational study was conducted including data from the Dutch
Injury Surveillance System, the National Hospital Discharge Register and burn centres in a
5-year period (2003–2007).
Results: Facial burn incidences per 100,000 were 15.1 for ED visits, 1.3 for hospital admissions
and 1.4 for burn centre admissions. A total of 2691 patients were admitted to Dutch burn
centres; 47.5% (n = 1277) had facial burns of which 20.5% received primary facial surgery
and 5.3% received facial reconstruction in follow-up. Predictors of facial burns and facial
surgery were identified. Predictors of facial reconstructive surgery were burns to the neck
(ventral), fire/flame burns and number of facial surgeries in the acute phase of the burn.
Conclusions: One in five patients with facial burns admitted to a Dutch burn centre received
primary facial surgery and 1 in 20 received facial reconstructive surgery within a follow-up of
minimum 2 years.
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Background
Worldwide, burns and fires account for more than 300,000 deaths and almost 11 million
people a year require burn-related medical attention [1]. Major improvements in burn care in
the 20th century resulted in a shift in attention from mortality towards reduction of morbidity [2,3].
Focus on the functional outcome after burn is especially important regarding the face, as it
is central to our identity and provides our most expressive means of communication [4,5]. In
addition, a distorted appearance may induce psychological problems, problems with social
reintegration and affect quality of life [6,7]. The head and neck region is a frequent site of
burns [8], with estimates of prevalence rates varying between 6% and 60% [9–11]. A possible
explanation for these differences in prevalence is the difference in population, setting,
registration and definition of facial burns.
Surprisingly, only few publications specifically focus on the epidemiology of facial burns, such
as one in French children in a regional hospital [12], one in a Nigerian burn unit [13] or one in an
United States paediatric burn centre [5]. Other studies that report on facial burns tend to focus
on specific mechanisms of injury (e.g. flambé drinks [14] or air bag infusion [15]). Additionally,
there is a scarcity of nationwide epidemiologic data on burns that comprises information from
all healthcare settings, including Emergency Departments (ED), hospitals and burn centres.
There is a state-wide study that includes both EDs and hospitals [16], but generally publications
are limited to one type of healthcare setting [17] or even to one specific hospital or burn centre.
In conclusion, most publications on the epidemiology of burns do not focus on facial burns
or are limited to incidence data, while more detailed information on socio-demographic
background, burn characteristics, treatment and outcome is lacking. The objective of this
study was to assess the epidemiology of facial burns in the Netherlands, in order to improve
treatment and provide data for prevention strategies. We examined the incidence of facial
burns in different healthcare settings, and identified which patient, injury and burn-related
characteristics were predictors of facial burns, facial surgery and facial reconstruction in Dutch
burn centres.

Methods
Study population and design
We conducted a retrospective, observational study in order to examine the incidence of facial
burns in different Dutch healthcare settings. We included all patients with acute burns, with
and without facial burns, applying for treatment in an ED, with an admission to a hospital or
to one of the three Dutch burn centres in a 5-year period (from 01-01-2003 to 31-12-2007).
Data were collected on gender, age, aetiology, body location burned, environment (e.g.
domestic or occupational burn), intent of injury (e.g. accident or intentional; not registered
in burn centre admissions) and length of hospital stay (not applicable for ED visits) for all
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healthcare settings. Secondly, additional data were collected on the patients admitted to
a burn centre with a 2- to 7-year follow-up until 31-12-2009 in order to identify which
patient, injury and burn-related characteristics were predictors of facial burns, facial surgery
and facial reconstruction. These data included percentage Total Body Surface Area (TBSA)
burned, extent and location of the facial burn, inhalation injury, mortality, first applied topical
treatment, surgery, facial surgery and facial reconstructive surgery. A facial burn was defined
as a partial or full thickness burn to the head or neck region, including scalp and ears. Facial
surgery was defined as surgical treatment in the acute phase of the burn aimed at wound
closure, while reconstructive surgery was defined as surgical treatment after initial wound
closure. This study was approved by the medical ethical board of the Maasstad hospital
(protocol 2010/17) and local hospitals.
Healthcare settings
Data on the three healthcare settings were derived from different databases. Data on ED
visits were derived from the Dutch Injury Surveillance System (LIS). LIS has been implemented
in a selection of Dutch hospitals regarded as a representative sample of the EDs of Dutch
hospitals. Therefore, incidence figures can be extrapolated to the national setting [18]. Data
on hospital admissions were derived from the National Hospital Discharge Register (NHDR),
which includes data on patient characteristics and diagnoses of all patients admitted to
Dutch hospitals. All patients diagnosed with the burn-related ICD-9 codes (940–949) were
selected. Data from LIS and NHDR were not directly accessible and therefore obtained from
the Consumer Safety Institute, Amsterdam, the Netherlands. Data on burn centre admissions
were derived from the digital databases of the Dutch burn centres. Additional data for the
second part of the study, including follow-up, were retrieved from medical records.
Statistical analyses
Data analysis on LIS and NHDR databases was limited to descriptive statistics. The required
analyses were described and sent to the Consumer Safety Institute that carried out the
analyses. Differences in patient, injury and burn-related characteristics between healthcare
settings were assessed, and discussed if they were larger than 5%. Burn incidence was
described per 100,000 population and estimated by dividing the average number of patients
per year (nominator) by the average total population of the Netherlands in the same period
(denominator). Population data were derived from StatLine, Statistics Netherlands [19]. The
denominator used to estimate incidence figures for gender and age was the population at
risk (i.e. total population of men, women or a specific age-group).
Data analysis on the burn centre databases included univariable and multivariable logistic
regression (forward stepwise LR) to identify predictors of facial burns, facial surgery and
facial reconstruction. The models were fitted by stepwise forward selection and relative risks
were estimated by odds ratios (ORs) with 95% confidence intervals (CIs). In the multivariable
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analyses, variables were checked for multicollinearity (Spearmans ρ (rs) > 0.75) and excluded
based on theoretical grounds. Multivariable analyses were performed with as many variables
as possible but with at least 10 cases for each variable. Variables were entered in the
multivariable analyses based on theory and odds ratio in the univariable analyses. Data were
analysed using PASW (Predictive Analytics SoftWare) Statistics 18.0 (IBM, New York City).
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Results
From 2003 to 2007, the average Dutch population was 16.3 million and on average annually
12,000 patients applied for burn-related treatment at an ED, 1900 patients had a burn-related
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hospital admission of which approximately 550 (mean 538) were admitted to a Dutch burn
centre. The patient, injury and burn-related characteristics of these patients are summarised
in Table 1.
The most frequently burned body locations seen in EDs were the arm (51%) and the head/
neck (21%). The distribution of burned body locations in hospital admissions ranged from
7% (trunk) to 11% (head) and an additional 62% was registered as other/unknown. The
burn centre registration allowed the registration of multiple locations per patient, resulting in
head involvement in 41% of the patients, which is third only to the arm (67%) and the trunk
(53%). The male–female ratio in burn incidence per 100,000 ranged from 1.4 in EDs to 2.1 in
burn centre admissions. The predominant age-groups in EDs were adolescences (15–24 years;
22%) and young adults (25–34 years; 20%); in hospital and burn centre admissions it was
young children (0–4 years; 28% and 30%, respectively).
The most common aetiology was scald in EDs (50%) and fire/flame burns in hospital (52%)
and burn centre admissions (45%). Most burns occurred at home and were accidental burns.
The mean length of hospital stay (LOS) was 7.4 days (Standard Deviation (SD) 14.4; median 2
days (Interquartile Range (IQR) 1–7)) for hospital admissions and 16.1 days (SD 23.1; median
9 days (IQR 2–22)) for burn centre admissions.
The registration of burn centre admissions allowed comparison of patient, injury and burnrelated characteristics for patients with and without facial burns. A total of 2691 patients
were admitted to a Dutch burn centre during the study period, 1277 (47.5%) had facial
burns and 1797 (66.8%) were male. The mean age in men was 26.5 years (SD 22.9) and they
typically suffered a fire/flame burn (48.1%) at home (57.8%) or at work (12.5%), while the
mean age in women was 29.1 years (SD 27.8) and they typically suffered a scald (45.4%) at
home (73%) and less frequently at work (1.3%).
The patient, injury and burn-related characteristics are summarised in Table 2. The male–
female ratio was higher in the group with facial burns (2.7) compared to the group without
facial burns (1.7). Differences between groups were small (<5%) for age and environment,
and large (≥5%) for aetiology. In patients with facial burns, fire/flame burns were predominant
(56.7%) followed by scalds (30.5%), while in patients without facial burns scalds were
predominant (44.2%) followed by fire/flame burns (33.6%). The mean TBSA and full
thickness TBSA burned were larger in the facial burns group compared to the group without
facial burns. The median TBSA and full thickness TBSA burned were 7% (IQR 4–15) and 0.5%
(IQR 0–4) respectively, for the facial burns group; and 4% (IQR 1.5–7) and 1% (IQR 0–2) for
the group without facial burns.
Significant predictors of facial burns were the male gender, a younger age, a larger TBSA
burned, work-related burns and specific types of aetiology. Burns caused by fire/flames
increased while contact burn decreased the risk for facial burns.
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Burn centre treatment and outcome for patients with and without facial burns are summarised
in Table 3. The mean LOS was 19.1 days (SD 26.7; median 10 days (IQR 3–24)) for patients
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with facial burns, and 13.2 days (SD 17.7; median 7 days (IQR 1–20)) for patients without
facial burns (mean difference -5.9, 95% CI -7.6 to -4.2, p < 0.001). One in five patients (20%)
with facial burns received facial surgery, which was applied most frequently to the ventral side
of the neck (52%). One in 20 patients (5.3%) with facial burns received facial reconstructive
surgery.
Facial surgery was necessary in 262 (20.5%) of the 1277 patients with facial burns. On
average, the first facial surgery was performed 18.3 days post burn (SD 18.7; median 15; IQR
12–19.75) and 84% of those surgeries consisted of (tangential) excision and transplantation
of meshed (49%) or unmeshed (28%) autograft. The characteristics that predicted facial
surgery are summarised in Table 4. Multivariable logistic regression analyses showed an
increased risk for facial surgery in women and burns located on the scalp, ears or ventral
side of the neck. Fire or flame burns increased the risk for facial surgery (OR = 4.37; 95% CI
2.53–7.53), as well as a more extensive head/ neck burn. An older age, burns located on the
face and work-related burns decreased the risk for facial surgery.
Sixty-eight (5.3%) of the 1277 patients with facial burns, received facial reconstructive
surgery in the follow-up period until December 2009 (range 24–84 months post burn). The
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mean number of facial reconstructive surgeries was 2.8 (SD 2.5; range 1–12) and the first
reconstruction was on average performed on post burn day 367 (SD 341; median 312; IQR
99– 511). The characteristics that predicted facial reconstructive surgery are summarised
in Table 5. Multivariable logistic regression analyses showed an increased risk for facial
reconstructive surgery for burns located on the ventral side of the neck, OR = 3.18 (95% CI
1.24–8.16); fire or flame burns, OR = 2.65 (95% CI 1.15–6.11) and for each facial surgery in
the acute phase of the burn, OR = 3.74 (95% CI 2.87–4.89).
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Discussion
To our knowledge, the present study is the first extensive epidemiological study that has
assessed not only incidence, but also socio-demographic background, burn characteristics,
treatment and outcome of facial burns in different healthcare settings. The medically treated
facial burn incidence figures per 100,000 reported in this study were 15.1 for ED visits, 1.3
for hospital admissions and 1.4 for burn centre admissions, while the incidence figures for all
medically treated burns were 72, 12 and 3.3, respectively. In addition, we identified which
patient, injury and burn-related characteristics were predictors of facial burns, facial surgery
and facial reconstructive surgery in Dutch burn centres.
We reported on the incidence figures for medically treated burns in EDs, hospital admissions
and burn centre admissions separately because of the partial overlap between registration
systems and differences in registration methods. Simply adding up all separate incidence
figures would provide an overestimated overall incidence figure. Previously published Dutch
burn incidence figures, in a study period from 1987 to 1989 [20] and 1992 to 1998 [21],
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showed higher burn incidence figures for EDs (78 and 82 per 100,000) but lower for hospital
admissions (7 and 8 per 100,000) and burn centre admissions (2.9 per 100,000) compared
to our study. This may be related to the start of the Emergency Management of Severe Burns
(EMSB) course in 1998, gradually provoking a change in referral practice in most EDs. The
EMSB referral criteria were more strict than the formerly applied criteria [22], for instance,
smaller burns were now recommended for referral to a burn centre [23]. Consequently, burns
are probably more frequently admitted and also referred sooner to specialised care. This is
in line with the downward trend in TBSA seen in burn centre admissions [22,24]. A downside
of referring smaller burns could be an increase in unnecessary referrals because medical
personnel in peripheral hospitals become less experienced in burn assessment and burn care [25].
The EMSB criteria also recommend the referral of burns of special areas, including the face and
major joints [23], which probably explains the higher proportion of facial burns in Dutch burn
centre admissions (47%) compared to hospital admissions (11%) and EDs (21%) reported in
our study.
Our data on the proportion of facial burns in burn centre admissions varied between 41%
(routine database) and 47% (more extensive medical record database), and differ from other
international data. These percentages are lower compared to the 58% reported in patients
admitted to an Australian burn unit, who were over 12 years old with burns by inflammable
agents in a domestic situation [26], but higher compared to the 27% reported in patients
admitted to a Nigerian burn unit [13]. These differences can be explained by the difference
in population, healthcare setting and definition of facial burns. For example, the higher
proportion in the Australian burn unit [26] can be explained by the exclusion of scalds; resulting
in a study population with an increased risk for facial burns.
Our results showed that being male, a younger age, a more extensive burn and fire/flame
burns increased the risk for facial burns. That a larger TBSA burned increased the risk for a
facial burn is not surprising and age only minimally decreased the risk for facial burns. An
explanation for the increased risk with fire/flame burns could be the influence of flash burns
that affect exposed body parts (e.g. face and hands), and the possible involvement of burning
clothes [27]. Flames of a burning jacket or jersey tend to go upwards to the neck and head
region and are likely to cause facial burns [28]. An explanation for the increased risk for men
could be a possibly higher proportion of flash burns. Flash burns are often a work-related
injury and, in our population, men have a higher proportion of fire/flame and work-related
burns compared to women. The decreased risk in contact burns can be explained by the
profile of these burns; being generally small and located on the patients extremities [29].
We reported primary facial surgery in one in five patients with facial burns. Patients had an
increased risk for facial surgery if they were female, younger, had a more extensive head/
neck burn, located on the scalp, ears or ventral side of the neck and caused by fire/flames. In
burn treatment, surgery is usually performed on deep dermal and full thickness burns only,
and those burns are often caused by fire/flame burns. A location particularly at risk for deep
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burns is the ventral side of the neck because flames from burning clothes bump up against
the neck and chin. In addition, the scalp and ears have only a thin layer of skin covering bone
and cartilage. Burns in these locations have limited healing potential and are prone to surgery [30],
while burns in the face, which is highly vascularised and can rapidly dissipate heat [31], have
a lower risk for surgery. An explanation for the increased risk for facial surgery for women
could be the distribution and characteristics of flash burns. Those burns are more often seen
in males in work-related settings, and they are usually superficial or partial thickness burns that
heal with conservative treatment [32].
We reported facial reconstruction in one in 20 patients with facial burns. Facial reconstruction
is usually performed on contracted or disfiguring scars which are likely to occur in severe
burns. In our study, patients had an increased risk for facial reconstruction if they had burns
to the ventral side of the neck, caused by fire/flame burns or if they had facial surgery in the
acute phase of their burns. These three characteristics are actually a proxy for the severity of
the burn. After all, fire/flame burns are more likely to cause deep burns, facial surgery in the
acute phase of the burn is usually performed on deep burns and in our study the ventral side
of the neck was the location most often surgically treated in the acute phase, indicating a
deep burn. In addition, surgery to the ventral side of the neck is likely to induce contractions
and functional impairment of neck movement that, with time, need surgical correction [32].
The aim of this study was to assess the nationwide epidemiology of facial burns for three
Dutch healthcare settings. Unfortunately, analyses for EDs and hospital admissions were
restricted to descriptive statistics due to the limited access to the LIS and NHDR databases. In
addition, the data on EDs were based on a sample of Dutch EDs. The representativeness of
the burn data in that sample is unknown and probably less compared to trauma in general.
Furthermore, a more specialised healthcare setting has a more detailed registration, however,
even in the registration systems of the burn centres there were differences between the
routine database and the more extensive medical record database, leading to registration
bias. In addition, due to the definition of surgery used in this study, tracheostomies were
not extracted from the medical records. Although this type of surgery is rarely performed
in the Dutch burn population, inclusion of this intervention might have increased the
number of surgeries to the ventral side of the neck. Finally, the follow-up of this study was
until 31-12-2009 and therefore varied between patients depending on date of admission.
Especially patients admitted late 2007, who had a follow-up of 2 years, could have received
late reconstructions beyond our follow-up period. Despite these limitations, the inclusion of
national registrations of three healthcare settings enabled us to give an extensive overview of
incidence and prognostic factors of facial burns.
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Conclusions
One in five patients with facial burns received primary facial surgery and one in 20 received
facial reconstructive surgery. Although men were more prone to facial burns, woman had an
increased risk for facial surgery. Therefore, the focus of prevention strategies should be on
the group with an increased risk for a severe facial burn, possibly leading to facial surgery
and facial reconstructive surgery. The prognostic factors for facial burns and its consequences
found in this study can be used to optimise prevention and prognosis on admission in a burn
centre.
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Abstract
Background: Burn injuries are an important health problem. They occur frequently in the
head and neck region - the area central to a person’s identity, that provides our most expressive
means of communication. Topical interventions are currently the cornerstone of treatment of
partial-thickness burns to the face.
Objectives: To assess the effects of topical interventions on wound healing in people with
facial burns of any depth.
Search methods: We searched the Cochrane Wounds Group Specialised Register (searched
12 November 2012); the Cochrane Central Register of Controlled Trials (CENTRAL) (The
Cochrane Library 2012, Issue 10); Ovid MEDLINE (1950 to November Week 1 2012); Ovid
MEDLINE - In-process & Other Non-Indexed Citations (searched November 12, 2012); Ovid
EMBASE (1980 to 2012 Week 45); and EBSCO CINAHL (1982 to 9 November 2012) for
relevant trials. We did not apply date or language restrictions.
Selection criteria: Randomised controlled trials (RCTs) that evaluated the effects of topical
treatment for facial burns were eligible for inclusion in this review.
Data collection and analysis: Two review authors independently assessed and included the
references identified by the search strategy. Included trials were assessed using a risk of bias
form, and data were extracted using a standardised data extraction sheet. For dichotomous
and continuous outcomes, we calculated risk ratios and mean differences, respectively, both
with 95% confidence intervals (CI).
Main results: We included five RCTs, comprising a total of 119 participants. Two studies
compared two different antimicrobial agents and three compared a biological or bioengineered
skin substitute with an antimicrobial agent. All studies had small sample sizes and were at
high risk of bias. Heterogeneity of interventions and outcomes prevented pooling of data.
In three studies time to complete wound healing was significantly shorter for those using a
skin substitute than for those using an antibacterial agent, but the quality of the evidence
was low. Pain was significantly reduced with the use of skin substitutes in both studies that
reported this outcome in all groups, range mean differences -2.00 (95% CI -3.82 to -0.18) to
-4.00 (95% CI -5.05 to -2.95) on a 10-point scale.
Authors’ conclusions: There is insufficient high quality research and evidence to enable
conclusions to be drawn about the effects of topical interventions on wound healing in
people with facial burns.
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Background
Burn injuries are an important health problem, resulting in 45,000 admissions annually in
the United States of America (USA), of which more than 25,000 admissions to hospitals with
specialised burn centres [1]. In the United Kingdom, approximately 13,000 people a year are
admitted to hospital for treatment of burns [2], while in the Netherlands the annual figure
is about 1800 people [3], 550 to 600 of whom are treated in one of the three Dutch burn
centres. Mortality rates from burn injuries have substantially decreased because of major
improvements in burn care made in the 20th century. This has resulted in a shift in attention
towards the functional outcome after a burn injury rather than mortality [4]. The head and
neck region is estimated to be the site of burn injury in between 27% [5] and 60% [6,7] of
burn cases. The face is central to our identity and also provides our most expressive means
of communication. Appearance, communication and other basic senses and abilities such
as hearing, smelling and breathing may be affected as a direct result of a facial burn, or
its sequelae [8]. Impaired function and distorted appearance may both induce psychological
problems, problems with social reintegration and affect quality of life [9].
Description of the condition
A burn injury to the skin occurs when some, or all, the different layers of skin are destroyed by
physical energy delivered via a hot liquid, flame, contact with a hot surface, ultraviolet/infrared
radiation, radioactivity, electricity or chemicals [10]. Severity of burn wounds is characterised
by their size and depth as well as their location and associated injuries. The size of a burn
is measured by the percentage of Total Body Surface Area affected (% TBSA), which is the
percentage of the surface area of the skin burned, while the depth of a burn is determined by
the layers of skin destroyed. So far, no consensus has been reached on the exact classifications
of burns, especially not in relation to the classification of depth [11]. In general, skin burns
are classified as either superficial partial-thickness burns, deep partial-thickness burns or
full-thickness burns. In superficial partial-thickness burns only the epidermal layer and the
superficial part of the dermis is destroyed. Healing generally occurs within two weeks, with
very little, or no, scarring, due to the migration of epithelial cells to the surface of the skin.
In deep partial-thickness burns, the epidermis and most of the dermis is destroyed, with
damage to deeper structures within the skin such as blood vessels, nerves and hair follicles. If
re-epithelialisation does not occur within two to three weeks, then hypertrophic scarring may
occur [12,13]. Finally, full-thickness burns involve all the layers of skin and may involve structures
underneath, such as muscle and bone, leaving little chance of healing from the epithelial
elements at the bottom of the wound. In the case of a very small burn, healing might occur
by contraction and growth of epithelial cell from the wound edges. Full-thickness burns will
nearly always result in hypertrophic (raised) scarring. Hypertrophic scarring can be assessed
with different tools, but there is still no consensus concerning its definition [14].
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Full-thickness facial burns are rare, since the face’s high vascularity rapidly dissipates heat

.

[15]

Facial burns are often caused by flash burns, which usually cause partial-thickness burns.
Nonetheless, full-thickness facial burns do occur, especially in flame and contact burns,
and in the event of prolonged exposure to a heating source, for example if the person was
unconscious or paralysed at the time of accident. In addition, in some places (e.g. nose and
ears) facial skin is very thin, and, therefore, more vulnerable to deep burns. When nose and
ears are deeply burned, the anatomical structures can change or disappear.
Immediately after the thermal injury the surfaces of burn wounds are sterile, but they are
rapidly colonised by a variety of micro-organisms [16,17]. These micro-organisms originate from
the patient’s own skin, respiratory and gastro-intestinal flora, and also from contact with
contaminated surfaces in the external environment, hands of healthcare workers and even
air [16-18]. Burn wounds provide a favourable niche for microbial colonisation and proliferation
because of their protein-rich environment and avascular necrotic tissue [16,19]. This avascularity
of eschar (necrotic tissue) results in impaired migration of host immune cells and restricts
delivery of systemically administered antimicrobial agents to the area. The most common burn
wound pathogens are Staphylococcus aureus and Pseudomonas aeruginosa [20]. Microbial
colonisation of burn wounds has been associated with delayed wound healing, increased
need for surgical interventions and prolonged length of stay at burn centres [21].
Once 30% of the total body surface area has been burned there may be systemic (whole
body) responses in addition to local responses. This occurs because of the release of
inflammatory mediators at the site of injury [22]. Besides generating excessive oedema in burns,
these systemic reactions can further compromise the healing of a burn wound, and so it is
important to consider adequate local treatment, as well as systemic management of a burn,
as this may influence the final outcome of the injury.
Another possible outcome of a burn injury is hypertrophic scarring, which occurs when
the balance between collagen synthesis and breakdown is disrupted

[23]

. The post-burn

hypertrophic scar may present itself either as a pink to red in colour and slightly thickened, or
as a red to purple inelastic mass of skin tissue. If a hypertrophic scar surrounds openings such
as the eyes or mouth, functional impairment of the face can occur. The eyes for instance, may
not close, due to the inelasticity and contraction of the hypertrophic skin, and the mouth may
not open maximally. Furthermore, these scars can result in discomfort, because of itching,
and sometimes cause neuropathic (nerve) pain [24]. The degree of hypertrophic scarring differs
among individuals and depends on a variety of factors, one of which is time to wound
healing, with hypertrophic scar formation being seen more often when wound healing takes
more than 21 days [12]. In general, a deeper burn wound results in the formation of more
hypertrophic tissue. Other factors that affect hypertrophic scarring are race, age, genetic
factors, type of injury, anatomic region and mechanical tension on the wound [14].
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Description of the intervention
The focus of this review is topical treatment for facial burns. Topical treatment comprises any
remedy, agent, substance, device or skin substitute that is placed on the face as a therapy
for burn wounds. This definition excludes invasive surgical intervention, which is another
important treatment in burn care. Excluding this intervention is necessary in order to narrow
the scope of this review and increase the comparability of outcomes. Numerous dressings and
topical ointments are used to treat facial burns. Hansen et al. (2004) conducted a survey on
the standards of topical wound care for facial burns among burn centres in the USA [25]. Most
burn centres used topical bacitracin for partial-thickness facial burns and silver sulphadiazine
(SSD) or bacitracin for full-thickness facial burns, with variations in treatment modalities.
A survey of European burn centres reported that most centres agreed that some kind of
antibacterial topical agent should be used, particularly for deep facial burns, but there were
large variations in practice [26]. Before applying topical or surgical treatment, a burn wound
surface might need additional preparation in the form of debridement (removal of dead
tissue). The debridement of burns is divided in two main approaches, namely:
• superficial debridement: cleaning the wound surface using a brush, gauze or
		 chemical, and removing the superficial loose wound surface;
• surgical debridement: the excision of the burn wound, with removal of all
		 non-vital tissue.
In this review only superficial debridement will be considered.
How the intervention might work
Interventions used in topical treatment of facial burns can be divided into four main categories:
wound preparation agents and antiseptics; wound dressings; antimicrobial agents; and other
treatments, including alternative remedies. An elaboration of each category is described
below.
Wound preparation agents and antiseptics: Antiseptics are topical agents designed to reduce
or eliminate micro-organisms in a wound. They can be used to cleanse facial burn surfaces
after injury, or to prepare wounds for surgical debridement, or the application of a further
topical agent [27]. Examples of antiseptics include chlorhexidine digluconate and povidone
iodine. Other wound-preparation agents include enzymatic debriding agents. These agents
prepare the wound by chemical debridement, but their use is controversial for facial burns [28].
Wound dressings: Wound dressings, including biological dressings and bioengineered skin
substitutes, are used to create an optimal environment for epidermal wound healing. For a
long time, a moist environment was regarded as optimal [29], however, more recently Jonkman
(1989) has suggested that epidermal wound healing is best accelerated in an environment
“between moist and dry”, i.e. a more jelly-like wound exudate environment [30]. Nowadays,
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several wound dressings have these moist or gel-forming qualities. Occlusive dressings, such as
hydrocolloids and hydrogel dressings, form a moist or jelly-like environment by incorporating
wound fluids into the dressing. Semi-occlusive dressings (e.g. polyurethane film, foam or a
hydrofibre) permit evaporation of excess water and prevent maceration, while maintaining
a moist environment. Silicon-coated nylon dressings function primarily as non-adherent
dressing layers, and, therefore, reduce potential damage during dressing changes [31]. Simple
wound dressings, such as synthetic non-adherent or paraffin gauze dressings, sometimes
incorporate medication such as chlorhexidine.
Biological dressings (e.g. cadaver allografts (skin from corpses) and porcine (pig) skin
xenografts) can be used to treat partial-thickness burns. These provide temporary wound
coverage until full healing can be achieved, or until autografting (skin graft(s) using the patient’s
own skin) can take place. Their use is limited due to their lack of availability, acceptability,
and the possibility of disease transfer [32]. Another biological dressing, amnion (derived from
the membranous sac that surrounds the developing embryo), has recently been proposed
as a wound dressing for burn treatment [33]. In addition, bioengineered skin substitutes can
be used as “smart dressings” in topical therapy; these not only provide immediate wound
cover, but are also available in large quantities, with a negligible possibility of disease transfer.
Unfortunately, most skin substitutes are expensive and considerable expertise is required to
select the appropriate material for the situation [32].
Antimicrobial agents: Topical antimicrobial agents are used with the aim of controlling and
limiting infection, and they are central to topical burn therapy. The ideal topical prophylactic
antimicrobial agent would have a broad spectrum of activity with a long duration of action,
low toxicity and the ability to penetrate eschar (necrotic tissue) without being absorbed by
the body [34]. Ideal topical antimicrobials do not hamper epithelial outgrowth and deliver
a high concentration of active ingredients to devitalised, devascularised and potentially
necrotic wounds, helping to provide a favourable wound healing environment. Use of
topical antimicrobials may help to minimise wound deepening, and the need for extensive
debridement and subsequent grafting. This is fundamentally important for facial wounds,
where overzealous debridement may affect function and appearance [28].
The antimicrobial agents used in burn care include silver preparations. Silver sulphadiazine
(SSD), in particular, is widely used and acts on burn eschar to limit the extent of non-viable
tissue in situations where surgery is either not possible, or would not be the immediate first
option - as in facial burns [28]. Cerium nitrate is another antimicrobial agent which penetrates
burned tissue and has a broad spectrum of activity against Gram-positive and Gram-negative
bacteria, and fungal species, especially in combination with SSD. Cerium nitrate also has a
hardening effect on burn eschar, which is thought to prevent bacterial ingress and helps
maintain a moist wound. Furthermore, cerium is supposed to bind and denature the lipidprotein complex released from burned skin responsible for the profound immunosuppression
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associated with major cutaneous burns [35,36]. Despite their popularity and widespread use,
silver-based modalities are not without complications, including frequently observed delayed
wound healing, which might be due to the retardation of sloughing in partial-thickness
burns. In addition, increased hypertrophic scarring has been described with SSD; while skin
irritation, black staining of the skin and the possibility of systemic absorption of silver have
also been reported [32,37]. Furthermore, a Cochrane systematic review concluded that “there is
insufficient evidence to establish whether silver-containing dressings or topical agents promote
wound healing or prevent wound infection; some poor quality evidence for SSD suggests the
opposite” [38]. Other antimicrobial agents include natrium fusidate and nitrofuran. It has been
reported that some antimicrobial medications might delay proper healing mechanisms of the
wound [39,40], and that improper use can contribute to the emergence of resistant microbes [20].
In this review, simple wound dressings will be included in this antimicrobial category when
they contain an antimicrobial medication.
Other treatments, including alternative remedies: Several additional forms of topical
therapy are available, including alternative remedies such as honey and Aloe vera. Honey
is said to prevent bacterial growth, form a physical barrier, act as an enzymatic debrider
and promote epithelialisation and angiogenesis (formation of new blood vessels). Aloe vera
could accelerate the wound healing process and rate of re-epithelialisation in partial-thickness
burns [41,42]. Other alternative remedies, such as covering with banana or cabbage leaves, or
potato skins, are sometimes used in places where treatment resources are limited. Any other
topical treatment for facial burns which does not fall into one of the main groups above will
be included in this category of alternative remedies.
Why it is important to do this review
Treatment of facial burns is more demanding than treatment of burns on other parts of
the body, not only because of the location of vital sensory and communication organs but
also because the face is highly vascular. This high vascularisation increases the self-healing
potential of facial burns and, therefore, justifies a conservative approach to treatment, though
this may require intensive daily care. There is uncertainty about which treatment is the most
effective for facial burns, and, consequently, there are large variations in practice [26, 28]. Since
treatment contributes to outcome - which is especially important for facial burns in terms of
both physical and psychological functioning - it is important to consider the most effective
treatment.
Existing guidelines to support clinical decision making in burn care are predominantly practicebased or are concerned with the general treatment of burns. For example, an evidence-based
guideline was published on treatment of burns and scalds in primary care [43]. In addition,
several systematic reviews have been published in the field of wound care; in 2008 a review
on dressings for superficial and partial-thickness burns was published [44], and in the same year
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the use of honey as a topical treatment for wounds was systematically reviewed [45], however
neither review specifically considered facial burns. Another systemic review by Vermeulen
et al. (2007) reviewed the use of topical silver for treating infected wounds [21], and StormVersloot et al. (2010) recently reviewed the effects of topical silver for prevention of wound
infection [38]. In conclusion, current published reviews do not address the effectiveness of
topical treatment for facial burns.

Objectives
To evaluate the effects of topical interventions on wound healing in people with facial burns
of any depth.

Methods
Criteria for considering studies for this review
Types of studies: We considered all randomised controlled trials (RCTs) that evaluated the
effects of topical treatments for facial burns. We decided to consider controlled clinical trials
(CCTs) only in the absence of RCTs.
Types of participants: We considered studies that included people of any age with a facial
burn wound of any degree in any care setting. Any type of burn injury was eligible (flame,
scald, chemical etc).
Types of interventions: Studies were considered for inclusion if topical therapy was applied
and compared with any comparator intervention. We defined topical therapy as any remedy,
agent, substance, device or skin substitute (biological or bioengineered) that was applied to
the surface of the facial wound in the acute phase with the aim of treating the burn. We
defined the acute phase as the period of wound healing that occurs up to wound closure
(epithelialisation). We divided the topical interventions considered for inclusion into the
following four categories:
• wound preparation agents and antiseptics;
• wound dressings, e.g. occlusive and semi occlusive dressings, biological and bio		

engineered dressings;

• antimicrobial agents;
• other treatments, including alternative remedies.
The previously stated definition of topical therapy excluded surgical debridement as an index
intervention in this review. Comparator interventions could include any other intervention, no
intervention or a placebo intervention.
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Types of outcome measures: Study outcomes did not form part of the selection process. We
divided outcomes into primary and secondary outcomes; these are listed below.
Primary outcomes:
• Time to complete wound healing.
• Change in wound surface area over time, or the proportion of the burn wound surface
		

area that had healed within a specified time period.

• Wound infection (as defined by the trial authors).
We accepted any definition of change in wound surface area over time, or proportion of
wound surface area healed in a specified time period. In addition, we accepted any definition
of wound infection. All primary outcomes were assessed as short-term endpoints (i.e. three
months).
Secondary outcomes:
• Proportion of facial burns requiring (reconstructive) surgery.
• Scar quality: observed and self-reported (any definition of scar quality was accepted).
• Pain.
• Patient satisfaction.
• Adverse effects: classified as: diagnosed by a clinician, diagnosed by laboratory results or
		

patient-reported symptoms.

• Quality of life.
• Length of hospital stay (LOS).
Because we anticipated that primary studies would report and analyse secondary outcomes
at different time points, we prespecified time points as either short-term or long-term. The
short-term endpoints (i.e. up to three months post burn) included the outcomes: pain, patient
satisfaction, adverse effects and length of hospital stay; the long-term endpoints (i.e. after 3
months and up to 12 months post burn) included the outcomes: proportion of facial burns
requiring (reconstructive) surgery, scar quality and quality of life.
Search methods for identification of studies
Electronic searches: We searched the following electronic databases for reports of randomised
controlled trials:
• Cochrane Wounds Group Specialized Register (Searched 12 November 2012);
• the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library
		

2012, Issue 10);

• Ovid MEDLINE (1950 to November Week 1 2012);
• Ovid MEDLINE (In-Process & Other Non-Indexed Citations, searched November 12
		2012);
• Ovid EMBASE (1980 to 2012 Week 45);
• EBSCO CINAHL (1982 to 9 November 2012).
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The search strategies for CENTRAL, Ovid MEDLINE, Ovid EMBASE and EBSCO CINAHL can
be found in the published version of this review. The Ovid MEDLINE search was combined
with the Cochrane Highly Sensitive Search Strategy for identifying randomised trials in
MEDLINE: sensitivity- and precision-maximizing version (2008 revision) [46]. The EMBASE and
CINAHL searches were combined with the trial filters developed by the Scottish Intercollegiate
Guidelines Network (SIGN) [47]. No date or language restrictions were applied.
In addition, we searched the International Clinical Trials Registry Platform Search Portal
(www.who.int/trialsearch) (Searched 19 November 2012).
Searching other resources: We checked reference lists within all studies and major review
articles retrieved in an effort to identify any additional relevant studies. We sent emails to all
authors of included studies requesting information on unpublished data and ongoing studies.
Data collection and analysis
Selection of studies: Without restrictions on language of publication or publication status,
two review authors (CH and JH) independently assessed the titles and abstracts of studies
identified from the search in terms of their relevance and design. We obtained full versions of
articles if they matched the inclusion criteria from this initial assessment. The review authors
independently assessed full text articles and determined a final selection of trials eligible for
this review. Another review author (MvB) evaluated any discrepancies and advised in case of
disagreement.
Data extraction and management: Two review authors (CH and JH), working independently,
extracted and summarised details of trials using a data extraction sheet. They extracted data
on the following items:
• Characteristics of the trial: method of randomisation, setting, location of care, country,
		

source of funding.

• Participants: number, age, gender, type of burn, percentage Total Body Surface Area
		

(TBSA) burned, burn depth, concurrent illnesses.

• Intervention topical agents: type of dressing, dose used, frequency of dressing changes,
		

time elapsed before treatment, concurrent interventions.

• Comparator intervention: see above.
• Outcomes: types of outcomes measured, timing of outcomes.
• Results.
The authors resolved any discrepancies by discussion with a third review author (MvB),
and contacted the trial authors when information was missing from published reports or
clarification was needed. Data from trials published in duplicate were included only once, but
were maximally data extracted.
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Assessment of risk of bias in included studies: Two review authors (CH and JH) made systematic
and independent assessments of the risk of bias of each trial, using the Cochrane Risk of Bias
criteria [48]. The criteria relate to the following issues:
• sequence generation;
• allocation concealment;
• blinding of participants, care providers and outcome assessors;
• incomplete outcome data: assessment of drop-out rate and intention-to-treat analysis;
• selective outcome reporting;
• other sources of bias: baseline similarity, co-interventions, compliance, similar timing
		

of outcome assessment.

Risk of bias increases with each criterion that is judged to be negative. A detailed description
of criteria for a judgement of ‘low risk of bias’, ‘high risk of bias’ or ‘unclear risk of bias’ can
be found in the published version of this review. Any discrepancies in judgement between
the two review authors was resolved by discussion with a third review author (MvB). Final
assessment of risk of bias was presented in a risk of bias summary figure, which presents
all of the judgements in a cross-tabulation of study by entry. This display of internal validity
indicates the weight the reader may give to the results of each study.
Measures of treatment effect: Data analysis was performed according to the guidelines
of the Cochrane Collaboration [49]. One review author (CH) entered quantitative data into
RevMan, this was checked by another review author (JH), and analysed using the Cochrane
Collaboration’s associated software (RevMan). For each outcome, summary estimates of
treatment effect (with 95% confidence intervals (CI)) were calculated for every comparison.
Dichotomous outcomes were presented as risk ratios (RR) (also called relative risks) (see
Cochrane Reviewers Handbook 9.2.2 [49]) with 95% CI, and continuous outcomes were
presented as mean differences (MD) with 95% CI. We intended to use standardised mean
differences (SMD) on occasions when studies assessed the same outcome (e.g. quality of life)
but measured the outcome in different ways. Time to wound healing would be analysed as
a survival (time-to-event) outcome if possible, using an appropriate analytical method (i.e.
hazard ratio, Cochrane Reviewers handbook 9.2.6 [49]).
Unit of analysis issues: We addressed the level at which randomisation occurred in our analysis.
In general, the unit of randomisation and measurement was expected to be the patient. Any
deviations were described and addressed in the analysis.
Dealing with missing data: We contacted the original investigators to request missing data
whenever possible.
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Assessment of heterogeneity: We planned to explore both clinical and statistical heterogeneity.
Clinical heterogeneity was assessed using information on type of dressing, dose used and
frequency of dressing changes. We planned to test statistical heterogeneity using the chi
squared test and estimate the amount of heterogeneity using I2 (with 95% CI) [49,50], which
examines the percentage of total variation across studies due to heterogeneity rather than
to chance.
Assessment of reporting biases: We planned to measure publication bias by the Begg funnel
plot

[51]

and the Egger test [52], if the included studies were homogeneous and sufficient in

number.
Data synthesis: We planned to perform a meta-analysis for each primary outcome if clinical
and statistical homogeneity indicated this would be appropriate [50], and calculate summary
estimates of treatment effect for every comparison. We planned to conduct a narrative
overview, structured by the type of comparison, when statistical meta-analyses was
inappropriate.
Subgroup analysis and investigation of heterogeneity: We planned to investigate heterogeneity
through subgroup and sensitivity analysis [49], when there was a sufficient number of studies in
the meta-analysis (i.e. more than 10). We planned to conduct subgroup analysis for:
•
		

Partial-thickness burns compared with full-thickness burns, as the effects of topical
interventions were expected to differ between patient groups with different burn

		depths.
•

Adequate concealment of allocation (low risk of bias versus unclear, or high risk of

		bias).
Sensitivity analysis: If there were a sufficient number of studies in the meta-analysis, we
planned to perform a sensitivity analysis showing how conclusions might be affected if
studies at high risk of bias were excluded from the analyses. We planned to explore the
effect of excluding studies with unclear and inadequate sequence generation and unclear and
inadequate allocation concealment within the sensitivity analysis.

Results
Description of studies
Results of the search: The search identified, after initial de-duplication, 416 articles. Two review
authors (CH and JH) independently assessed the titles and abstracts of these articles and judged
20 citations to be potentially eligible for the review. Two citations appeared to be duplicates,
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decreasing the number of unique articles to 18. Full texts of the eligible articles were obtained
and assessed by the same two review authors. They completed data extraction forms and
the risk of bias table, and screened the references in the articles for additional eligible studies.
No additional studies were identified with this “snowballing” method. The full text of two
articles

[53,54]

was published only in Chinese and were assessed by Chinese speakers who

decided that they were not RCTs. An additional search in the International Clinical Trials
Registry Platform Search Portal (www.who.int/trialsearch) resulted in one additional,
potentially eligible trial [55].
Included studies: Assessment of the 18 potentially eligible articles (20 citations) resulted in the
inclusion of five studies (six citations) [56-61]. The characteristics of these studies are described
in Table 1 and are summarised below. The characteristics of four studies [62-65] are described in
Table 2 and will be assessed in the next update of this review. The details of the trial retrieved
from the International Clinical Trials Registry Platform Search Portal [55] has been added to the
Table 2 also, while we keep in contact with the trialists regarding the progress of the trial.
Health care settings
All five RCTs took place in burn centres; three in the USA [57-60]; one in Singapore [56] and one
in Germany [61].
Participants
A total of 119 participants (55 intervention, 64 control) were recruited to the five included
studies (range of sample size 10 to 39), although it is possible that this number might be
lower due to a possible overlap of participants between two studies [57-59], which potentially
would decrease the total to 98. Age and percentage TBSA burned of the included participants
are summarised below. The mean age and standard deviation (SD) or standard error (SE)
were reported in three studies [57-60], and one study reported median age only (34.3 years),
and range (24 to 67 years) of the whole study population [61]. In Desai et al. (1991), the mean
age was 11.4 years (SE 1.2 years) in the intervention group and 9.5 years (SE 1.6 years) in
the control group [60]. In Demling et al. (1999) and Demling et al. (2002), the mean age varied
from 29 years (SD 7 years) to 44 years (SD 10 years) [57-59]. Percentage TBSA burned was
reported in four studies [56-60] and varied from 1.56% (SE 0.18) in the control group in Ang et
al. (2000) [56], to 50% (SE 6) in the control group in Desai et al. (1991) [60]. Horch et al. (2005)
did not provide information about the percentage TBSA burned [61].
Interventions
One study compared two different antimicrobial agents: Moist Exposed Burn Ointment
(MEBO) and silver sulphadiazine (SSD) [56]. Another study compared routine care plus an
antimicrobial agent (i.e. 1% gentamicin cream) administered via iontophoresis (use of an
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electric current to move a drug through the skin to a deep site) with routine care alone [60].
The routine care comprised of the application of mafenide acetate (another antimicrobial
substance) every six hours.
The remaining three studies compared skin substitutes with antimicrobial agents. In Demling
et al. (1999) and Demling et al. (2002), the intervention group received bio-engineered
skin substitutes (TransCyte®) and the control group received standard care with topical
. TransCyte® is a bilayered, biologically-active, temporary skin substitute with

antibiotics

[57-59]

an outer flexible knitted-nylon layer permeable to water vapour but impermeable to bacteria
that decreases environmental insults. The inner layer is impregnated with human fibronectin
and collagen Type I. In Demling et al. (1999), the standard care consisted of application of
bacitracin two to three times a day in mid-dermal burns, while this procedure was preceded
by the application of SSD in the first one to two days in deeper burns [57]. Demling et al (2002)
did not provide additional information about the topical antibiotic used in standard care [58,59].
In Horch et al. (2005), the biological skin substitute used was an allograft (glycerolised cadaver
skin), and the topical antimicrobial ointment was SSD [61]. In both groups the application
of treatment followed superficial debridement. No studies investigated wound preparation
agents and antiseptics or other treatment, including alternative remedies.
Outcomes
Four studies included time to complete wound healing as an outcome of interest, but differed
in their definition of this outcome, measuring it as number of days to complete wound
healing

, number of days to complete re-epithelialisation [61], time in days to more than

[56]

90% re-epithelialisation [57], and time in days to more than 95% re-epithelialisation [58,59]. In
addition, Ang et al. (2000) reported the number of participants healed at 10 days [56]. Wound
infection was a pre-specified outcome in three studies [57-60], and another study reported this
outcome although it had not be pre-specified in the methods section [61]. Demling et al. (2002)
determined wound infection with quantitative swab cultures, using a cut-off value of 105
organisms/g [58-59]. Demling et al. (1999) and Desai et al. (1991) determined wound infection
with qualitative outcome measures, which included increased exudate and surrounding
cellulitis [57], and the appearance of chondritis [60]. The Horch et al. (2005) trial did not describe
how infection was measured [61].
Secondary outcomes reported in the five studies included the need for (reconstructive)
surgery, hypertrophic scarring, pain, length of hospital stay and adverse effects. Ang et al.
(2000) and Desai et al. (1991) examined the need for (reconstructive) surgery with a followup of six months post-burn [56,60]. Hypertrophic scarring was an outcome in one study [61], but
a measurement instrument was not described. Pain was reported as an outcome of interest
only in the Demling studies [57-59]. Both studies used a 10-point scale to assess pain (0 for
no pain and 10 for worst pain). Two studies reported the length of hospital stay [57,60], and
additional adverse effects were reported in Horch et al. (2005) [61] and Desai et al.(1991) [60].
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Sponsorship
One study explicitly stated that none of the authors had commercial associations or financial
interests that might pose a conflict of interest [56], while Horch et al. (2005) [61] and Desai et
al. (1991) [60] provided no information about sponsorship. In Demling et al. (1999) [57] and
Demling et al. (2002) [58,59] the intervention was an explicitly mentioned brand, but it was not
stated whether this application was sponsored or purchased.
Excluded studies: Nine studies (10 citations) were excluded because they were not RCTs [53,54,66-70],
or because the focus of the study was not on facial burns [71,72].
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Risk of bias in included studies
Two review authors (CH and JH) independently assessed risk of bias in the five included studies
and initially disagreed on 14 judgements. Thirteen disagreements were resolved by discussion,
and one disagreement was presented to a third review author (MvB) for final judgement. This
one disagreement was related to the avoidance or similarity of co-interventions in Demling
et al.1999 [57]. Most of the other disagreements were related to blinding of the outcome
assessor, which sometimes differed between short-term and long-term follow-up. Details of
the risk of bias judgements for the five studies are presented in a summary figure (Figure 1)
and are described below.
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Figure 1: Risk of bias summary: review authors’ judgements about each risk of bias item for each included study.
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Allocation (selection bias): For risk of bias assessment the term “allocation” included sequence
generation and allocation concealment, which both had to be considered.
Sequence generation
Of the five included studies, only Ang et al. (2000) described the method of sequence
generation adequately [56]. Ang et al. (2000) described the method as: “Randomly alternating
permuted sub-blocks of size 4 and 6, with equal numbers per treatment within each
sub-block, were used to obtain an overall block size of 10” [56]. The other four studies stated
only that participants were randomised, but did not describe the method of sequence
generation [57-61].
Allocation concealment
Of the five included studies, only Ang et al. (2000) described the method of allocation
concealment employed adequately, stating that allocation was determined by means of
telephone calls to a research unit during office hours or by sealed envelopes after office hours [56].
The other four studies did not describe the method of allocation concealment [57-61].
Blinding (performance bias and detection bias): Review authors had to judge the blinding
of participants, care providers and outcome assessors. None of the five studies reported
blinding of participants or care providers, and so, because the nature of treatments made
it impossible to blind them, the reviewers made a judgement of “no” rather than one of
“unclear”. Blinding of outcome assessors was reported in one study [56]; two studies clearly did
not undertake blinded outcome assessment [57-59], and in two studies it was unclear whether
the outcome assessor was blinded [60,61].
Incomplete outcome data (attrition bias): The item “incomplete outcome data” consisted of
two topics: drop-out rate and intention-to-treat analysis (ITT). The drop-out rate was described
and acceptable (i.e. did not exceed 20% for short-term follow-up and 30% for long-term
follow-up and does not lead to substantial bias) in three studies [56,58,59,61], while two studies did
not report it or make it evident in the outcome assessment [57,60]. ITT-analysis was performed in
one study

; another study did not report ITT-analysis specifically, but it appeared likely

[58,59]

when the study was assessed [61]. One study stated that ITT-analysis was performed, but
assessment of the study showed clearly that it had not [56]. The final two studies were unclear
on this point [57,60].
Selective reporting (reporting bias): Four studies were classified as free of suggestion of
selective outcome reporting [56-59,61], but one was not [60]. In Demling et al. (1999), the prespecified outcome of length of hospital stay was not reported for major burns, because other
non-facial burns interfered with this outcome and prolonged hospital stay [57]. Desai et al
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(1991) listed wound healing as an outcome of interest but did not report it in the results
section [60].
Other potential sources of bias: Review authors considered four other potential sources of bias
(i.e. baseline characteristics, co-interventions, compliance and timing of outcome assessment).
The baseline characteristics between intervention and control group were similar in three
studies [57-59,60]. In Ang et al. (2000), the description of baseline characteristics was limited to
only one important prognostic indicator (i.e. % TBSA burned), which was insufficient to make
a judgement of low risk of bias for baseline similarity [56]. In Desai et al (1991) the percentage
TBSA burned in both groups was not similar and no information was provided about etiology [60].
Co-interventions were avoided, or similar, in one study [57]; cleaning procedures were different
in one study [56]; no information was provided about co-interventions in two studies [60,61]; and
one study stated “subsequent care in the intervention group when needed”, but did not report
whether this care was applied [58,59]. Compliance with the intervention was acceptable in all five
studies
studies

. The timing of the outcome assessment was similar in all groups in all five

[56-61]

.

[56-61]

Effects of interventions
Heterogeneity of studies with regard to interventions and outcomes prevented assessment of
reporting biases and limited data synthesis to a narrative overview, structured by the type of
comparison. Because meta-analysis was inappropriate, no subgroup and sensitivity analyses
were performed. The effects of interventions are presented in Table 1 and summarised below.
Comparison: antimicrobial agents compared with other antimicrobial agents
Two studies compared antimicrobial agents with another antimicrobial agent in 54 people [56,60].
Primary outcomes
Time to complete wound healing: One study reported time to complete wound healing [56].
A study by Ang et al. (2000) compared Moist Exposed Burn Ointment (MEBO) with silver
sulphadiazine (SSD) in 39 people with partial thickness facial burns [56]. Although time to
complete wound healing was an outcome of interest in this study, the authors reported
only the range of this outcome for the intervention group (2-35 days) and stated that MEBO
resulted in healing rates similar to those seen with SSD dressings. After adjusting for initial
percentage Body Surface Area (BSA) burned of the face wound, the hazard ratio for healing
was 0.84 (95% CI 0.38 to 1.85) (no statistically significant difference).
Proportion completely healed in specified time period: Ang et al. (2000) also reported the
proportion of participants who were completely healed at 10 days (14 out of 17 participants
in the MEBO group and 17 out of 22 participants in the SSD group); risk ratio (RR) 1.07 (95%
CI 0.78 to 1.46) (no statistically significant difference) [56].

57

Chapter

3

Chapter 3

Wound infection: Desai et al. (1991) compared routine care (application of mafenide acetate
cream dressings every six hours) plus an antimicrobial agent (gentamicin) administered via
iontophoresis with routine care alone in 15 participants with ear burns [60]. Three participants
in the intervention group and four participants in the control group developed infection
and chondritis (inflammation of cartilage), RR 0.86 (95% CI 0.29 to 2.58) (no statistically
significant difference).
Secondary outcomes
Need for further surgery: The need for further surgery was reported by Ang et al. (2000).
At six months post-burn no participant in either the MEBO group (n = 17) or the SSD group
(n = 20) received surgery [56]. Desai et al. (1991) reported that the mean number of surgical
procedures in the intervention group was 1.2 (SE 0.1) and 1.0 (SE 0) in the control group. This
difference was statistically significant (P < 0.05) in favour of the control group [60].
Adverse effects of treatment: The adverse effects of treatment were reported in one study [60].
Desai et al. (1991) documented the appearance of gentamicin-resistant organisms in 29%
of the participants in the group receiving gentamicin via iontophoresis, and in 0% of the
participants in the control group, resulting in a RR of 5.63 (95% CI 0.31 to 100.52) (no
statistically significant difference) [60].
Length of stay (LOS): In Desai et al. (1991), the mean LOS was significantly shorter in the
intervention group, 26 days (SD 2.6 days), compared with 38 days (SD 8.5 days) in the
control group (mean difference -12.00, 95% CI -18.20 to -5.80), but there was no significant
difference in LOS after adjusting for burn size [60].
Scar quality, pain, patient satisfaction and quality of life were not reported in these trials.
Comparison: wound dressings (skin substitutes) compared with antimicrobials
Three studies compared a skin substitute (a bio-engineered skin substitute [57-59] or allograft [61])
with an antimicrobial (either bacitracin [57] or SSD [61] or an unspecified antibacterial ointment [58,59])
in 65 people.
Primary outcomes
Time to complete wound healing: Three studies reported time to complete wound
healing [57-59,61] but as they did not use the appropriate statistical method for their analyses
these data were not plotted graphically. Time to healing is a form of time to event data,
more correctly analysed using survival methods which can account for censoring (i.e., just
for the time that people were observed so it takes account of when they dropped out),
it is inappropriate to report and analyse time to wound healing as if it were a continuous
variable unless everyone healed and there was no loss to follow up. Demling et al. (1999)
divided 21 participants into two groups for minor and major burns [57]. Wounds in the minor
burns skin substitute group had a mean healing time of eight days (SD 1 day), which was
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significantly less than the mean healing time of 12 days (SD 3 days) in the bacitracin group
(P < 0.05). Similar results were reported for major burns where the skin substitute group had
a mean healing time of eight days (SD 2 days), which was significantly less than the mean
healing time of 14 days (SD 4 days) in the bacitracin group (P < 0.05) [57]. In Demling et al.
(2002), wounds in the skin substitute group had a mean healing time of nine days (SD 4 days;
n = 16), which was significantly less than the mean healing time of 15 days (SD 4 days; n = 18)
in the antibacterial ointment group (P < 0.05) [58,59]. Horch et al. (2005) reported the median
time to re-epithelialisation, which was significantly less in the allograft group (10.5 days;
n = 5) compared to the SSD group (12.4 days; n = 5) (P < 0.05)[61].
Wound infection: Three studies reported wound infection as an outcome. In Demling et al.
(1999) and Demling et al. (2002) none of the participants in the intervention or the control
groups showed signs of infection[57-59]. In Horch et al. (2005) none of the participants in the
intervention group showed local infections, while there was no information about wound
infection in the control group [61].
Secondary outcomes
Scar quality: Scar quality was a reported outcome in Horch et al. (2005). Scar quality was
defined as the incidence of hypertrophic scar formation six months post-burn. At that point
none of the participants in the intervention group (n = 5) and two participants in the control
group (n = 5) had hypertrophic scar formation, resulting in a non-significant risk ratio (RR)
of 0.20 (95% CI 0.01 to 3.35) [61]. Horch et al. (2005) did not report a measurement tool or
provide a definition used to classify scars as hypertrophic [61].
Pain: Pain was an outcome of interest in both studies by Demling [57-59], which used a 10-point
scale to measure it (0 for no pain and 10 for worst pain). Pain measurements were made
during, and between, facial care. Demling et al. (1999) divided the participants into two
groups for minor and major burns [57]. In the minor burn group, the mean pain score during
facial care in the intervention group was 2 (SD 1) and 5 (SD 1) in the control group (mean
difference -3.00, 95% CI -4.24 to -1.76); while the mean pain between facial care in the
intervention group was 1 (SD 0.5) and 3 (SD 2) in the control group (mean difference -2.00,
95% CI -3.81 to -0.19). In the major burns group, the mean pain during facial care in the
intervention group was 2 (SD 1) and 5 (SD 1) in the control group (mean difference -3.00,
95% CI -4.19 to -1.81); while the mean pain between facial care in the intervention group
was 2 (SD 1) and 4 (SD 2) in the control group (mean difference -2.00, 95% CI -3.82 to -0.18).
All the above mean differences were statistically significant (P < 0.05) [57].
In Demling et al. (2002), the mean pain during facial care in the intervention group was 3
(SD 1) and 7 (SD 2) in the control group (mean difference -4.00, 95% CI -5.05 to -2.95); while
the mean pain between facial care in the intervention group was 2 (SD 1) and 4 (SD 2) in the
control group (mean difference -2.00, 95% CI -3.05 to -0.95) [58,59]. Both mean differences
were statistically significant (p < 0.05).
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Adverse effects of treatment: Adverse effects of treatment was reported in one study [61].
In Horch et al. (2005), one participant in the intervention group suffered a localised integration
of the biological dressing, which was removed by two repeated dermabrasion manoeuvres.
After these manoeuvres, no more visible allograft remnants remained [61].
Length of stay (LOS): Length of stay (LOS) was reported by Demling et al.(1999), for the minor
burns group only where the mean LOS was significantly less in the intervention group at 1 day
(SD 0.5 days), compared with 3 days (SD 1 day) for the control group (mean difference -2.00,
95% CI -2.98 to -1.02) [57].
Need for (reconstructive) surgery, patient satisfaction and quality of life were not reported in
these trials.

Discussion
Summary of main results
We included five randomised controlled trials in this review that evaluated the effect of a
variety of topical interventions for facial burns. Three studies compared skin substitutes with
different antimicrobial agents whilst two studies compared two different antimicrobial agents.
None of the studies investigated wound preparation agents, antiseptics or other treatments,
including alternative remedies. The variety of topical interventions evaluated and differences
in outcome measures between studies made pooling of data inappropriate, therefore, the
results have been presented in a narrative overview by comparison. This summary of main
results is divided in two primary outcomes (i.e. wound healing and wound infection) and all
secondary outcomes have been combined.
Wound healing
Wound healing was variously measured and reported as: time to complete wound healing,
average proportion of wound completely healed within a specified time period, change
in wounds and percentage of wound healed during follow up. Time to complete wound
healing was reported in four studies, but only Ang et al. (2000) used survival methods (the
appropriate approach to statistical analysis of time to event data) [56]. This study compared two
antimicrobial agents (MEBO and silver sulphadiazine) in 39 participants and found a similar
risk of healing with both interventions (hazard ratio 0.84, 95% CI 0.38 to 1.85) [56]. The other
three studies compared a wound dressing (i.e. skin substitute (Transcyte® and allograft)) with
an antimicrobial agent. The difference in mean time to complete wound healing in days
was significantly reduced with the skin substitutes in two of the studies

. The third

[57-59]

study reported a statistically significant reduction in median days to complete wound healing,
which also favoured the skin substitutes (i.e. intervention group 10.5 days, control group 12.4
days) [61]. Thus, the results of all three studies of skin substitutes compared with antimicrobial
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agents favoured the skin substitutes. A cautious conclusion might be that the time to complete
wound healing is shorter with the application of skin substitutes compared with topical
antimicrobials. A reason for our caution is that none of the three studies used the appropriate
statistical method - survival analysis - for these analyses [57-59,61] and if not all participants
were completely healed or if there were withdrawals during the study this estimate will be
biased. The proportion of the wound that was completely healed in a specified time period
was reported in Ang et al. (2000), where the results did not show a statistically significant
difference [56]. Consequently we can only confidently conclude that there is no high quality
evidence of a difference in facial burn wound healing between the antimicrobials studied and
either alternative antimicrobials or skin substitutes.

Chapter
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Wound infection
Four studies addressed wound infection as a negative outcome. Demling et al. (1999) and
Demling et al. (2002) reported no occurrence of wound infection in any group [57-59]; Horch et
al. (2005) reported no occurrence of wound infection in the intervention group, but did not
provide information about the control group [61]; Desai et al. (1991) reported three cases of
chondritis in the intervention group and four cases in the control group [60]. These data were
insufficient to support any definite conclusions.
Secondary outcomes
Except for patient satisfaction and quality of life, all other secondary outcomes (need for
(reconstructive) surgery, scar quality, pain, adverse effects of treatment and length of stay)
were addressed by at least one study. One study addressed the number of surgical procedures
required [60], which significantly favoured the control group. One study addressed the need
for reconstructive surgery [56]; none of the participants needed any in the follow-up period.
The follow-up period in this study was six months post-burn, which might be too short for a
full assessment of the need for reconstructive surgery. Reconstructive surgery can be divided
into urgent, essential and desirable procedures. The urgent and essential procedures might
be performed within a six-month follow-up period, but the desirable procedure is usually
postponed until scars have fully matured. This maturation can take a year or longer [73]. Therefore,
differences in the need for reconstructive surgery between intervention and control group
might appear in a later phase.
An adverse effect of treatment that consisted of a localised integration of the biological
dressing (removed by two dermabrasion manoeuvres) was reported in Horch et al. (2005) [61].
Another adverse effect of treatment was reported in Desai et al. (1991) where gentamicinresistant micro-organisms appeared in the intervention group [60]. The only study that assessed
scar quality did not find a significant treatment effect [61]. Both studies that assessed pain
found significantly better results for the groups receiving skin substitutes [57-59]. The results
showed a greater mean difference in pain levels during facial care sessions, which scored 3 to
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4 points on the pain scale compared to pain experienced between facial care sessions, which
scored 2 points. This finding might not be surprising because the intervention group had
hardly any wound dressing sessions: after the application of a skin substitute, facial care was
usually restricted to the first day, although the control group received facial care two or three
times a day. The two studies that addressed length of stay did report a statistically significant
difference [57,60], but only in the minor burns sub-group (n = 10) [57], or before adjusting for burn
size [60]. After adjusting for burn size in Desai et al. (1991) no difference could be determined
between the intervention and control groups for length of hospital stay [60]. All secondary
outcomes should be interpreted with caution due to wide 95% confidence intervals and lack
of sufficient data.
Overall completeness and applicability of evidence
The objective of this review was to assess the effectiveness of topical interventions on wound
healing in people with facial burns of any depth. All topical interventions were eligible for
inclusion, but only seven different interventions were identified. Furthermore, four of the
included studies investigated only partial-thickness burns, and one did not specify the depth(s)
of the facial burns of its participants [60]. None of the included studies addressed the outcomes
of patient satisfaction or quality of life. Therefore, overall completeness has clearly not been
achieved. The included studies were heterogeneous, so we could not assess publication bias
with a Begg funnel plot or an Egger test. In addition, applicability of evidence might be
restricted to specialised burn centres in developed countries, because of the relatively high
costs of skin substitutes.
Quality of the evidence
The evidence combined in this review was of insufficient quality to allow definite conclusions
to be drawn. In particular, the methodological quality of the included studies was relatively
low: all five studies had small sample sizes, ranging from 10 to 39, which increase the spread of
confidence intervals and decrease validity of results. While pooling data from small trials could
increase statistical power and give a more precise overall estimate of effect size, the studies in
this review did not compare similar interventions and had different outcome measures, which
prevented pooling. Most of the included studies had other shortcomings regarding sequence
generation, allocation concealment, blinding and intention-to-treat (ITT) analysis. Only one
study described sequence generation and allocation concealment adequately [56]; the other
four studies only stated that participants were randomised. Blinding of participants and care
providers is not easy in studies that compare topical interventions, but outcome assessors
could have been blinded. Despite this possibility, only one study reported blinding of outcome
assessors for all outcomes [56]. Intention-to-treat analysis was reported and confirmed in only
one study [58,59]. Another study did not report ITT-analysis, but it appeared likely when the study
was assessed [61]. The other three studies did not perform ITT-analysis [56], or did not report this
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clearly [57,60], possibly introducing bias. As a result of all these deficiencies, evidence from the
included studies should be interpreted with caution.
Potential biases in the review process
Potential bias in the review process might have arisen as a result of the minimal response to our
queries from authors of the eligible studies. The review authors tried to contact study authors
by email in an attempt to retrieve all possible data to assess the studies thoroughly. Despite
issuing a reminder, we received only one reply from Branski et al. (2008) with answers to our
questions [66]. As a result of those answers, we excluded this study as sequence generation
and allocation concealment were inadequate and therefore judged not to be a randomised
controlled trial. Four other studies scored unclear on these items, but as additional information
was not provided, they were included. Another potential bias might have occurred due to a
possible patient overlap between Demling et al. (1999) [57] and Demling et al. (2002) [58,59].
Both studies were performed in the same hospital, and did not provide inclusion periods.
Therefore, we were unable to confirm whether there was a patient overlap, or determine how
one might alter our conclusions.
Agreements and disagreements with other studies or reviews
In general, the results of this review are in accordance with the results of the included studies,
but some conclusions in the studies are slightly premature. None of the studies provided firm
evidence, so conclusions should be cautious. This review agrees with the statement in Horch
et al. (2005) that “it would be worthwhile to perform more clinical studies with a larger
number of patients to further evaluate the effect and function of allogenic skin for facial
burns” [61], and shows this statement is applicable for skin substitutes in general. Furthermore,
the small number of included studies in this review is in accordance with a Cochrane review
on a similar topic with a broader search [44]. In that review, burns of all types - except hand burns were eligible, resulting in 26 included studies. In this review only facial burns were eligible,
resulting in five included studies. Another review investigated the methodological quality of
randomised controlled trials in burn care [74]. Danilla et al. (2009) included 257 eligible studies
(from OVID Medline 1950 to January 2008) and concluded that “the reporting standards of
RCTs are highly variable and less than optimal in most cases” [74]. Furthermore, their results
showed an increase in RCTs over time without a significant improvement in methodological
quality. These findings are in line with our results, as four out of the five included RCTs
were performed in the last decade, but included no studies of high methodological quality.
In summary, the number of studies in burn care is growing, but the body of evidence is still
hampered due to an insufficient number of studies that follow appropriate evidence-based
standards.
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Authors’ conclusions
Implications for practice
There is insufficient high quality research and evidence to enable conclusions to be drawn
about the effects of topical interventions on wound healing in people with facial burns.
Implications for research
In order to improve the quality of the evidence, future studies should be designed in conjunction
with a trials expert and a statistician and include a sample size calculation. An appropriate
sequence generation and allocation concealment should be used in order to reduce risk of
bias, and blinding should be attempted. Although it is difficult to blind participants and care
providers, it is possible to blind outcome assessors. A sample size calculation should be used
in order to increase statistical power and give a more precise overall estimate of effect size.
Furthermore, future trialists might add patient satisfaction and quality of life to their outcomes
of interest, as these outcomes are especially important for patients. In addition, future trialists
might give some extra thought to the outcome wound healing, as this outcome can be
reported in numerous ways and it is not always analysed correctly (i.e. survival analyses).
Ideally, all trialists should use the same measurement for wound healing, and as a result, allow
comparisons to be made. We suggest a clinical important measurement, for instance time to
95% wound healing, that could be considered as the percentage of wound healing necessary
for discharge to outpatient management. This subjective wound assessment, performed by
an experienced observer, is found to be a reliable [75] and valid tool [76]. Topical interventions
are numerous, so future research should focus on those interventions most likely to benefit
patients.
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Abstract
Background: Burn injuries are an important health problem. The functional and cosmetic
outcome of a burn depends on the size, depth and treatment of the burn. It is generally
understood that superficial burns heal well with topical treatment alone, while deep partialthickness and full-thickness burns often require surgical treatment. However, there is debate
about the optimal timing of surgery.
Objectives: To assess the effects of early excision and grafting on scar quality in people with
burns of all depths.
Search methods: We searched the Cochrane Wounds Group Specialised Register (searched
3 October 2013); the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane
Library 2013, Issue 10); the NHS Economic Evaluation Database (The Cochrane Library 2013,
Issue 10); Ovid MEDLINE (1948 to September Week 4 2013); Ovid MEDLINE (In-process &
Other Non-Indexed Citations October 1, 2013); Ovid EMBASE (1974 to 2013 Week 39); and
EBSCO CINAHL (1982 to 27 September 2013) for relevant trials. We did not apply date or
language restrictions.
Selection criteria: Randomised controlled trials (RCTs), both published and unpublished,
that evaluated the effects of early excision and grafting in people with burns were eligible for
inclusion in this review.
Data collection and analysis: Two review authors independently assessed and included the
references identified by the search strategy. Included trials were assessed using a risk of bias
form, and data were extracted using a standardised data extraction sheet. For dichotomous
and continuous outcomes, we calculated risk ratios and mean differences, respectively, both
with 95% confidence intervals.
Main results: We included ten RCTs, comprising a total of 416 participants. All studies
had relatively small sample sizes (13 to 85) and had some methodological limitations.
Heterogeneity of interventions and outcomes prevented pooling of data for most results.
Three studies addressed scar quality as an outcome but there was insufficient data to support
any definite conclusions. Additional results indicated that early excision and grafting reduced
the number of positive wound swabs and length of hospital stay. On the other hand, four
studies addressed the proportion of participants requiring surgery; 48% (34 out of 71) of the
participants that received conservative treatment had wounds that healed without surgery.
In addition, four studies showed that conservative treatment reduced blood loss as a result
of the operation.
Authors’ conclusions: There is insufficient high quality research and evidence to enable
definite conclusions to be drawn about the effects of early excision and grafting on scar
quality in people with burns.
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Background
Burn injuries are an important health problem. Worldwide it is estimated that each year over
195,000 people die from fire-related burn injuries and millions more suffer from burn-related
disabilities and disfigurement [1]. In the United States of America (USA), annually 40,000
people are admitted for burns, including 30,000 admissions to hospitals with specialised burn
centres

. In the United Kingdom, approximately 13,000 people per year are admitted to

[2]

hospital for treatment of burns [3], while in the Netherlands the annual figure is about 1800
people [4], 550 to 600 of whom are treated in one of the three Dutch burn centres [5].
Major improvements in burn care in the twentieth century mean that mortality rates from burn
injuries have substantially decreased. This has resulted in a shift in attention from mortality
towards morbidity, for example, the functional outcome after a burn injury [6]. It is generally
understood that superficial burns heal well with few or no functional or aesthetic problems.
However, the best treatment for deep partial or full-thickness burns remains controversial [7].
In the United States, there seems to be consensus on early excision and grafting [8], while in
Europe, usually, a more conservative approach is applied. In conservative treatment, surgery is
postponed until clinical assessment indicates that surgery is inevitable. Eventually both United
States and Europe excise and graft deep partial-thickness burns, but optimal timing of this
intervention is unclear. Timing is important because early excision could reduce length of
hospital stay but increases the risk of overzealous excision, while delayed excision reduces the
risk of overzealous excision but increases the risk of wound infection and length of hospital
stay. Overzealous excision could also increase risk of scarring. Scars usually appear when
wound healing takes more than two weeks or after surgical treatment. Therefore, it might
be beneficial to postpone surgery until it becomes evident whether a wound will heal within
two weeks.
Description of the condition
A burn injury of the skin occurs when some or all the different layers of the skin are destroyed
by physical energy such as hot liquid, flame, contact burns or ultraviolet/infrared radiation,
radioactivity, electricity or chemicals [9]. In addition to the localisation of a burn and associated
injuries, severity of burn wounds is characterised by size and depth. The size of a burn is
assessed by the Total Body Surface Area percentage (TBSA%), which is the percentage of the
skin surface area burned. The depth of a burn is determined by which layers of the skin are
destroyed, only the epidermis or both the epidermis and the dermis. So far, no consensus has
been reached on the exact classifications of burns, especially not in relation to the classification
of depth [10]. In general, skin burns are classified by depth as either superficial partial-thickness
burns, deep partial-thickness burns or full-thickness burns. In superficial partial-thickness
burns only the epidermal layer and the superficial part of the dermis is destroyed. Healing
generally occurs within two weeks due to the migration of epithelial cells from the stratum
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basale to the surface, with very little or no scarring. In deep partial-thickness burns, the
epidermis and most of the dermis is destroyed with damage to deeper structures within the
skin such as blood vessels, nerves, glands and hair follicles. The damage of glands and hair
follicles hampers the migration of epithelial cells from the stratum basale surrounding these
accessory structures. Healing generally takes more than two to three weeks and occurs due
to the migration of epithelial cells from the wound edges and the sparse epithelial elements
present in the bottom of the wound. Finally, full-thickness burns involve all layers of the skin
and may involve structures underneath, such as muscle and bone, leaving little chance of
healing from the epithelial elements in the bottom of the wound. In case of a very small fullthickness burn, healing might occur by contraction and epithelial cell growth from the wound
edges [8]. Full-thickness burns will always result in scarring and often result in hypertrophic
scarring. In addition, hypertrophic scarring may also occur when re-epithelialisation does not
occur within two to three weeks [11,12].
Burn wound surfaces are sterile immediately following thermal injury, but they are rapidly
colonised by a variety of micro-organisms [13,14]. Those micro-organisms not only originate
from the patient’s own skin, respiratory and gastro-intestinal flora, but also from contact with
contaminated external environmental surfaces, hands of healthcare workers and even air [13-15].
Burn wounds provide a favourable niche for microbial colonisation and proliferation because
of their protein-rich environment and avascular necrotic tissue [13,16]. This avascularity of eschar
(necrotic tissue) results in impaired migration of host immune cells and restricts delivery of
systemically administered antimicrobial agents to that area. The most common burn wound
pathogens are Staphyloccocus aureus and Pseudomonas aeruginosa

. Colonisation of

[17]

burn wounds has been associated with delayed wound healing, increased need for surgical
interventions and prolonged length of stay at burn centres [18].
In addition to local responses, severe burn injuries can also induce systemic responses like
cardiovascular, respiratory, metabolic and immunological changes. The release of inflammatory
mediators at the site of injury has a systemic effect once a burn reaches 30% of the total
body surface area [19]. These systemic reactions, besides generating excessive oedema in burns
as a result of increased capillary permeability, can further compromise wound healing. It is
important to consider adequate local treatment as well as systemic management of a burn as
this may influence the final outcome of the injury.
Hypertrophic scarring occurs if the balance between collagen synthesis and breakdown is
disrupted

. The post-burn hypertrophic scar might present itself as a pink to red, slightly

[8]

thickened or as a red to purple inelastic mass of skin tissue. Functional impairment can occur,
especially if a hypertrophic scar crosses a joint or surrounds openings like eyes. For instance, a
contracture of the elbow may result in a limited range of motion and even cause restrictions
in daily life activities. Another example are eyes that may not close due to the inelasticity and
contraction of the hypertrophic skin. Furthermore, scars can result in discomfort because of
itching and sometimes cause neuropathic pain after burn injury [20]. The degree of hypertrophic
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scarring differs among individuals and depends on a variety of factors, one of which is time
to wound healing, with hypertrophic scar formation being seen more often if wound healing
takes more than 21 days [11]. In general, a deeper burn wound results in the formation of more
hypertrophic tissue. Other factors involved with hypertrophic scarring are race, age, genetic
factors, type of injury, anatomic region and mechanical tension on the wound [21].
Description of the intervention
The focus of this review is early excision and grafting for burns. In this section we will elaborate
on the different surgical excision and grafting techniques used in burns as well as issues of
timing.
The surgical excisions performed in burns can roughly be divided in escharotomy and surgical
debridement. Escharotomy is a surgical procedure used to treat full-thickness, circumferential
burns [22]. In those burns, the combination of a leathery-like, inelastic burned skin and the
swelling of underlying tissue can obstruct circulation and cause cell death in healthy body
parts due to ischaemia (e.g. a circumferential full-thickness burn around the forearm can
cause necrosis of the hand with even amputation as a result). In order to prevent cell death
and amputation, incisions (escharotomies) are made through the eschar until blood flow to
the body part at risk is restored [8]. Furthermore, escharotomies to the chest are used to restore
respiration and are indicated when burned skin prevents expansion of the chest necessary
for respiration [22]. Surgical debridement on the other hand, is the excision with removal of
all non-vital tissue of the burn wound and can be divided in two main approaches, namely:
fascial and tangential excision [23]. Fascial excision, or avulsion, is only practised in full-thickness
burns and consists of tearing away the burned skin and underlying subcutaneous tissue. This
technique will cause body deformities but reduces blood loss compared to tangential excision.
Tangential excision is the most commonly used technique in burn surgery and often combined
with grafting. With this technique all non-viable tissue is removed layer by layer, preserving
as much viable tissue as possible [8]. Nowadays, this procedure can be even more precise with
the development of hydro surgery which is especially used in critical functional and aesthetic
areas [23].
Grafting is the transplantation of skin onto an excised burn wound in order to provide
temporary or permanent wound closure. The timing of grafting can be immediate (i.e.
in the same procedure as the initial excision) or delayed (i.e. in a subsequent procedure)
and the skin transplant can originate from the same individual (autologous), another
individual of the same species (allogeneic or homologous) or from a different species
(xenogeneic or heterologous). There are two different kind of grafts, namely: fullthickness graft (FTG) and split skin graft (SSG). A FTG consists of the epidermis and all
of the dermis, and is used more in reconstructive surgery than primary surgery. A SSG
consists of the epidermis and some of the dermis, and is often used in primary surgery.
A SSG can be applied as a meshed, unmeshed [24] or Meek-Wall graft [25]. An untreated SSG is
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unmeshed, but when small incisions are made in the SSG, it can be expanded up to six times
its original size and is called a meshed graft [26]. Another technique to increase the surface of a
graft even more is the Meek-Wall technique. With this technique the SSG is divided into little
squares, or skin islands, and transplanted on an excised burn wound [25].
Timing of excision can be divided into early and delayed or late excision, but definitions of
these concepts are under debate. Choi et al. (2008) state that “all excision procedures done
before the natural separation of the eschar are considered an early excision, and all done
afterward are considered delayed excision”[27], while Kirn et al. (1998) defined early excision
as operative excision within seven days post-burn[28]. Herndon et al. (2007) advocate early
excision and grafting in major burns without explicitly defining ‘early’ [8], and in the review by
Ong et al. (2006) ‘early’ ranges from < 24 hours to < 144 hours post-burn [29]. In conclusion,
there is no consensus on a cut-off point between early and delayed excision.
How the intervention might work
Early excision and immediate or delayed grafting for burns provides an early wound closure or
coverage which might have beneficial effects on infection, survival and scarring. In particular,
a reduced infection rate seems probable because early wound closure limits the time a wound
is exposed to possible invading pathogens colonising the wound. Colonised burn wounds
have been associated with delayed wound healing, increased need for surgical interventions
and prolonged length of stay at burn centres [18]. The effects on survival might be a result of
early excision of eschar. Removal of eschar is thought to decrease the release of inflammatory
mediators which could cause systemic effects [19,30]. Systemic effects, like systemic inflammatory
response syndrome (SIRS), sepsis and multi-organ failure, compromise wound healing and can
cause death. Effects of early excision and grafting on scarring could be beneficial or harmful,
depending on the depth of the burn wound. In full-thickness and deep partial-thickness
burns there will be scarring regardless of intervention, but early excision and grafting could
provide early wound closure and could reduce the severity of scarring [11]. Superficial partialthickness burns, on the other hand, could heal without scarring when conservative treatment
is applied, while surgical treatment will always leave scars. Often the depth of a burn is
not either superficial partial-thickness or deep partial-thickness but a mix of those depths.
In these cases, early excision and grafting could be overzealously executed and cause
scarring in areas that would have been able to reepithelialise without surgical intervention.
Conservative treatment could give the superficial partial-thickness areas time to reepithelialise
with little or no scarring, but postponing excision of the deep partial-thickness areas too long
will cause more extensive scars [11].
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Why it is important to do this review
Surgical procedures are an important intervention in burns, but there is no consensus on the
best timing of surgical intervention. One review states that “early excision of burns reduces
mortality in patients without inhalational injury, increases blood transfusion requirements and
reduces the length of hospital stay in patients” [29], but this review is non-systematic and
not up-to-date. Several systematic reviews have been published in the field of wound care,
but most of them focus on wound dressings [31] and other topical treatments [18,32] instead of
surgical procedures. Despite these reviews, guidelines to support clinical decision-making in
burn care are predominantly practice-based or are concerned with the general treatment of
burns. For example, an evidence-based guideline was published, concerning the treatment of
burns and scalds in primary care [33]. Systematic reviews are necessary to increase the body of
underlying evidence for these guidelines. In conclusion, published reviews do not address the
effectiveness of early excision and grafting in burns.
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Objectives
To assess the effects of early excision and grafting on scar quality in people with burns of all
depths.

Methods
Criteria for considering studies for this review
Types of studies: We considered all randomised controlled trials (RCTs), both published and
unpublished, that evaluated the effects of early excision and grafting in people with burns.
We decided to consider quasi-randomised controlled trials only in the absence of RCTs.
Types of participants: We considered studies that included people of any age with burns of
any degree in any care setting. Any type of burn injury was eligible (flame, scald, chemical,
etc.).
Types of interventions: Studies were considered for inclusion if early excision and grafting
was applied and compared with any comparator intervention. Whilst there was no clear
consensus on the definition of ‘early’ we defined early excision as excision within a week
post-burn. We considered any kind of graft. Comparator interventions could include any
other intervention (e.g. different excision technique or grafts, ointments), no intervention or
a placebo intervention on condition that timing of excision was different compared to the
intervention. The timing or type of grafting did not form part of the selection process.
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Types of outcome measures: Study outcome did not form part of the selection process. We
divided outcomes into primary and secondary outcomes; these are listed below.
Primary outcomes; three outcome measures were considered primary outcomes. These
primary outcomes consisted of one positive and two negative outcomes. The positive primary
outcome was the following:
•

scar quality: observed and self reported (any definition of scar quality was accepted).

The negative primary outcomes were the following:
•

wound infection (any definition);

•

mortality.

Secondary outcomes; eight outcome measures were considered secondary outcomes. These
outcomes were the following:
•

proportion of burns requiring reconstructive surgery;

•

pain;

•

time to complete wound healing;

•

length of hospital stay;

•

adverse effects;

•

patient satisfaction;

•

quality of life;

•

costs of treatment.

Search methods for identification of studies
Electronic searches: We searched the following electronic databases for reports of randomised
controlled trials:
•

Cochrane Wounds Group Specialised Register (searched 3 October 2013);

•

the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library

		

2013, Issue 10);

•

the NHS Economic Evaluation Database (The Cochrane Library 2013, Issue 10);

•

Ovid MEDLINE (1948 to September Week 4 2013);

•

Ovid MEDLINE (In-process & Other Non-Indexed Citations October 1, 2013);

•

Ovid EMBASE (1974 to 2013 Week 39);

•

EBSCO CINAHL (1982 to 27 September 2013).

The search strategies for CENTRAL can be found in the published protocol of this review [34].
This search strategy was modified as appropriate for other databases. We combined the
MEDLINE search with the Cochrane Highly Sensitive Search Strategy for identifying randomised
trials in MEDLINE; sensitivity- and precision-maximising version (2008 revision); Ovid format.
This filter is published in the Cochrane Handbook for Systematic Reviews of Interventions
(‘Cochrane Handbook’) [35]. The EMBASE and CINAHL searches were combined with the trial
filters developed by the Scottish Intercollegiate Guidelines Network (SIGN) [36]. No date or
language restrictions were applied. In addition we searched the International Clinical Trials
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Registry Platform Search Portal (http://apps.who.int/trialsearch/; searched 6 August 2013).
Searching other resources: We checked citation lists within all reports of included studies and
major review articles in an effort to identify any additional relevant studies. We sent emails
to all authors of included studies requesting information on unpublished data and ongoing
studies.
Data collection and analysis
Selection of studies: Without restrictions on language of publication or publication status,
two review authors (CH and JH) independently assessed the titles and abstracts of studies
identified from the search in terms of their relevance and design. We obtained full versions
of articles if they matched the inclusion criteria from this initial assessment. The same two
review authors independently assessed full text articles and determined a final selection of
trials eligible for this review. Another review author (MvB) evaluated any discrepancies and
advised in case of disagreement.
Data extraction and management: Two review authors (CH and JH), working independently,
extracted and summarised details of trials using a data extraction sheet. They extracted data
on the following items:
•
		
•
		
•
		

characteristics of the trial: method of randomisation, setting, location of care, country,
source of funding;
participants baseline information: number, age, gender, type of burn, percentage total
body surface area (TBSA) burned, burn depth, inhalation injury, concurrent illness;
intervention: time elapsed before treatment, percentage TBSA grafted, types of excision,
types of grafting, concurrent interventions;

•

comparator intervention (see above);

•

outcomes: types of outcomes measured, timing of outcomes;

•

results.

The authors resolved any discrepancies by discussion with a third review author (MvB),
and contacted the trial authors when information was missing from published reports or
clarification was needed. Data from trials published in duplicate were included only once, but
were maximally data extracted.
Assessment of risk of bias in included studies: Two review authors (CH and JH) made systematic
and independent assessments of the risk of bias of each trial using the Cochrane ‘Risk of bias’
criteria [37]. The criteria relate to the following issues:
•

sequence generation;

•

allocation concealment;

•

blinding of participants and care providers;
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•

blinding of outcome assessors;

•

incomplete outcome data: assessment drop-out rate and intention-to-treat analysis;

•

selective outcome reporting;

•

other sources of bias: baseline similarity, co-interventions, compliance, similar timing of

		

outcome assessment and trial sponsorship.

Risk of bias increases with each criterion that is judged to be negative. A detailed description
of criteria for a judgement of ‘low risk’, ‘high risk’ or ‘unclear risk’ of bias can be found in the
published protocol of this review [34]. Any discrepancies in judgement between the two review
authors was resolved by discussion with a third review author (MvB). Final assessment of risk
of bias was presented in a risk of bias summary figure, which presents all of the judgements
in a cross-tabulation of study by entry. A plus (+), minus (-) or question mark (?) were used to
indicate low, high or unclear risk of bias, respectively. This display of internal validity indicates
the weight the reader may give to the results of each study.
Measures of treatment effect: Data analysis was performed according to the guidelines
of the Cochrane Collaboration [38]. One review author (CH) entered quantitative data into
RevMan, this was checked by another review author (JH) and analysed using the Cochrane
Collaboration’s associated software (RevMan) [39]. For each outcome, summary estimates of
treatment effect (with 95% confidence intervals (CI)) were calculated for every comparison.
Dichotomous outcomes were presented as risk ratios (RR) (also called relative risks) (see
Cochrane Handbook 9.2.2 [38]) with 95% CI, and continuous outcomes were presented as
mean differences (MD) with 95% CI. We intended to use standardised mean differences
(SMD) on occasions when studies assessed the same outcome (e.g. quality of life) but
measured the outcome in different ways. Time to wound healing would be analysed as a
survival (time-to-event) outcome if possible, using an appropriate analytical method (i.e.
hazard ratio, Cochrane Handbook 9.2.6 [38]).
Unit of analysis issues: We addressed the level at which randomisation occurred in our
analysis. In general, the unit of randomisation and measurement was likely to be the person.
Any deviations were described and addressed in the analysis.
Dealing with missing data: We contacted the original investigators to request missing data
whenever possible.
Assessment of heterogeneity: We planned to explore both clinical and statistical heterogeneity.
Clinical heterogeneity was assessed using information on type of early excision, timing of
early excision and body part burned. We planned to test statistical heterogeneity using the
Chi2 test and estimate the amount of heterogeneity using the I2 statistic with 95% CI [38,40],
which examines the percentage of total variation across studies due to heterogeneity rather
than to chance.
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Assessment of reporting biases: We planned to measure publication bias by the Begg funnel
plot

[41]

and the Egger test [42], if the included studies were homogeneous and sufficient in

number.
Data synthesis: We planned to perform a meta-analysis for each primary outcome if
clinical and statistical homogeneity indicated this would be appropriate [40], and calculate
summary estimates of treatment effect for every comparison. We planned to conduct a
narrative overview, structured by the type of comparison, when statistical meta-analyses
was inappropriate. We focused on direct comparisons between surgical interventions. No
totals were calculated if trial heterogeneity was considerable (I2 statistic greater than 75%).
If pooling was appropriate (I2 statistic less than 75%) we used both a fixed-effect and a
random-effects model. The fixed-effect model ignores heterogeneity and gives an estimate
of the intervention effect, assuming a single intervention effect. A random-effects model
incorporates heterogeneity amongst studies [38,43].
Subgroup analysis and investigation of heterogeneity: We planned to investigate heterogeneity
through subgroup and sensitivity analyses [38], when there was a sufficient number of studies
in the meta-analysis (i.e. more than 10). We planned to conduct subgroup analysis for the
following groups:
•

% TBSA burned (<20% TBSA versus 20% or more TBSA);

•

age (<5 years versus 5 to 60 years versus 60 years and older);

•

adequate concealment of allocation (low risk of bias versus unclear or high risk of

		bias).
Sensitivity analysis: If there was a sufficient number of studies in the meta-analyses, we
planned to perform a sensitivity analysis showing how conclusions might be affected if
studies at high risk of bias were excluded from the analyses. We planned to exclude studies
with unclear sequence generation and unclear allocation concealment.

Results
Description of studies
Results of the search: The search identified, after initial de-duplication, 512 articles. Two
review authors (CH and JH) independently assessed the titles and abstracts of these articles
and judged 26 citations to be potentially eligible for the review. Six citations appeared to be
duplicates, decreasing the number of unique articles to 20. Full texts of the eligible articles
were obtained and assessed by the same two review authors. They completed data extraction
forms and the risk of bias table, and screened the references in the articles for additional
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eligible studies. No additional studies were identified with this “snowballing” method.
An additional search in the International Clinical Trials Registry Platform Search Portal
(http://apps.who.int/trialsearch/) did not result in additional, potentially eligible trials.
Included studies: Assessment of the 20 potentially eligible articles (26 citations) resulted in the
inclusion of 10 studies (14 citations) [44-57]. The characteristics of these studies are described in
Table 1 and are summarised below.
Health care settings
Eight RCTs took place in burn centres; six in the USA [44-46,54,55,57]; one in England [47] and one
in Egypt [53]. One RCT took place in a Division of Plastic and Reconstructive Surgery in
Lithuania [48-52] and one in a General Surgery Department in India [56]. Four of the RCTs
conducted in the USA were performed by the same research group [44,46,54,57].
Participants
A total of 416 participants (224 wounds in intervention group, 226 wounds in control group)
were recruited to the 10 included studies (range of sample size 13 to 85). It is possible that this
number might be lower due to a possible overlap of participants between three studies [46,54,57]
which potentially would decrease the total to 366. Nine studies randomised the participants,
whereas one study randomised 20 hands of 16 participants [56]. Two studies randomised the
participants and, when applicable, analysed both hands in the allocated group [48-53]. Age and
percentage TBSA burned of the included participants are summarised below. The mean age
and standard error (SE) of the participants in the only paediatric study [44] was 1.8 years (SE 0.4
years) in the intervention group and 1.9 years (SE 0.5 years) in the control group. The other
nine studies included only adults [48-52,54], participants between 17 and 55 years [46], children
and adults [45,47,55,56] or were unclear whether children were excluded [53,57]. The mean age and
standard deviation (SD) of the participants in those nine studies varied from 15.4 years (SD
14.6 years) to 46.7 years (SD 2.8 years). Mean percentage TBSA burned was reported in all
10 included studies and varied from 5.5% (SD 1.1%) in the intervention group in Engrav et
al.(1983) [45] to 66.7% (SEM 6.1%) in the intervention group in Rutan et al.(1986) [54].
Interventions
All studies compared early excision and grafting within a week post-burn with a kind of
conservative treatment. Two studies only stated that conservative treatment consisted of
delayed excision and grafting [44] or grafting alone [47]. In four studies, conservative treatment
consisted of daily application of silversulfadiazine [45,54,55,57] and two studies performed delayed
excision and grafting if no re-epithelialisation occurred after application of silversulfadiazine in
14 days [48-52] or 21-24 days post-burn [46]. One study performed delayed excision and grafting
when spontaneous separation of eschar occurred after vigorous irrigation by saline and
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application of antimicrobial ointments in the form of betadine or nitrofurazone [53]. In one
study, conservative treatment consisted of application of honey dressings on alternate days [56].
Primary outcomes
Three studies included scar quality as an outcome of interest, but differed in their measurement.
In Engrav et al.(1983), scar quality was presented as the proportion of scars that had blisters,
abnormal contour, surface irregularity, hypertrophy or loss of motion [45], whereas Maslauskas
et al. (2005) used the Vancouver Scar Scale and a patient-rated cosmetic appearance of the scar
on a four point scale (lower scores represent better scar quality for both scales) [48-52]. The third
study [56] used cosmetic wound appearance three months post discharge as scar quality
measurement. Wound infection was reported in five studies and determined as clinically
significant wound infection or sepsis [44], number of days septic (4 out of 7 pre-specified
criteria) [46], positive wound swabs or blood cultures [47] or positive wound swabs from wounds
in which infection was suspected clinically [48-52,56]. Four studies reported mortality [46,47,56,57].
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Secondary outcomes
Secondary outcomes reported in the ten studies included the proportion of burns requiring
reconstructive surgery, time to complete wound healing, length of hospital stay, adverse effects
and costs of treatment. One study reported the proportion of burns requiring reconstructive
surgery [45] and one study included wound healing as an outcome of interest, measuring it as
time in days until 5% and 2% of whole skin loss was left [47]. Six studies [44-46,53,56,57] reported
length of hospital stay and one study reported costs of treatment [45]. Adverse effects were
reported in six studies, four studies reported the proportion of burns requiring surgery [44,45,55,56],
one study reported proportion of wounds with partial graft loss and need for re-grafting [53]
and one study reported percentage graft take five days post-operative [56]. Furthermore, one
study reported complications of surgery [45] and two studies reported blood loss [44,46]. None of
the studies reported pain, patient satisfaction or quality of life as outcome measure.
Excluded studies: Ten studies (12 citations) were excluded for different reasons; four studies
because they were not RCTs [58-63], three studies because excision and grafting was not
performed within a week post-burn [64-66], one study because excision and grafting was not an
intervention [67] and two studies because there was no difference in timing of excision [68,69].
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Risk of bias in included studies
Two review authors (CH and JH) independently assessed risk of bias in the ten included studies
and initially disagreed on 14 judgements. All disagreements were resolved by discussion.
Details of the risk of bias judgements for the ten studies are presented in a summary figure
(Figure 1) and are described below.

	
  

Figure 1: Risk of bias summary: review authors’ judgements about each risk of bias item for
each included study. A plus (+), minus (-) or question mark (?) represents a judgement of low,
high or unclear risk of bias, respectively.
Allocation (selection bias): For risk of bias assessment the term “allocation” included
sequence generation and allocation concealment, which both had to be considered and are
summarised below.
Sequence generation
Of the ten included studies, three studies [45,46,53] described the method of sequence generation
adequately, that is by pulling cards [45], using random number charts [46] or random allocation
software

[53]

. Additionally, one study

[56]

described the method of sequence generation

in personal communication, that is by chit method. The other six studies stated only that
participants were randomised, but did not describe the method of sequence generation [44,47.

52,54,55,57]

Allocation concealment
Of the ten included studies, two studies [45,53] described the method of allocation concealment
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adequately, that is by pulling cards [45] or using random allocation software [53]. Additionally,
one study [56] described the method of allocation concealment in personal communication,
that is by chit method. The other seven studies did not describe the method of allocation
concealment [44,46-52,54,55,57].
Blinding (performance bias and detection bias): Review authors had to judge the blinding of
participants, care providers and outcome assessors. None of the ten studies reported blinding
of participants or care providers, but the nature of treatments made it impossible to blind
them. Nevertheless, reviewers made a judgement of low risk of bias because the outcomes
were not likely to be influenced by the lack of blinding of participants and care providers. None
of the ten studies reported blinding of outcome assessors. Nevertheless, reviewers made a
judgement of low risk of bias for five studies [44,46,54,55,57] because the outcomes were not likely
to be influenced by the lack of blinding of outcome assessors. In contrast, the reviewers made
a judgement of unclear risk of bias for three studies [47-53] because some of the outcomes in
these studies could have been influenced by the lack of blinding of outcome assessors. After
personal communication with Engrav et al.(1983) [45] and Subrahmanyam et al.(1999) [56], the
reviewers made a judgement of high risk of bias and low risk of bias, respectively. Engrav
et al.(1983) performed no blinding which could have influenced outcome assessment [45],
whereas Subrahmanyam et al.(1999) described blinding as: “The assessor was the doctor
mentioned in the acknowledgements and not aware of the alootment”[56].
Incomplete outcome data (attrition bias): The item “incomplete outcome data” consisted of
two topics: drop-out rate and intention-to-treat (ITT). The drop-out rate was described and
acceptable (i.e. did not exceed 20% for short-term follow-up and 30% for long-term followup and does not lead to substantial bias) in seven studies [44,47-54,56,57], whereas one study [46]
was judged “unclear” because there were discrepancies between the numbers in the tables
and the numbers in the text. Drop-out rates in two studies [45,55] were not acceptable and
therefore judged to have high risk of bias. In Engrav et al.(1983), the drop-out rate exceeded
30% for long-term follow-up in the control group without description of reasons for dropout [45]. In Salisbury et al.(1982), 28 participants started the study but only 16 completed the
study without describing the reasons for drop-out [55]. None of the ten studies reported ITTanalysis explicitly, but it appeared likely for eight studies [44,45,47-54,56,57], whereas one study [46]
was judged “unclear” because there were discrepancies between the numbers in the tables
and the numbers in the text. Salisbury et al. (1982) clearly did not undertake ITT-analysis, as
the control group was divided in a group that needed delayed excision and grafting and a
group that healed with conservative treatment [55]. These groups were analysed separately
while this was not pre-specified in the methods section, therefore, the reviewers made a
judgement of high risk of bias.
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Selective reporting (reporting bias): All ten studies were classified as free of suggestion of
selective outcome reporting, including one study [46] that did not report length of hospital
stay and operating room procedures for a subgroup with inhalation injury. Because the high
mortality in that subgroup prevented meaningful analyses for these outcomes in survivors, the
reviewers made the judgement of low risk of bias.
Other potential sources of bias: Review authors considered four other potential sources of bias,
that is, baseline characteristics, co-interventions, compliance and timing of outcome assessment.
The baseline characteristics between intervention and control group were similar in seven
studies [44,45,47-53,55,56]. In Herndon et al. (1989), the distribution of gender and etiology at
baseline were not similar but unlikely to have influenced outcomes [46]. In Rutan et al. (1986),
age and percentage TBSA burned were not similar between groups and could have influenced
outcomes [54]. The baseline characteristics in Thompson et al (1987) were not similar with regard
to age, which could have influenced outcomes [57]. The co-interventions between intervention
and control groups were similar in eight studies [44-46,53-57], whereas no information was provided
about co-interventions in two studies [47-52]. Compliance was acceptable in all ten studies and
timing of outcome assessment between intervention and control group was similar in eight
studies [44-52,54,55,57]. In Omar et al. (2011), follow-up was at two weeks and two months
postoperatively rather than post-burn, which was on average 11 days later in the control
group

. Because the outcomes of interest were related to the operation, this difference

[53]

in timing of outcome assessment was judged “low risk of bias”. In contrast, timing of
outcome assessment in Subrahmanyam et al. (1999) was judged “unclear” because the mean
difference in timing between both groups was 25 days [56]. This difference in timing could
have influenced outcome assessment, especially with regard to the outcome scar quality.
The four potential sources of bias resulted in an overall judgement of “low risk of bias” for
seven studies [44-53,55], “high risk of bias” for two studies [54,57]; and one study [56] was judged
“unclear”.
Effects of interventions
Heterogeneity of studies with regard to interventions and outcomes prevented assessment
of reporting biases and limited data synthesis to a narrative overview, structured by the type
of comparison. Type of comparisons were delayed excision and grafting (comparison 1),
application of antimicrobials and delayed excision and grafting if necessary (comparison 2),
and honey dressings (comparison 3). The effects of interventions are presented in Table 1 and
summarised below.
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Comparison 1: early excision and grafting compared with delayed excision and
grafting (2 RCTs, 54 participants)
Two studies compared early excision and grafting with late excision and grafting after serial
dressing changes for at least two weeks [44] or with delayed grafting two to three weeks postburn [47].
Primary outcomes
Scar quality: Scar quality was not reported in these studies.
Wound infection: In Desai et al. (1991) none of the 24 participants showed clinically significant
signs of wound infection or sepsis [44]. Jackson et al. (1960) reported wound infections in a
RCT, a pilot trial and an experimental trial together, preventing data extraction for the RCT
only [47].
Mortality: Jackson et al. (1960) reported non-significant higher proportions of deaths in the
early excision group (5 out of 16) compared to the delayed grafting group (3 out of 14); risk
ratio (RR) 1.46 (95% CI 0.42 to 5.03; P = 0.55) [47].
Secondary outcomes
Time to complete wound healing: In Jackson et al. (1960), time to complete wound healing
was reported as mean days until 5% and 2% of whole skin loss was left (i.e. 95% and 98% of
full thickness area healed) [47]. Jackson et al. (1960) analysed time to complete wound healing
(a time to event outcome) as a continuous variable, which is inappropriate and potentially
misleading (since it cannot take account of people who did not heal). However, Jackson et
al. (1960) reported original data allowing re-analyses with survival analyses (Kaplan-Meier).
Median days until 95% of the wound was healed was 34 days (interquartile range, 23 to 61)
for the early excision group (n = 16) and 41 days (interquartile range, 27 to 48; log-rank test,
P = 0.77) for the delayed excision group (n = 14). Median days until 98% of the wound was
healed was 57 days (interquartile range, 23 to 81) for the early excision group and 52 days
(interquartile range, 27 to 67; log-rank test, P = 0.51) for the delayed excision group [47].
Length of hospital stay: Desai et al. (1991) reported mean length of hospital stay with standard
error; SDs were calculated for our analysis. The mean length of hospital stay was 17 days (SD
6.9) in the early excision group and 21 days (SD 10.4) in the delayed excision group (mean
difference -4.00; 95% CI -11.07 to 3.07; P = 0.27) [44].
Adverse effects: Desai et al. (1991) compared the proportion of participants in the intervention
and control group that required surgery, which is an adverse effect in the control group. The
nature of the intervention prescribed that all participants in the early excision group required
surgery (12 out of 12), whereas six out of 12 participants in the delayed excision group
required surgery; RR 1.92 (95% CI 1.10 to 3.35; P = 0.02) [44]. Furthermore, Desai et al. (1991)
reported blood loss as a result of excision; the mean total body blood turnovers (TBBT) was
significantly higher in the early excision group (1.2; SD 1.0) compared to the delayed excision
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group (0.3; SD 0.2) (mean difference 0.90; 95% CI 0.28 to 1.52; P = 0.004) [44].
Other secondary outcomes: Proportion of burns requiring reconstructive surgery, pain, patient
satisfaction, quality of life and costs of treatment were not reported in these studies.
Comparison 2: early excision and grafting compared with antimicrobial agents and
delayed excision and grafting if necessary (7 RCTs, 312 participants / 346 wounds)
Seven studies compared early excision and grafting with an antimicrobial agent and delayed
excision and grafting if necessary. Six studies [45,46,48-52,54,55,57] used silversulfadiazine (SSD) and
one study [53] used betadine or nitrofurazone in the control group.
Primary outcomes
Scar quality: Two studies reported scar quality as an outcome. Engrav et al.(1983) reported
scar quality as the proportion of participants who had hypertrophy, abnormal scar contour,
scar surface irregularity, loss of motion or blisters [45]. Hypertrophy occurred in three out of
17 participants in the early excision group and seven out of 17 in the control group that
received SSD; risk ratio (RR) 0.43 (95% CI 0.13 to 1.39; P = 0.16). Abnormal scar contour
occurred in none of the participants in the early excision group and two out of 17 in the
control group; RR 0.20 (95% CI 0.01 to 3.88; P = 0.29). Scar surface irregularity occurred
in eight out of 17 participants in the early excision group and one out of 17 in the control
group; RR 8.00 (95% CI 1.12 to 57.20; P = 0.04). Loss of motion due to contractures
occurred in none of the participants in the early excision group and one out of 17 in the
control group; RR 0.33 (95% CI 0.01 to 7.65; P = 0.49). Blisters occurred in two out of 17
participants in the early excision group and one out of 17 in the control group; RR 2.00
(95% CI 0.20 to 20.04; P = 0.56) [45]. Maslauskas et al. (2005) reported statistically significant
lower mean Vancouver Scar Scale score in the early excision group (3.65; SD 2.93) compared
to the control group that received SSD (6.77; SD 2.96) (mean difference -3.12; 95%
CI -4.45 to -1.79; P < 0.0001)

[48-52]

. Furthermore, Maslauskas et al. (2005) reported

statistically significant lower mean cosmetic appearance on a 4-point scale (1 represents
normal appearance and 4 represents unsatisfactory appearance) in the early excision group
(1.9; SD 0.78) compared to the control group (2.64; SD 0.84) (mean difference -0.74; 95%
CI -1.10 to -0.38; P = 0.0001) [48-52].
Wound infection: Two studies reported wound infection as an outcome. Herndon et al.
(1989) reported mean days septic in a subgroup of survivors without inhalation injury, which
was 1.8 (SD 2.5) for the 22 participants in the early excision group and 1.7 (SD 1.7) for the 10
participants in the delayed excision group (mean difference 0.10; 95% CI -1.38 to 1.58; P =
0.91) [46]. Maslauskas et al. (2005) reported statistically significant less positive wound swabs
in the early excision group (11 out of 40) compared to the control group that received SSD
(33 out of 39); RR 0.33 (95% CI 0.19 to 0.55; P < 0.0001) [48-52].
Mortality: Two studies reported mortality as an outcome. Herndon et al. (1989) reported
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Figure
2: Forest plot of comparison 2: Early excision and grafting vs conservative treatment
	
  
	
  

with SSD and subsequent excision and grafting, outcome: Mortality.
Secondary outcomes

Proportion of burns requiring reconstructive surgery: One study [45] reported the proportion
of burns requiring reconstructive surgery in approximately one year follow-up. One out of 17
participants required reconstructive surgery in both the early excision group and the control
group.
Length of hospital stay: Four studies [45,46,53,57] reported length of hospital stay. Pooling was not
possible due to missing data [57] and clinical heterogeneity (hand burns in participants with
relatively small [45] or medium [53] mean percentage TBSA burned; or participants with major
burns [46]). Engrav et al. (1983) reported significant shorter mean hospital stay in the early
excision group (16.4 days; SD 1.2) compared to the delayed excision group (25.0 days; SD
1.8) (mean difference -8.60; 95% CI -9.47 to -7.73; P <0.001) [45]. Omar et al. (2011) reported
significant lower mean hospital stay in the early excision group (16 days; SD 2.5) compared to
the delayed excision group (24 days; SD 3.4) (mean difference -8.00; 95% CI -9.85 to -6.15;
P <0.001) [53]. Herndon et al. (1989) reported the mean length of hospital stay in a subgroup
of survivors without inhalation injury only, which was 53 days (SD 38) for the 22 participants
in the early excision group and 47 days (SD 25) for the 10 participants in the delayed excision
group (mean difference 6.00; 95% CI -16.19 to 28.19; P = 0.65) [46]. Mean length of hospital
stay in Thompson et al. (1987) was reported without variance data, and only for survivors in
different groups independently. Summarised mean length of hospital stay for all groups was
46 days for the 15 participants in the early excision group and 62 days for the 9 participants
in the delayed excision group [57].
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Adverse effects: Two studies reported proportion of burns requiring surgery as an outcome [45,55].
The nature of the intervention prescribed that all participants in the early excision group
required surgery. Both Engrav et al. (1983) [45] and Salisbury et al. (1982) [55] studied hand burns
and were considered sufficiently similar to pool (in the absence of significant heterogeneity
(P = 0.23; I2 = 29%; Figure 3), a fixed effect model was used). Pooling both studies, all
of the 30 participants in the early excision group and 20 out of 37 in the delayed excision
group required surgery; RR 1.82 (95% CI 1.34 to 2.46; P < 0.001; Figure 3). Three studies
reported adverse effects related to the operative treatment [45,46,57]. Engrav et al. (1983)
reported complications of surgery, which occurred in both the early excision group (upper
airway obstruction; 1 out of 22) and the delayed excision group (donor site infection; 1 out
of 12); RR 0.55 (95% CI 0.04 to 7.96; P = 0.66) [45]. Herndon et al. (1989) reported blood loss
(mean total body blood turnovers (TBBT)) as a result of excision in survivors without inhalation
injury, which was statistically significant more in the early excision group (2.1; SD 2.2; n = 22)

Chapter

compared to the delayed excision group (0.7; SD 0.6; n = 10) (mean difference 1.40; 95% CI

4

0.41 to 2.39; P = 0.006) [46]. Thompson et al. (1987) reported blood loss (mean units of blood
infused) without variance data and only for different groups independently. Summarised
mean units of blood infused for all groups was 124.7 units in the early excision group and
52.4 units in the delayed excision group [57]. Omar et al. (2011) reported the proportion of
wounds with partial graft loss and need for re-grafting, which occurred in 5 out of 25 hands
in the early excision group and 4 out of 27 hands in the delayed excision group; RR 1.35 (95%
CI 0.41 to 4.47; P = 0.62) [53].
Costs of treatment: One study reported mean total hospital costs including physicians
charges in United States dollars, which were statistically significant lower in the early excision
group (9,063; SD 1,144) compared to the delayed excision group (12,702; SD 1,270) (mean
difference -3,639; 95% CI -4,329.19 to -2,948.81; P < 0.001) [45].
Other secondary outcomes: Time to complete wound healing, pain, patient satisfaction and
quality of life were not reported in these studies.

Figure 3: Forest plot of comparison 2: Early excision and grafting vs conservative treatment
with SSD and subsequent excision and grafting, outcome: Proportion of participants requiring
surgery.
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Comparison 3: early excision and grafting compared with honey dressings (1 RCT, 50
participants)
One study compared early excision with honey dressings in 50 people with less than 30%
TBSA burned [56].
Primary outcomes
Scar quality: Subrahmanyam et al. (1999) assessed wound appearance three months post
discharge but did not describe the measurement instrument sufficiently

[56]

. Scars were

analysed as the proportion of wounds that had “excellent or good results”, while “fair
result” was the only other category stated. Excellent or good results were reported in 22
out of 24 participants in the early excision group and 12 out of 22 in the control group that
received honey dressings; RR 1.68 (95% CI 1.13 to 2.51; P = 0.01). Additional data provided
in personal communication conflicted the published data.
Wound infection: Wound infection in Subrahmanyam et al. (1999) was determined with
positive bacterial swabs when wound infection was suspected clinically. Subrahmanyam et al.
(1999) reported statistically significant less positive wound swabs in the early excision group
(7 out of 71) compared to the control group that received honey dressings (42 out of 123);
RR 0.29 (95% CI 0.14 to 0.61; P = 0.001) [56].
Mortality: Subrahmanyam et al. (1999) reported non-significant lower proportions of deaths
in the early excision group (1 out of 25) compared to the honey treated group (3 out of 25);
RR 0.33 (95% CI 0.04 to 2.99; P = 0.33) [56].
Secondary outcomes
Length of hospital stay: The mean length of hospital stay in Subrahmanyam et al. (1999) was
significantly shorter in the early excision group (21 days; SD 4) compared to the honey treated
group (46 days; SD 19) (mean difference -25.00; 95% CI -33.10 to -16.90; P < 0.001) [56].
Adverse effects: Subrahmanyam et al. (1999) compared the proportion of participants in
the intervention and control group that required surgery [56]. The nature of the intervention
prescribed that all participants in the early excision group required surgery (25 out of 25),
whereas 11 out of 22 participants in the honey treated group required surgery; RR 1.96 (95%
CI 1.30 to 2.96; P = 0.001). However, graft take five days post-operatively was less successful
in the honey treated group. Nineteen participants in the early excision group had 100% graft
take, whereas the remainder (five or six participants, unclear if deceased participant is included)
had 95% graft take. Only two of the 11 excised participants in the honey treated group had
100% graft take five days post-operative, whereas the remainder nine ranged between 40%
to 84% graft take. Subrahmanyam et al. (1999) reported a significantly better (P < 0.05)
graft take in favour of the early excision group, however, the method of analysis was unclear
and original data were not reported, therefore re-analyses was not possible [56]. Furthermore,
Subrahmanyam et al. (1999) reported blood loss as mean (SD) blood replacement units. The
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mean blood replacement units was significantly higher in the early excision group (35 units;
SD 12) compared to the honey treated group (21 units; SD 15) (mean difference 14.00; 95%
CI 6.47 to 21.53; P = 0.0003) [56].
Other secondary outcomes: Proportion of burns requiring reconstructive surgery, time to
complete wound healing, pain, patient satisfaction, quality of life and costs of treatment
were not reported in this study.

Discussion
Summary of main results
We included ten randomised controlled trials in this review that evaluated early excision and
grafting in burns. Studies compared early excision and grafting with either:
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•

delayed excision and grafting (comparison 1; two studies),

•

application of antimicrobial agents and delayed excision and grafting if necessary

		
•

(comparison 2; seven studies), or
application of honey dressings (comparison 3; one study).

The variety in control interventions and differences in outcome measures between studies
made pooling of data inappropriate for most results, therefore, the results have been
presented in a narrative overview by comparison. This summary of main results is divided
in three primary outcomes (scar quality, wound infection and mortality) and all secondary
outcomes have been combined.
Scar quality
Overall, there was insufficient data to support any definite conclusions that early excision and
grafting improved scar quality compared to delayed excision. One study showed statistically
significant better scar quality in one out of five reported scar outcomes [45] and favoured delayed
excision. Two studies showed statistically significant better scar quality for three outcomes
measures after early excision [48-52,56], although one of those studies [56] provided additional
data in personal communication that conflicted with the published data and therefore these
results should be interpreted with caution. In summary, three outcome measures favoured
early excision, one outcome measure favoured delayed excision and four outcome measures
showed no statistically significant differences with regard to scar quality.
Wound infection
Five studies addressed wound infection as an outcome but differed in outcome measurement.
Two studies reported statistically significant less positive wound swabs in the early excision
group [48-52,56], whereas two studies found no statistically significant difference in clinical signs
of infection between early excision and delayed excision [44,46]. One study reported wound
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infections in a RCT, a pilot trial and an experimental trial together, preventing meaningful data
extraction for the RCT only [47]. A cautious conclusion might be that although early excision
reduces the number of positive wound swabs, there appears to be no clinically significant
reduction in wound infection.
Mortality
Four studies addressed mortality as an outcome. Herndon et al. (1989) [46] and Thompson et al.
(1987) [57] were considered sufficiently similar to pool and analyses showed significant lower
proportions of deaths in the early excision group compared to the delayed excision group.
These results should be interpreted with caution as these studies might have an overlap in
participants. The other two studies reported non-significant higher [47] or lower [56] proportions
of deaths in the early excision group. Overall, there was insufficient data to support any
definite conclusions.
Secondary outcomes
Except for pain, patient satisfaction and quality of life, all other secondary outcomes
(proportion of burns requiring reconstructive surgery, time to complete wound healing, length
of hospital stay, adverse effects and costs of treatment) were addressed by at least one study.
No statistical differences were found for the proportion of burns requiring reconstructive
surgery [45] and time to wound healing [47]. Six studies addressed length of hospital stay,
three studies significantly favoured early excision [45,53,56], two studies reported no significant
difference [44,46] and one study favoured early excision but reported mean length of hospital
stay without variance data [57]. A cautious conclusion might be that length of hospital stay is
shorter with early excision and grafting compared to conservative treatment.
Seven studies addressed one or more adverse effects, that is proportion of participants
requiring surgery, need for re-grafting, reduced graft take, blood loss and complications
of surgery. Four studies addressed the proportion of participants requiring surgery [44,45,55,56],
which can be regarded as an adverse effect in both the intervention and control group. Ideally,
burn wounds in the control group heal completely with conservative treatment only, therefore
delayed surgery is an adverse effect in the control group. On the other hand, this outcome
indicates that a proportion of participants in the early excision group received unnecessary
surgery from a wound healing perspective, which can be regarded as an adverse effect in the
early excision group. The nature of the intervention prescribed that all participants in the early
excision group received surgery. All four studies reported that significantly less participants
in the control group required surgery compared to the early excision group. Overall, 52%
(37 out of 71) of the participants in the control group required surgery. Consequently, 48%
of the participants had wounds that healed without surgery. In addition, Omar et al. (2011)
reported no significant difference in the proportion of wounds with partial graft loss and
need for re-grafting between early and delayed excision
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(1999) reported a significantly better graft take five days post-operative in favour of the
early excision group [56]. However, the method of analysis in Subrahmanyam et al. (1999) was
unclear and original data were not reported, therefore re-analyses was not possible. Four
studies addressed blood loss as a result of excision as an adverse effect of treatment. Desai
et al. (1991), Herndon et al. (1989) and Subrahmanyam et al. (1999) reported significantly
more blood loss in the early excision group [44,46,56]. The fourth study reported similar findings
without variance data, therefore re-analyses was not possible [57]. Complications of surgery
were reported in Engrav et al. (1983) and consisted of one case of upper airway obstruction in
the early excision group and one case of donor site infection in the delayed excision group [45].
The final secondary outcome addressed was costs of treatment. Engrav et al. (1983) reported
significantly lower mean total hospital costs in the early excision group compared to the
delayed excision group [45]. A cautious overall conclusion might be that early excision reduces
the length of hospital stay, whereas conservative treatment reduces the proportion of
participants that receive a surgical intervention and reduces blood loss as a result of the
operation. A reason for our caution is that heterogeneity of studies prevented pooling for
most outcomes and therefore none of the results were sufficient to support any definite
conclusions.
Overall completeness and applicability of evidence
The objective of this review was to assess the effectiveness of early excision and grafting on
scar quality in people with burns of any depth. Unfortunately, only three out of ten studies
addressed scar quality as an outcome and differed in outcome measurement. With regard to
mortality, major improvements in burn care in the twentieth century have decreased mortality
rates. One of those major improvements is early excision in major burns, but other more
recent improvements in newly developed topical antibiotics and critical care might diminish
the effect of early excision on mortality. Since three out of four studies that reported mortality
were conducted more than 25 years ago, this raises the question whether the results of
those older studies are still applicable to present-day burn care. In addition, none of the
included studies addressed the patient reported outcomes of pain, satisfaction or quality of
life. Therefore, overall completeness has clearly not been achieved. The included studies were
heterogeneous, so we could not assess publication bias with a Begg funnel plot or an Egger
test. In addition, the cautious conclusion that there appears to be no clinically significant
reduction in wound infection between early excision and conservative treatment might be
applicable to specialised burn centres in developed countries only. In contrast to most health
care facilities in developing countries, those burn centres have the facilities and resources that
are necessary to prevent wound infection.

101

Chapter

4

Chapter 4

Quality of the evidence
The evidence combined in this review was of insufficient quality to allow definite conclusions
to be drawn. Most of the ten included studies had relatively small sample sizes, ranging
from 13 to 85, and the total of 416 participants might be lower due to a possible overlap of
participants between three studies [46,54,57]. While pooling data from small trials could increase
statistical power and give a more precise overall estimate of effect size, most of the studies
in this review did not compare similar interventions or differed in outcome measures, which
generally prevented pooling. Most of the included studies had methodological limitations
regarding sequence generation, allocation concealment and blinding of outcome assessment.
Only two studies described sequence generation and allocation concealment adequately [45,53]
and one study provided this information in personal communication [56]. One study described
sequence generation adequately but did not provide information about the allocation
concealment [46] and the other six studies only stated that participants were randomised. The
nature of the interventions made blinding of participants and care providers not possible, but
outcome assessors could have been blinded. This was done in six out of ten studies, whereas
three studies did not describe blinding of outcome assessors [47-53] and one study did not blind
the outcome assessor [45]. Furthermore, drop-out rate in two studies was unacceptable high
without reasons given [45,55], one study did not perform intention-to-treat (ITT) analysis [55] and
one study had a minor discrepancy between the number of participants in the text and the
number of participants in the tables [46]. As a result of all these deficiencies, evidence from the
included studies should be interpreted with caution.
Potential biases in the review process
Potential bias in the review process might have occurred due to a possible participant
overlap between three studies [46,54,57] that were conducted in the same hospital with an
overlapping study period. We were unable to confirm whether there was a participant
overlap, or determine how this would alter our conclusions, should it indeed be the case.
Another potential bias might have arisen as a result of the minimal response to our queries
from authors of the eligible studies. The review authors tried to contact study authors by
email in an attempt to retrieve all possible data to assess the studies thoroughly. No contact
details were retrieved of Jackson et al. (1960) and Salisbury et al.(1982) [47,55]. Despite issuing
a reminder, we received replies only from Engrav et al. (1983), Maslauskas et al. (2005) and
Subrahmanyam et al. (1999) [45,48-52,56]. As a result of those answers, we judged the sequence
generation and allocation concealment of Subrahmanyam et al. (1999) to be of “low risk of
bias” instead of “unclear risk of bias” and we judged the blinding of outcome assessment of
Engrav et al. (1983) to be of “high risk of bias” instead of “unclear risk of bias”. Maslauskas
et al. (2005) provided information on citations only.
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Agreements and disagreements with other studies or reviews
The results of this review are largely in accordance with the results of Ong et al. (2006),
but some conclusions in that non-systematic and not up-to-date review were slightly
premature

. Ong et al. (2006) states that “early excision of burns reduces mortality in

[29]

patients without inhalational injury, increases blood transfusion requirements and reduces
the length of hospital stay in patients”. These conclusions were based on six studies, all with
methodological limitations and including one study that was excluded in this review because it
was not a RCT [61-63]. Since none of the included studies provided firm evidence, conclusions by
Ong et al. (2006) should have been more cautious. Furthermore, the small number of included
studies in this review is in accordance with two Cochrane reviews that focused on wound
dressings [31] and topical silver [32] that included 26 and 20 RCTs, respectively. Those reviews
included more studies, which was expected considering the broader search with regard to
the intervention. Wasiak et al. (2008) included all RCTs that assessed burn wound dressings [31]
and Storm-Versloot et al. (2010) included all RCTs that assessed silver containing wound
dressings and topical agents [32]. Another review investigated the methodological quality of
randomised controlled trials in burn care [70]. Danilla et al. (2009) included 257 eligible studies
(from OVID Medline 1950 to January 2008) and concluded that “the reporting standards
of RCTs are highly variable and less than optimal in most cases”. Furthermore, their results
showed an increase in RCTs over time without a significant improvement in methodological
quality [70]. These findings are only partly in line with our results; methodological quality in the
ten included RCTs is similar over time, but our review showed no increase in published RCTs
over time as only two out of the ten included RCTs were performed in the 21st century.

Authors’ conclusions
Implications for practice
There is insufficient high quality research and evidence to enable definite conclusions to
be drawn about the effects of early excision and grafting on scar quality in people with
burns. Nonetheless, results indicate that early excision and grafting reduces positive wound
swabs and length of hospital stay, whereas conservative treatment reduces the proportion
of participants that receive a surgical intervention and reduces blood loss as a result of the
operation.
Implications for research
There is a need for large, well-designed trials that compare early excision and grafting with
conservative treatment in burns. In order to improve methodological quality, future studies
should be designed in conjunction with a trials expert and a statistician and should follow
the CONSORT guidelines on reporting [71]. Appropriate sequence generation and allocation
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concealment methods should be used in order to reduce the risk of selection bias, and
blinding should be attempted to avoid performance and detection biases. Although it is
difficult to blind participants and care providers, it is possible to blind outcome assessors.
A sample size calculation should be used in order to increase statistical power and give a more
precise overall estimate of effect size. Furthermore, future trialists might add pain, patient
satisfaction and quality of life to their outcomes of interest, as these outcomes are especially
important for patients. In addition, future trialists should include scar quality as an outcome of
interest, preferably measured with validated scar assessment tools that incorporate both the
patient’s and professional’s perspective, like the Patient and Observer Scar Assessment Scale
(POSAS) [72] (www.posas.org) that has been found reliable and valid [73].
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Abstract
Background: The face is central to our identity and provides our most expressive means
of communication. Currently, the role of facial scarring in relation to self-esteem is unclear
and the value of self-reported scar assessment is insufficiently understood. The aim of this
study was twofold: (1) to assess the extent of agreement between patients’ ratings and
observers’ ratings of facial scar characteristics; and (2) to examine if patients’ and observers’
scar characteristics ratings, or the differences, are associated with the patients’ self-esteem.
Methods: A prospective study was conducted including patients with facial burns. Patients
completed the Patient and Observer Scar Assessment Scale (POSAS) and the Rosenberg SelfEsteem Scale 3 months post-burn.
Results: Ninety-four subjects were included, 76 (81%) men and mean percentage TBSA
burned was 12.4 (SD 10.4; range 1–50). Subject’s and observer’s assessment were significantly
positively correlated and were identical in 53% of the cases. Subjects’ assessments and
discrepancy scores on the scar characteristic surface roughness were associated with selfesteem in multiple regression analysis.
Conclusions: The majority of the patients scored the quality of facial scars in a similar way
as the professionals. Furthermore, facial scarring appeared only moderately associated with
self-esteem. However, our study suggests that using both patients’ and professionals’ scar
assessments provides more useful information regarding the patients’ well-being relative to
focussing on the separate assessments only. In particular a discrepancy between the patients’
and professionals’ view on surface roughness might be an early indication of psychological
difficulties and a call for further clinical attention.
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Background
The face is a central aspect of identity and one of our most expressive means of communication.
These and other functions can be compromised as a result of a facial burn, which subsequently
may relate to negative self-perceptions [1]. Burns generally have a high prevalence of head
and neck involvement [2], presumably because that area is more exposed compared to body
regions usually covered with clothes, such as the trunk or the legs. Prevalence rates of facial
involvement vary internationally between 6% and 60% [3–5]. A recent study showed that
almost half of the patients admitted to Dutch burn centres had facial burns [6], and thus were
at risk for visible scars. Additionally, one in five patients needed facial surgery, indicating
a deep burn, and one in twenty patients needed reconstructive facial surgery [6]. Despite
sophisticated techniques in surgery and reconstructive surgery, operative treatment has not
yet established healing without scars.
In recent years, the focus on patient reported outcomes (PRO) has increased in various health
related domains. PROs are self-reports that provide insight in how patients perceive (aspects
of) their health. It was recently recommended that self-reports of scar evaluations should
be integrated in clinical assessments, based on findings that patient-rated scar severity was
directly related to psychological distress whereas observer-rated scar severity was unrelated
to psychological distress [7]. However, as to why this is the case is poorly understood,
hindering the interpretability and clinical decision-making based on the patient’s perspective.
A first requisite to better understand why both assessments differ in their relationship to
psychological distress is to compare the patients’ and observers’ assessment. The differences
between both perspectives in relation to psychological distress found in a prior study [7] may
suggest that in general both do not agree. However, because previous studies used different
scar assessment tools for patients and professionals, no comparison could be made between
the two perspectives.
Alternatively, it is conceivable that only a subgroup of patients deviates from the professional’s
view in their scar evaluation. For instance, patients who highly value their personal appearance
may have difficulties accepting the scars. A prior study showed that importance of appearance
predicted body image dissatisfaction [8]. Additionally, a ‘good outcome’ to the professional
may not be seen as a good outcome by the patient as patients and professionals may use
different frameworks in their scar evaluation. Likely, professionals use their clinical experience
in previous patients as a reference, whereas patients might be more influenced by personal
factors, such as reference to their appearance before the burn event, and their perceptions of
social functioning

[9]

. It is therefore important to recognise the differences and to increase

insight into the meaning of these differences; a substantial discrepancy might be an indication
of psychological distress.
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In this perspective, an outcome measure of particular interest might be self-esteem as it
has been related to a variety of psychological problems such as depression [10,11] and anxiety [11].
Self-esteem can be defined as one’s overall sense of worthiness as a person [12] or as the
attitude a person has to oneself [13] and is regarded as a relatively stable trait over time [14].
This stability was confirmed in several studies [13,15,16], although a study in cosmetic surgery in
both visible and non-visible areas found a small but significant increase between pre-surgery
and post-surgery self-esteem [17], indicating the potency of change. In the burns literature the
relationship between facial scars and the patient’s well-being is still subject of debate. Only
moderate relationships have been shown between burn severity measures (e.g. percentage
TBSA burned, number of burn-related surgeries and scar visibility) and several social and
emotional variables [18]. Nevertheless, self-esteem may have value in detecting patients with
psychological difficulties in relation to facial scarring and may be relevant when investigating
the agreement among self-reports and professionals assessment of facial scarring.
In summary, although PROs are highly valued, including in scar assessments, it is insufficiently
understood what information self-assessment produces and to what extent patients and
observers agree on scar assessments. Furthermore, clinical practice and decision-making
might benefit from a better understanding of underlying causes explaining a discrepancy
between patient and observer evaluations. With the introduction of the POSAS [19] (http://
www.POSAS.org), a scar assessment instrument is available for both self-assessment and
observer assessment, allowing to compare the extent to which patients and observers agree
on scar qualities. Additionally, this instrument enables the identification of specific scar
characteristics that may be more troublesome than others from the patient’s point of view.
Therefore, the aim of this study was twofold: (1) to assess the extent of agreement between
patients’ ratings and observers’ ratings of facial scar characteristics; and (2) to examine if
patients’ and observers’ scar characteristics ratings, or the differences, are associated with the
patients’ self-esteem.

Methods
Participants
This study included patients from a larger multicentre study. The clinical outcomes were
previously published

[20]

and follow-up treatment was performed according to standard

clinical practice. Patients admitted to one of the three Dutch burn centres were enrolled in
the study between March 2006 and January 2009. Patients were eligible if they had facial
burns (including neck) and were ≥18 years. Patients were excluded if they were unable to
provide informed consent, for instance due to cognitive impairment or because they had poor
Dutch proficiency.
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Procedure
Patient and burn characteristics were collected from medical files and participants completed
follow-up measures at 3 months post-burn. All patients provided informed consent, and the
medical ethical board of the Maasstad hospital (Rotterdam, the Netherlands) approved the
study (TWOR 2005/25).
Measures
Scar quality
The Patient and Observer Scar Assessment Scale (POSAS) was used to assess the scar quality
of facial burn scars. The scale has been found reliable and valid [21], and enables both patient
and observers to assess the same scar on six different scar characteristics, with an overlap of
four characteristics. The patient assesses the scar on pain, pruritus, colour, thickness, surface
roughness and pliability. The observer assesses the scar on vascularity, pigmentation, thickness,
relief, pliability and surface area. Both use a numerical 10-point scale in which 1 represents a
scar comparable with ‘normal skin’ whereas 10 represents the ‘worst scar imaginable’. Both
the patient and the observer independently assess the same scar, which is the scar judged
by the patient as being the most severe [19]. The observer assessment was performed by an
experienced and trained observer, either a physician, nurse or researcher.

Chapter
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Self-esteem
The Rosenberg Self-Esteem Scale (RSES) [22] was used to assess the patient’s self-esteem. This
questionnaire involves 10 items and is scored on a 4-point Likert scale with responses ranging
from strongly agree to strongly disagree. Five statements are positively, and five are negatively
worded. Scores of the negatively worded statements are reversed. The sum of scores ranges
from 10 to 40. A higher score indicates a higher self-esteem.
Data analysis
Only participants who completed questionnaires on scar quality and self-esteem 3 months
post-burn were selected for this study. Comparison analyses were used to assess whether
included participants were different from participants who did not complete the questionnaires.
Continuous variables were assessed using two-tailed independent t-tests and categorical
variables with chi-squared statistics. Differences between the patients’ and the observers’
scores on the scar characteristics were calculated by subtracting the observer’s ratings from
the patient’s ratings, resulting in discrepancy scores. Consequently, a positive discrepancy
score represents patients that score their scar more severe compared to the observer, whereas
a negative discrepancy score represents patients that score their scar less severe compared
to the observer. A discrepancy score of zero represents an identical patient and observer
score for the same scar characteristic. An average score for the observers colour assessments,
including ‘vascularity’ and ‘pigmentation’, was used to compare with the patients colour
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assessments. Kendall’s tau coefficient was used to assess the correlation between the patient’s
and the observer’s assessment. In addition, descriptive statistics were used to assess the level
of agreement on scar characteristic assessments between patients and observers. Multiple
regression analyses were used to examine patients’ and observers’ ratings association with
the patients’ self-esteem and results were presented as standardised regression coefficients.
One model included only the scar characteristics, whereas a second model also included the
percentage total body surface area (TBSA) burned and the patient characteristics gender and
age. We used the R2 statistic to provide information on the proportion of variance explained
by the model. Data were analysed using PASW (Predictive Analytics SoftWare) Statistics 18.0
(IBM, New York City) and Mplus (version 6.1) [23].

Results
The patient and the burn characteristics of the participants who completed both the POSAS
and the RSES (n = 94) and those who had incomplete files (n = 38) are summarised in Table
1. Analyses comparing included participants to excluded participants did not show significant
differences. Differences in gender, age, inhalation injury, surgical treatment and percentage
TBSA burned were clearly not significant (p > .10). For one variable, a significant level of
p < .10 was found: compared with those who completed all asspessments, the drop-outs
showed a tendency to have less facial surgery (p = .07). The included participants had a mean
age of 39.7 years (SD 13.6; range 18–66) and 81% were men. The participants suffered from
minor to moderate burns, mean percentage TBSA burned was 12.4 (SD 10.4; range 1–50),
and the mean RSES score was 32.6 (SD 5.5; range 19–40).

Table 2 presents the mean POSAS scores with SD and interquartile range (IQR) at 3 months
post-burn. All scores (mean, variances) were lower for the observer scar assessment scores
compared to the patient scores on equal or comparable characteristics. Both patient and
observer mean scores were in the bottom third of all possible scores, closer to the rating
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‘normal skin’ than the rating ‘worst scar imaginable’, indicating relatively minor facial scars.
Kendall’s tau statistics showed that patient and observer scar assessments were significantly
positively correlated for all comparable scar characteristics. The strength of this correlation
was moderate (>0.3) for colour and strong (>0.5) for the other scar characteristics.
Table 3 presents the proportion of patients that score their scar more severe, identical or less
severe compared to the observers’ score. Patient and observer scar assessment scores were
identical in approximately 70% of the scores for the scar characteristics thickness, surface
roughness and pliability, whereas the percentage of agreement for colour (pigmentation
and vascularity) was 30%. For all scar characteristics together, the patient and the observer
scores were identical in 53% of the ratings and another 17% differed only one point on a
10-point-scale, indicating a fair level of agreement between patients’ and observers’ scar
assessment. The patients scored their scar more severe (higher POSAS score) compared to
observers in approximately 25% of the scores for the scar characteristics thickness, surface
roughness and pliability, whereas this percentage was twice as high (50%) for colour. On
average, these patients scored their scar 2.7 points more severe compared to the observers,
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indicating a substantial discrepancy in scar assessment in this group. Patients scored their scar
less severe (lower POSAS score) compared to observers in approximately 5% of the scores for
the scar characteristics thickness, surface roughness and pliability; this percentage was higher
(approximately 20%) for the scar characteristic colour. On average, these patients scored their
scar 1.9 points less severe compared to the observers.
Table 4 presents the results on the relationship between the scar characteristics and selfesteem. Model 1 included only scar characteristics to obtain insight in the single associations
between facial scar characteristic scores from both the observer’s and the patient’s point of
view and self-esteem. Additionally, the discrepancy scores on facial scar characteristics were
investigated in relation to self-esteem. No significant associations were found between the
observers’ scar characteristics scores and self-esteem, whereas a significant association was
found between the self-reported scar characteristic surface roughness and self-esteem. A
significant association was also found between the discrepancy scores of surface roughness
and self-esteem, and a trend was found for pliability (ρ = 0.053). These findings indicate that
a more severe patient scar score on surface roughness and pliability compared to the observer
score was associated with lower self-esteem.

β

β

β

In Model 2, percentage TBSA burned, age and gender were included to control for a possible
association of these variables on self-esteem. With regard to the observer’s scores, this
model showed significant associations between both age and percentage TBSA burned and
self-esteem, indicating that younger people and those with more severe burns had a lower
self-esteem. None of the scar characteristics were found statistically significant. Similarly,
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the patient’s self-report scores showed an association for age and a trend for percentage
TBSA burned with self-esteem. The finding that surface roughness was no longer statistically
significantly related to self-esteem indicates that age and percentage TBSA burned are
associated with self-esteem to a greater extent, relative to the self-reported facial scar
characteristic surface roughness. Finally, the discrepancy scores indicated that a larger
discrepancy on surface roughness was associated with lower self-esteem. In contrast to the
analyses with professionals’ and patients’ scores, the discrepancy overruled the effects of
age and percentage TBSA burned. This finding indicates that a more severe patient scar
score on surface roughness compared to the observer score was associated with self-esteem
to a greater extent, relative to age and percentage TBSA burned. Although the explained
proportions of variance were modest, Model 2 including the discrepancy scores explained the
largest part, that is 16.0%.

Discussion
To our knowledge, the present study is the first study that examined the level of agreement
between patient’s and observer’s scar assessment, and investigated the association between
scar evaluations from several points of view, that is the patient, the professional and the
discrepancy between both, in relation to self-esteem. Interestingly, the majority of the patients
(70%) evaluated the individual scar characteristics identical or similar (plus or minus one point)
compared to the professional’s evaluation. Only a minority evaluated the scar characteristics
less severe than the professional, whereas 26– 54% scored the individual scar characteristics
more severe. The finding that there was a significant correlation between patients’ and
observers’ scores, and that on average 70% of the patients had identical or similar scores
relative to the professional indicates that the majority of patients are well able to evaluate
their scar. This finding contrasts with results from a previous study that reported no significant
correlations between patients’ and professionals’ scar ratings [7]. Of notice, the patients and
the professionals in that study used different instruments for scar assessment, likely explaining
these different outcomes. The current study used one validated scar assessment tool that was
developed for both patient and observer assessment, yielding more meaningful outcomes
when comparing both perspectives.
Despite the large overlap in scores from the patients’ and professionals’ perspective, a group
of patients scored some scar characteristics more severe than the observer. When using these
discrepancy scores in the multiple regression analysis, higher discrepancy scores on surface
roughness showed to be significantly associated with a lower self-esteem. This association
remained significant when controlled for age, gender and percentage TBSA burned.
Although causal pathways could not be established in this study, this finding suggests that
overestimating the scar characteristic surface roughness relative to the professional may
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be an indicator of psychological difficulties. A possible explanation for why particularly
surface roughness was associated with self-esteem may be that this scar characteristic is the
most visible abnormality and therefore the most bothersome aspect of facial scarring. It is
conceivable that surface roughness affects social comfort, which has been found to correlate
with body esteem in burn survivors [18]. Other scar characteristics might be less noticeable, a
thick scar for instance can still be smooth and colour differences occur also in the general
population. In addition, a difference in colour can more easily be camouflaged with makeup. The scar characteristic pliability is generally not visible, although it can cause a visible
disturbance in facial expression during social interaction. Although more research is needed,
early identification of a discrepancy between the patient’s and the professional’s assessment
may provide an opportunity to open a discussion with the patient, provide appropriate
interventions and prevent further patient distress or dissatisfaction. Although speculative,
these patients may benefit less from surgical interventions alone to improve satisfaction with
appearance aspects as most scars cannot be removed.
This study also supports other studies, such as a study that found no association between
observer-rated scar severity and psychological distress [7] or a study that found an association
between larger burns and high body image dissatisfaction [24]. Furthermore, the finding that
the statistically significant effect of self-reported facial scarring on self-esteem was overruled
by the percentage TBSA burned and age may indicate that facial scarring appears only
moderately associated with self-esteem, although it should be noted that the facial scars
in this study were relatively mild. The finding that percentage TBSA burned was relatively
stronger associated with self-esteem was supported by a study that compared body-esteem
of paediatric burn survivors with an age-matched comparison group without burns. That
study found a small significant negative relationship between burn scar severity and bodyesteem [25]. Because scar severity comprised number of surgeries and number of scarred body
parts, one may argue that these characteristics also reflect burn severity and therefore support
the current findings. However, it should be noted there was a difference in outcomes, that is
body-esteem instead of self-esteem. Although body-esteem is a component of self-esteem, a
change in one component does not necessarily change the overall self-esteem. Probably, most
people compensate the effects of facial disfigurements by giving more emphasis to other
qualities involved in self-esteem [13]. As a result, the overall self-esteem can remain stable while
the different components (e.g. body-esteem or social self-esteem) vary. In patients that highly
value their appearance, the face in particular, this compensation of effects may not occur,
possibly resulting in a lower self-esteem.
This study suffers from some limitations that should be noted. First, the study population
comprised more men (81%), somewhat exceeding the percentage of men with facial burns
in burn centre admissions (72%) [6] and most participants had lower POSAS scores compared
to an extensive Dutch observational study [26], indicating that participants in our study had
on average minor facial scarring. Although minor facial lacerations may also have significant
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psychological impact [27], effects might have been larger in more severe facial defects. Second,
although the current results may be important to identify patients at risk for psychological
problems in an early phase, the lack of follow-up results prevents such conclusions. In addition,
the scars were not yet matured as that would take at least around 12 months [28]. It may,
nevertheless, be an early indicator of psychological difficulties that warrants further research.
Third, to assess colour, the observer scored both ‘pigmentation’ and ‘vascularity’ whereas the
patient scored ‘colour’. We included the average score of vascularity and pigmentation to
match patient’s assessment on colour in our analyses. Ignoring the scar characteristic colour
would increase the mean level of agreement between patients and observers from 53%
to 68%. Despite these limitations, the relatively large and unique data set and the use of
a validated patient and observer scar assessment scale enabled us to compare patient and
professional scar assessment and allowed us to uncover indicators for lower self-esteem.

Conclusion and clinical implications
The overall conclusion is that the majority of patients scored the quality of facial scars in a
similar way as to the professionals. Furthermore, facial scarring appeared only moderately
associated with self-esteem. However, our study suggests that using both patients’ and
professionals’ scar assessments provides more useful information regarding the patients’ wellbeing relative to focussing on the separate assessments. In particular, a discrepancy between
the patients’ and professionals’ view on the scar characteristic surface roughness might be an
early indication of psychological difficulties and a call for further clinical attention. In that case,
a more extensive interview might be beneficial in order to evaluate the patient’s psychological
well-being, and subsequently start the most suitable treatment.

Funding
This study was financially supported by the Dutch Burns Foundation grant number 05.109.

Conflict of interest
The authors declare that there is no conflict of interest.

123

Chapter

5

Chapter 5

Acknowledgements
The authors would like to thank G. Bakker, Martini Hospital, Groningen; A. Boekelaar, Red
Cross Hospital, Beverwijk; and H. Hofland and J. van de Steenoven, Maasstad Hospital,
Rotterdam for their contribution to the data collection process. The Facial Burns Group is
represented by G.I.J.M. Beerthuizen, M.D., Ph.D., H. Boxma, M.D., Ph.D., M. Bremer, M.A.,
J. Dokter, M.D., M.K. Nieuwenhuis, Ph.D., I.M.M.H. Oen, M.D., F.R.H. Tempelman, M.D.,
M.B.A. van der Wal, M.D., and A.F.P.M. Vloemans, M.D., Ph.D.

124

Patient reported facial scar assessment: directions for the professional

References
1

Rumsey N, Harcourt D. Body image and disfigurement: issues and interventions. Body
Image 2004;1(1): 83–97.

2

Chien W-C, Pai L, Lin C-C, Chen H-C. Epidemiology of hospitalized burns patients in
Taiwan. Burns 2003;29(6): 582–8.

3

Fraulin FOG, Illmayer SJ, Tredget EE. Assessment of cosmetic and functional results of
conservative versus surgical management of facial burns. J Burn Care Rehabil
1996;17(1):19–29.

4

Kai-Yang L, Zhao-Fan X, Luo-Man Z, Yi-Tao J, Tao T, Wei W, et al. Epidemiology of pediatric
burns requiring hospitalization in China: a literature review of retrospective studies.
Pediatrics 2008;122(1):132–42.

5

Kara IG, Gok S, Horsanli O, Zencir M. A population-based questionnaire study on the
prevalence and epidemiology of burn patients in Denizli, Turkey. J Burn Care Res 2008;
29(3):446–50.

6

Hoogewerf CJ, van Baar ME, Hop MJ, Bloemen MCT, Middelkoop E, Nieuwenhuis MK.
Burns to the head and neck: epidemiology and predictors of surgery. Burns 2013;
39(6):1184–92.

7

Brown BC, Moss TP, McGrouther DA, Bayat A. Skin scar preconceptions must be challenged:
importance of self-perception in skin scarring. J Plast Reconstr Aesthet Surg 2010;
63(6):1022–9.

8

Thombs BD, Notes LD, Lawrence JW, Magyar-Russell G, Bresnick MG, Fauerbach JA. From
survival to socialization: a longitudinal study of body image in survivors of severe burn injury.
J Psychosom Res 2008;64(2):206–12.

9

Rankin M, Borah GL. Perceived functional impact of abnormal facial appearance. Plast
Reconstr Surg 2003;111(7):2140–6. discussion 2147–8.

10

Orth U, Robins RW, Roberts BW. Low self-esteem prospectively predicts depression in
adolescence and young adulthood. J Pers Soc Psychol 2008;95(3): 695–708.

11

Sowislo JF, Orth U. Does low self-esteem predict depression and anxiety? A meta-analysis of
longitudinal studies. Psychol Bull 2013;139(1):213–40.

12

Schmitt DP, Allik J. Simultaneous administration of the Rosenberg Self-Esteem Scale in 53
nations: exploring the universal and culture-specific features of global self-esteem. J Pers Soc
Psychol 2005;89(4):623–42.

13

Levine E, Degutis L, Pruzinsky T, Shin J, Persing JA. Quality of life and facial trauma:
psychological and body image effects. Ann Plast Surg 2005;54(5):502–10.

14

Trzesniewski KH, Donnellan MB, Robins RW. Stability of self-esteem across the life span. J
Pers Soc Psychol 2003;84(1):205–20.

125

Chapter

5

Chapter 5

15

Bolton MA, Pruzinsky T, Cash TF, Persing JA. Measuring outcomes in plastic surgery: body
image and quality of life in abdominoplasty patients. Plast Reconstr Surg 2003;112(2):619–
25. discussion 626–7.

16

Versnel SL, Duivenvoorden HJ, Passchier J, Mathijssen IM. Satisfaction with facial
appearance and its determinants in adults with severe congenital facial disfigurement: a
case-referent study. J Plast Reconstr Aesthet Surg 2010;63(10):1642–9.

17

von Soest T, Kvalem IL, Roald HE, Skolleborg KC. The effects of cosmetic surgery on body
image, self-esteem, and psychological problems. J Plast Reconstr Aesthet Surg
2009;62(10):1238–44.

18

Lawrence JW, Fauerbach JA, Heinberg L, Doctor M. Visible vs hidden scars and their relation
to body esteem. J Burn Care Rehabil 2004;25(1):25–32.

19

Draaijers LJ, Tempelman FR, Botman YA, Tuinebreijer WE, Middelkoop E, Kreis RW, et al. The
patient and observer scar assessment scale: a reliable and feasible tool for scar evaluation.
Plast Reconstr Surg 2004;113(7):1960–5. discussion 1966–7.

20

Oen IM, van Baar ME, Middelkoop E, Nieuwenhuis MK. Effectiveness of cerium nitrate-silver
sulfadiazine in the treatment of facial burns: a multicenter, randomized, controlled trial.
Plast Reconstr Surg 2012;130(2):274e–83e.

21

van der Wal MB, Tuinebreijer WE, Bloemen MC, Verhaegen PD, Middelkoop E, van Zuijlen
PP. Rasch analysis of the Patient and Observer Scar Assessment Scale (POSAS) in burn scars.
Qual Life Res 2012;21(1):13–23.

22

Rosenberg M. Society and the adolescent self-image, Revised edn., Middletown, CT:
Wesleyan University Press; 1989.

23

Muthén LK, Muthén BO. Mplus user’s guide. Los Angeles, CA: Muthén & Muthén; 1998–
2010.

24

Fauerbach JA, Heinberg LJ, Lawrence JW, Munster AM, Palombo DA, Richter D, et al. Effect
of early body image dissatisfaction on subsequent psychological and physical adjustment
after disfiguring injury. Psychosom Med 2000;62(4):576–82.

25

Lawrence JW, Rosenberg LE, Fauerbach JA. Comparing the body esteem of pediatric
survivors of burn injury with the body esteem of an age-matched comparison group
without burns. Rehabil Psychol 2007;52(4):370–9.

26

van der Wal MB, Vloemans JF, Tuinebreijer WE, van de Ven P, van Unen E, van Zuijlen PP,
et al. Outcome after burns: an observational study on burn scar maturation and predictors
for severe scarring. Wound Repair Regen 2012;20(5):676–87.

27

Tebble NJ, Adams R, Thomas DW, Price P. Anxiety and self-consciousness in patients with
facial lacerations one week and six months later. Br J Oral Maxillofac Surg 2006;44(6):520–5.

28

Bond JS, Duncan JA, Sattar A, Boanas A, Mason T, O’Kane S, et al. Maturation of the human
scar: an observational study. Plast Reconstr Surg 2008;121(5):1650–8.

126

Patient reported facial scar assessment: directions for the professional

Chapter

5

127

Introduction and outline of this thesis

Impact of facial burns:
relationship between
depressive symptoms,
self-esteem and
scar severity

Cornelis J. Hoogewerf
Margriet E. van Baar
Esther Middelkoop
Nancy E. van Loey
General Hospital Psychiatry
2014;36(3):271-6

Chapter 6

Abstract
Objective: This study assessed the role of self-reported facial scar severity as a possible
influencing factor on self-esteem and depressive symptoms in patients with facial burns.
Method: A prospective multicentre cohort study with a 6 months follow-up was conducted
including 132 patients with facial burns. Patients completed the Patient and Observer Scar
Assessment Scale, the Rosenberg Self-esteem Scale and the Hospital Anxiety and Depression
Scale. Structural Equation Modeling was used to assess the relations between depressive
symptoms, self-esteem and scar severity.
Results: The model showed that patient-rated facial scar severity was not predictive for selfesteem and depressive symptoms six months post-burn. There was, however, a significant
relationship between early depressive symptoms and both patient-rated facial scar severity
and subsequent self-esteem. The variables in the model accounted for 37% of the variance in
depressive symptoms six months post-burn and the model provided a moderately well-fitting
representation of the data.
Conclusion: The study suggests that self-esteem and depressive symptoms were not affected
by self-reported facial scar severity but that earlier depressive symptoms were indicative for a
more severe self-reported facial scar rating. Therefore, routine psychological screening during
hospitalisation is recommended in order to identify patients at risk and to optimise their
treatment.
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Background
Worldwide, burns and fires account for more than 300,000 deaths and almost 11 million
people a year require burn related medical attention [1]. Prevalence rates of head and neck
involvement vary internationally between 6% and 60% [2–5] and illustrate that facial burns
are common. Despite major improvements in burn care in the 20th century, scar formation
remains a problematic consequence of burns and may be a factor that influences psychosocial
adjustment, especially in the case of facial scarring [6]. Even minor facial lacerations can have
a significant psychological impact [7].
Among other psychological problems, depressive symptoms are commonly reported in the
aftermath of a burn injury [8]. In-hospital prevalence rates range between 8% and 61% [9–12],
whereas rates one year post-injury vary between 13% and 34% [10,12]. The impact of depressive
symptoms is considerable, illustrated by several studies reporting a negative influence on
quality of life [13] and physical functioning [11,14] in burn survivors. Whether facial burns play a
specific role in depressive symptoms following burns is still a subject of debate. Studies that
investigated facial burns as a predictor of post-burn depressive symptoms reported conflicting
findings. One study reported burn visibility as a predictor of depression, but this study was
hampered by a small sample size (n=23) [15], whereas a path analysis in a larger study (n=110)
found no evidence for a direct effect of facial burns on depressive symptoms [16]. One study
included an indirect effect, that is an interaction between gender and facial or neck burns,
and reported that depressive symptoms were more likely in females with facial burns [17]. In a
large cross-sectional study, higher correlations between psychosocial variables and depressive
symptoms were found compared to demographic or burn variables [e.g., total body surface
area (TBSA) burned, number of surgeries, facial scar and burn scar visibility] and depressive
symptoms [18]. Of notice, none of these studies used a subjective patient-reported burn severity
measure that may have more power to detect a relation with depressive symptoms compared
to objective measurements of burn severity, such as percentage TBSA burned, number of
surgeries or scar visibility. However, in general, little evidence supports a direct impact of facial
burns on depressive symptoms.
Up to now, few burn studies have focused on underlying pathways involved in depressive
symptoms in patients with facial burns, therefore, the current understanding of eliciting and
maintaining factors is limited. One burn study found an indirect relationship in which physical
functioning and body image dissatisfaction were shown to be a mediator in the relation between
both percentage TBSA burned and the presence of facial burns on depressive symptoms [16].
Another underlying factor that has a strong association with depressive symptoms is low
self-esteem [19,20]. Self-esteem refers to an evaluative self-view and is part of the broader selfconcept [21] whereas physical appearance is considered a domain-specific part of self-esteem [22].
It is conceivable that a facial burn affects someone’s physical appearance that consequently
may impacts one’s self-esteem and associated depression.
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Despite the established link between low self-esteem and depression, the causal relationship
between both is still a subject of debate. A meta-analysis found stronger evidence for the
vulnerability model stating that low self-esteem contributes to the onset and maintenance
of depression compared to the scar model suggesting that depression erodes self-esteem [20].
According to the vulnerability model, people with low self-esteem are likely to have negative
evaluations of the self and might seek negative feedback from others to verify their negative
self-concept [19,20]. This self-fulfilling prophecy might be further reinforced by the tendency
of people with low self-esteem to be more sensitive to rejection [19]. In this line of reasoning,
facial burns may elicit negative reactions from others that reinforces negative self-believes and
affects self-esteem. These reactions may be perceived more negatively when people evaluate
their scars more severely. Therefore, it could be hypothesised that negative interpretations of
the facial scars affect self-esteem and subsequently affect post-burn depressive symptoms.
The scar model on the other hand suggests that low self-esteem is a consequence of
depression rather than an eliciting factor. In this model, an episode of depression is thought to
damage social networks and change how others perceive the individual. Both are important
for one’s self-esteem [19,20], and consequently might leave permanent scars on one’s selfesteem. According to this theory, pre-burn depressive episodes are salient to consider when
predicting low self-esteem and post-burn depressive symptoms. Indeed, pre-burn affective
problems have been found to influence post-burn depressive symptoms [10,23] and patients
with a psychiatric history have a higher risk of post-burn psychiatric problems, including major
depression [24]. Although most evidence supports the vulnerability model [20], one does not
exclude the other and might actually cause a negative spiral, that is depression contributing
to low self-esteem which in turn causes aggravation of depressive symptoms. This raises the
question to what extent burn injury factors, such as facial burns, might play a role beyond
pre-burn vulnerability factors, a topic that remains an open question [10]. Understanding
associations between self-esteem and depressive symptoms in patients with facial burns may
be crucial to the identification of patients at risk for depression and may assist clinical practice
to improve treatments.
In summary, depressive symptoms are a significant problem in the aftermath of a burn
injury, but there is little evidence concerning the role of facial burns in relation to depressive
symptoms. There is consistent evidence for pre-existing vulnerability to develop post-burn
depressive symptoms in contrast to the current lack of evidence for burn specific factors, such
as facial scarring, that might contribute to these symptoms [10]. To our knowledge, previous
research has not used a patient-reported facial scar severity measure, which might be more
relevant compared to a physical severity measure in relation to self-esteem and depressive
symptoms. Therefore, the aim of this study was to investigate the role of self-esteem and
self-evaluation of facial scarring in relation to depressive symptoms. We tested the following
hypothesis: self-reported facial scar severity at three months is a predictor for self-esteem at
three months and depressive symptoms six months post-burn, with lower self-esteem and
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higher levels of depressive symptoms in patients with higher self-reported facial scar severity
scores, controlled for pre-burn and early post-burn depressive symptoms.

Methods
Participants
This study was conducted as part of a multicentre study. The clinical outcomes were previously
published [25] and follow-up treatment was performed according to standard clinical practice.
Patients admitted to one of the three Dutch burn centres were enrolled in the study between
March 2006 and January 2009. Patients were eligible if they had facial burns (including head,
neck, scalp or ears) and were ≥18 years. Patients were excluded if they were unable to provide
informed consent, for instance due to cognitive impairment or because they had poor Dutch
proficiency.
Procedure
Patient and burn injury characteristics were collected from medical files and participants
completed follow-up measures at three weeks (T0), three months (T1) and six months (T2)
post-burn. Measurements at T0 included pre-burn depression and depressive symptoms postburn, whereas measurements at T1 included self-reported facial scar quality and self-esteem.
Final measurements at T2 included depressive symptoms only. All patients provided informed
consent, and the medical ethical board of the Maasstad Hospital (Rotterdam, the Netherlands)
approved the study (TWOR 2005/25).
Measures
Depressive symptoms
The Hospital Anxiety and Depression Scale (HADS) [26] was used to assess depressive symptoms.
This questionnaire consists of two 7-item subscales, one for anxiety (HADS-A) and one for
depression (HADS-D). Each item is scored on a 4-point Likert scale with a range from 0 to 3,
consequently the sum of scores for depressive symptoms ranged from 0 to 21. A higher score
indicates more depressive symptoms. Original cut-off points were 7/8 for ‘possible caseness’
and 10/11 for ‘probable caseness’. Other cut-off points used in burn literature are ≥8 to
indicate moderate symptomatology of depression and ≥11 to indicate high symptomatology
of depression

. A literature review of the validity of the HADS reported a sensitivity and

[10]

specificity of approximately 0.80 at a cut-off score of 8+, [27]. The HADS was administered
three weeks (T0) and six months (T2) post-burn.
Pre-burn depression
Pre-burn depression was measured three weeks post-burn (T0) by asking if the patient had
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been suffering from depression before the burn event. The following question was scored yes
or no and used in the analyses: “Have you ever suffered from depression?”.
Scar quality
The Patient and Observer Scar Assessment Scale (POSAS) was used to assess scar quality of
facial burn scars. The scale has been found reliable and valid [28] and enables both patient and
observer to assess the same scar on six different scar-characteristics. The observer assesses
the scar on vascularity, pigmentation, thickness, relief, pliability and surface area. The patient
assesses the scar on pain, pruritus, colour, thickness, surface roughness and pliability. Both use
a numerically 10-point scale in which 1 represents a scar comparable with ‘normal skin’ while
10 represents the ‘worst scar imaginable’. Consequently, the total score of each assessor
ranged from 6 to 60. Both the observer and the patient independently assessed the same scar,
which was the scar judged by the patient as being the most severe [29]. The POSAS data were
collected three months (T1) post-burn.
Self-esteem
The Rosenberg Self-Esteem Scale (RSES) [30] was used to assess the patients’ self-esteem. This
reliable, mean Cronbach’s α of .81 across 53 nations, and validated [31] questionnaire involves
10 items and is scored on a 4-point Likert scale, with responses ranging from strongly agree
to strongly disagree. Five statements are positively, and five are negatively worded. Scores
of the negatively worded statements are reversed. The sum of scores ranged from 10 to 40.
A higher score indicates a higher self-esteem and RSES data were collected three months (T1)
post-burn.
Data analysis
Patient-reported scar severity scores were described as mean item scores (i.e. sum score of
the POSAS divided by the number of items assessed). Differences between participants with
mild depressive symptoms and participants with moderate or severe depressive symptoms six
months post-burn were assessed using two-tailed independent t-tests. Structural Equation
Modeling (SEM) was performed using Mplus Version 6.1 [32]. SEM was used to assess the
relations between self-reported facial scar severity (T1), self-esteem (T1) and depressive
symptoms six months post-burn (T2) in patients with facial burns. Gender, history of depression
(T0) and depressive symptoms three weeks post-burn (T0) were also included in the model.
A robust maximum likelihood (MLR) estimator was used because some of the variables
were non-normally distributed. Full information maximum likelihood estimation was used,
indicating that all participants remain in the analysis even those with missing observations on
one or more of the questionnaires, that is the POSAS, the RSES or the HADS-D. Model fit was
assessed with chi-square statistics and three model fit indices: the Tucker–Lewis Index (TLI) [33],
the comparative fit index (CFI) [34] and the root mean square error of approximation (RMSEA) [35].
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Rule of thumb cut-off criteria were used to assess the goodness of fit of the model. A well
fitted model was predefined as a model with a TLI and CFI >.90 in addition of a RMSEA <.05,
whereas a moderately fitted model was predefined as a model with a TLI and CFI between
.80 and .90 in addition of a RMSEA between .05 and .08. We used the R2 statistic to provide
information on the proportion of variance explained by the model.

Results
The patient- and burn-characteristics of the included (n=132) participants are summarised in
Table 1. The participants had a mean age of 40.2 years (SD 14.0; range 18–66), and 83%
were male. The participants suffered from minor to moderate burns, mean percentage TBSA
burned was 12.2 (SD 11.5; range 1–65) and mean percentage facial TBSA burned was 3.3
(SD 2.1).

Chapter

6
The descriptive statistics of the different questionnaires are summarised in Table 2. Participants’
mean score for depressive symptoms three weeks post-burn (T0) was 4.0 (SD 3.9; range
0–19; n=115) and mean patient-reported scar assessment (T1) was 2.1 (SD 1.5; range 1–7.5;
n=110). Participants’ mean self-esteem (T1) score was 32.7 (SD 5.5; range 19–40; n=105) and
mean score for depressive symptoms six months post-burn (T2) was 3.1 (SD 3.7; range 0–15;
n=95). Prevalence rates for at least moderate depressive symptoms (HADS-D ≥8) 3 weeks (T0)
and 6 months (T2) post-burn were 17.4% (20/115) and 17.9% (17/95), respectively.
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Analyses comparing participants with mild depressive symptoms to participants with moderate
to severe depressive symptoms six months post-burn (T2) are presented in Table 3. Analyses
showed significantly higher mean depressive symptoms three weeks post-burn (T0) and lower
mean self-esteem (T1) scores in the moderate to severe depressive symptoms subgroup. In
addition, the mean patient-rated scar severity (T1) showed a trend to be higher in that group,
although this difference did not reach statistical significance.

Fig. 1 shows the path model. The model tested the plausibility of a possible role of both
self-esteem (T1) and patient-rated facial scar severity (T1) on depressive symptoms six months
post-burn (T2). The model included also gender, history of depression (T0) and depressive
symptoms three weeks post-burn (T0).

R2=.12
Patient-‐rated	
  facial	
  
scar	
  severity	
  three	
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  post-‐burn	
  
(T1)
R2=.37

	
  .342

R2=.09
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  symptoms	
  
three	
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  post-‐
burn	
  (T0)

Depressive	
  symptoms	
  
six	
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  post-‐burn	
  
(T2)

.304
History	
  of	
  depression	
  
(T0)

-‐.451

	
  -‐.364

R2=.43

-‐.518

Self-‐esteem	
  three	
  
months	
  post-‐burn	
  
(T1)

Gender

	
  

Fig. 1. Path model with parameter estimates. Numbers printed in lines correspond to
standardised significant regression weights. The dashed regression lines are non-significant
(p>.05).
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Patient-rated facial scar severity (T1) showed not to be statistically significantly related to
self-esteem (T1) and depressive symptoms assessed at six months post-burn (T2). In contrast,
there was a significant relation between patient-rated facial scar severity (T1) and depressive
symptoms assessed at three weeks post-burn (T0) (P<.001). This path indicated that patients
with more depressive symptoms rated their facial scars more severely.
Furthermore, the relations between depressive symptoms and self-esteem were statistically
significant. The significant paths from earlier depressive symptoms to self-esteem indicated
that patients with a history of depression (T0) or higher depressive symptoms three weeks
post-burn (T0) had lower self-esteem (T1) (both P<.001). The significant path from self-esteem
(T1) to depressive symptoms six months post-burn (T2) (P<.001) indicated that patients with
lower self-esteem had more depressive symptoms six months post-burn. These findings
indicated a possible mediating role of self-esteem between earlier depressive symptoms, both
pre-existing and three weeks post-burn (T0), and depressive symptoms six months post-burn
(T2). Paths from gender and patient-rated facial scar severity (T1) to self-esteem (T1) were
not significant. In the same model, the relation between depressive symptoms three weeks
post-burn (T0) and depressive symptoms six months post-burn (T2) was assessed. The finding
that the direct path between both was not significant (P=.351), strengthens the evidence
for a mediating role of self-esteem. In order to confirm whether self-esteem was an actual
mediator in this relation, an indirect effect was added to the original model. This model
showed that self-esteem (T1) acts as a mediator between depressive symptoms three weeks
post-burn (T0) and depressive symptoms six months post-burn (T2) (P<.001).
The model provided a moderately well-fitting representation of the data (χ2=7.65, df=5,
P=.18; CFI=0.97; TLI=0.91; RMSEA= 0.07). Together, the variables in the model accounted for
12% of the variance in perceived facial scar severity (T1), 43% of the variance in self-esteem
(T1) and 37% of the variance in depressive symptoms six months post-burn (T2).

Discussion
To our knowledge, the current study is the first that assessed the possible role of patient-rated
facial scar severity in relation to self-esteem and depressive symptoms in people with facial burns.
The results showed no relation between patient-rated facial scar severity and both self-esteem
and later depressive symptoms in patients with facial burns. This finding contrasted with our
hypothesis that was based on the reasoning that people with more severe facial scarring may
encounter more negative feedback from others, which might elicit or reinforce negative selfbeliefs, lower self-esteem and subsequently more depressive symptoms. The use of a patientreported scar severity measure appeared not to contribute to different findings as compared
to previous studies that used objective burn severity measures in relation to depressive
symptoms [16,18].
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Interestingly, depressive symptoms three weeks post-burn predicted patient-rated scar
severity (T1) suggesting that post-burn depressive symptoms influence how people evaluate
their facial scars. In addition, depressive symptoms three weeks post-burn were related to
pre-burn history of depression and could also be influenced by the traumatic experience of
a burn event. A cross-sectional study reported similar findings in 113 burn patients admitted
to a burn centre that were divided into two groups based on the cut-off point of the Korean
Center for Epidemiologic Studies Depression Scale (Korean CES-D) [36]. In that study, patients
with severe depressive symptoms (CES-D ≥ 25) reported significant higher total mean patient
scar assessment scores (measured with the POSAS) compared to patients with less severe or
no depressive symptoms (CES-D < 25). It is possible, however, that these patients may have
had a lower self-esteem prior to the burn event that may have affected depressive symptoms.
The lack of this information prevents causal conclusions regarding these relationships.
Nevertheless, the results of our study indicated that early depressive symptoms influenced
scar assessment, whereas perceived scar severity did not influence depressive symptoms three
months later.
The items of the POSAS direct the patients to assess the physical aspects of their scar. This
study showed that the scar assessment appeared to be influenced by mental aspects, that is
depressive symptoms. It is likely that also other psychological and emotional perceptions had
an influence on the scar assessment, as indicated by the literature. For instance, a qualitative
study reported that respondents showed negative emotions with their scar’s appearance
due to their perceived stigma and psychological associations [37]. Another study showed that
patients with congenital and acquired facial disfigurements had higher fear of negative
appearance evaluations compared to a reference group without facial disfigurements. In
addition, patients were more satisfied with their facial appearance when they had high selfesteem and low fear of negative appearance evaluations [38]. In a study that investigated
romantic experiences of adolescents with a visible difference, those participants that were
concerned with their appearance reported fear of negative evaluation. More interestingly,
their fear appeared to be based on their perceptions rather than reality, as none of their
past or current partners had ever made negative comments about their visible difference [39].
A recent study indicated that the patient’s scar assessment and self-esteem were related
and that a discrepancy between a patient’s and a professional’s scar assessment could be
an indication for psychological difficulties [40]. These findings indicate that a patient reported
scar assessment is influenced by several factors that should be taken into account when
interpreting patient reported scar assessments.
Furthermore, this study showed that self-esteem acts as a mediator between early and
late depressive symptoms, illustrating the central role of self-esteem in the maintenance of
depressive symptoms. Self-esteem appeared to be affected by both pre-burn and early postburn depressive symptoms but not by facial scar severity. The superior relationship of pre- and
post-burn vulnerability characteristics relative to a burn severity characteristic is in accordance
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with prior studies [16,18]. In particular the role of pre-burn history of depression as a vulnerability
factor for depression is in line with previous research that found a higher risk of depressive
symptoms in burn patients with pre-existing vulnerability, i.e. pre-burn affective problems [10,23]
or a psychiatric history [24]. Furthermore, gender did not statistically significantly influence selfesteem in this study and seems to contrast an earlier study that found a gender effect [17]. In
that study, depression was significantly higher in females with head or neck burns compared
to males. Although general literature hypothesises that females would experience a higher
effect on self-esteem from scarring, this study did not reveal such a difference in gender
response. Possibly, the underrepresentation of females in this study may affect the statistical
power to uncover such an effect.
This study suffers from some limitations that should be noted. First, the results of this study may
not generalise to the general burn population since the study population consisted of people
with facial burns. Although debated, it is conceivable that visible scars have a different impact
on burn victims compared to hidden scars. Second, the study population comprised more
males (83%), somewhat exceeding the percentage of males with facial burns in burn centre
admissions (72%) [3]. Third, participants in our study had on average minor facial scarring: they
had lower mean scar severity scores (2.1) compared to an extensive Dutch observational study
(4.9) [41]. Although minor facial lacerations may also have significant psychological impact [7],
they may not generalise to disfiguring facial scars. Finally, the measurements of history of
depression and depressive symptoms relied on subjective patient-reported questionnaires and
do not represent a diagnosis of depression. Despite these limitations, the relatively large and
unique data set and the use of a patient-reported scar severity measure enabled us to uncover
underlying pathways involved in depressive symptoms in patients with facial burns.

Conclusion and clinical implications
In conclusion, the model indicated a central role regarding self-esteem in relation to depressive
symptoms that may result from previous vulnerability. The model did not support the possible
role of self-reported facial scar severity as an influencing factor on both self-esteem and
depressive symptoms but found evidence for an effect of depressive symptoms on scar
perceptions. Our study suggests that both early depressive symptoms and lower self-esteem
might be indicative for late depressive symptoms in patients with facial burns, regardless of
the patients’ perceived facial scar severity. Therefore, routine psychological screening during
hospitalisation on depressive symptoms and self-esteem is recommended in order to identify
patients at risk and to optimise their treatment. Additionally, it is important to consider the
influence of early depressive symptoms on scar evaluation when using a patient-reported scar
outcome.
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Introduction
This thesis focuses on the epidemiology, treatment and psychosocial impact of facial burns.
The first part consists of a retrospective, observational study on the epidemiology of facial
burns in the Netherlands, including not only burn centre admissions but also general hospital
admissions and visits to an emergency department (ED). In addition, predictors of facial burns,
facial surgery and facial reconstructive surgery were identified. The second part consists
of two Cochrane systematic reviews that summarise the best evidence available on topical
treatment for facial burns and early excision and grafting for burns. The third part focuses
on the perceived quality of facial scars and its relation with self-esteem and depressive
symptoms. This final chapter consists of a summary of the main findings, a general discussion
and describes directions for future developments for each part of this thesis, and finishes with
a general conclusion and future directions of the complete thesis.
Part I: Scope
The first part of this thesis was used to frame the possible impact of a facial burn in a broader picture
than a physical event alone (Chapter 1) and to provide a general overview of the magnitude
of the problem (Chapter 2). We used a grounded theory based model that was developed in
cancer patients with facial disfigurements to frame and understand the possible psychosocial
transition in burn survivors [1]. This model distinguishes three stages, that is, ‘becoming disfigured’,
‘being a disfigured person’ and ‘becoming a person with a disfigurement’. A similar trajectory
was assumed to play a role in people with facial burns. An evident first step, according to the
first stage of the model, was to examine the epidemiology of facial burns in the Netherlands
(Chapter 2) [2]. We conducted a retrospective, observational study including people with
burns admitted to a burn centre, admitted to a general hospital or those that visited an
ED from 2003 to 2007. In this 5-year period, on average annually 12,000 people applied
for burn-related treatment at an ED, 1900 people had a burn-related hospital admission of
which approximately 540 were admitted to a Dutch burn centre. The percentage of people
with facial burns in each healthcare setting were 21, 11 and 41, respectively. Unfortunately,
analyses for EDs and general hospital admissions were restricted to descriptive statistics due to
the limited access to the actual data, whereas the registration of the three burn centres was
much more extensive and accessible.
Further analyses of the burn centre admissions showed a higher male-female ratio in the
group with facial burns (2.7) compared to the group without facial burns (1.7). Besides the
male gender, other predictors of facial burns were a younger age, a larger percentage TBSA
burned, work-related burns and fire/flame burns, whereas contact burns reduced the risk
of facial burns. The average length of hospital stay was significantly longer (5.9 days) in the
facial burns group compared to the group without facial burns. Although the frequency of all
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surgery was lower in the facial burns group, one in five patients received facial surgery and one
in twenty received facial reconstructive surgery in a 2- to 7-year follow-up. Analysis showed
an increased risk for facial surgery in women, burns located to the scalp, ears or ventral side
of the neck, fire/flame burns and a larger percentage of facial TBSA burned, whereas an older
age, burns located on the front of the face and work-related burns decreased the risk of facial
surgery. Predictors for reconstructive facial surgery were burns to the ventral side of the neck,
fire/flame burns and number of facial surgeries in the acute phase of the burn.
Our study identified the people at risk for severe facial burns and therefore the group that
is ‘becoming disfigured’. The methodological strength of our study design is that we used
three repositories in order to include burn casualties from three different healthcare settings.
However, the National Hospital Discharge Register (NHDR) for general hospital admissions and
the Dutch Injury Surveillance System (LIS) for ED visits provided limited detail on burn injuries
and the actual data were not accessible. Nonetheless, the descriptive statistics provided a
general overview of the characteristics of burn patients that require medical attention in the
Netherlands. Our findings on risk factors on the other hand, might be applicable for burn
centre admission only and possibly cannot be generalised to the entire Dutch burn population.
In order to provide more reliable data on the complete burn population, we would need one
extensive repository for all healthcare settings, preferably based on the extensive repository of
the three Dutch burn centres (R3). This is probably not realistic since a repository is always a
trade-off between the level of detail and the applicability.
An extensive registration requires a considerable effort of personnel maintaining the register,
which will increase the risk of a repository with a vast number of missing variables. Therefore,
a first step is to reach consensus on a minimum dataset necessary for a practicable repository.
A next step could be to investigate whether an existing repository matches this minimum
dataset or can easily be expanded with burn-related items, like percentage TBSA burned,
aetiology and injury mechanisms. The Dutch Trauma Registry (LTR) might be such a repository
for admitted patients. One should be aware that a change in repository might provoke a
temporary decline in completeness of registration, as shown in a recent Finnish study [3]. That
same study showed an increase in completeness of coding after the initial decline, but also an
increase in the use of ‘unspecific’ codes for external causes, that provide limited information.
Especially these external causes should be included in the repository in order to be of added
value for future prevention campaigns.
The clinical implications of our epidemiological study focus around the admittance of facial
burn patients. The risk profiles identified in this study can be used to prepare the burn team
responsible for the admittance prior to the admission, as most referrers provide information on
those risk factors in advance. For instance, the risk factors gender, age, aetiology, percentage
TBSA burned, location of the burn and whether the burn occurred in an enclosed space are
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all included in the referral form provided by the Dutch Burns Foundation. In addition, the
limited capacity of specialised burn care might force the burn specialist to make a decision
which patient is referred to the burn centre for admission in the last available bed and which
patient is admitted to a general hospital, solely based on information from the clinicians in
the referring hospitals. Although a facial burn is one of the criteria for referral to a Dutch
burn centre [4], other burn patients, with or without facial burns, might be in more need for
specialised burn care. Our risk profiles provide burn specialists with additional information
on the possible severity of the facial burn that can help them decide in this situation. After
admission, burn specialists can use the risk profiles in addition to their clinical findings and use
both in their treatment decision-making and help them inform the patient about the choice
of treatment and prognosis.
Besides clinical advantages, risk factors are especially interesting for prevention purposes because
prevention strategies can now be focused on the group with an increased risk for a severe
facial burn. Although our findings identified the risk population, our study was not designed
to identify risk behaviour. This information is crucial to start a successful prevention campaign.
Therefore, future research should aim at identifying those risk behaviours, for instance through
extensive interviews focused on injury mechanisms in patients with facial burns.
In conclusion, our study provides healthcare professionals with the risk profiles for facial
burns, facial surgery and facial reconstructive surgery that can be used in treatment decisionmaking and help determining the patient’s prognosis. Although men are more at risk for facial
burns, young women with a large percentage TBSA burned, including their ears, scalp or
ventral side of the neck, caused by flames are particularly at risk for facial surgery. In addition,
if they require facial surgery in the acute phase of the burn, they have an increased risk for
facial reconstructive surgery in later life. Furthermore, the risk profiles can be used to develop
prevention campaigns aimed at specific high risk populations.
Part II: Evidence of treatment
The second part of this thesis continued to focus on the stage of ‘becoming disfigured’.
While the first part focused on predictors of ‘who is becoming disfigured’, this part elaborates
on the treatment of the burn and subsequently the outcome of ‘becoming disfigured’.
Unfortunately, there is still no treatment that cures all burns instantly without leaving visual
markings, and no remaining physical and psychosocial consequences. Nonetheless, the
development of new treatments is an ongoing process aimed at wound healing without scars
with optimum patient comfort and patient satisfaction. Treatment in burns can roughly be
divided in topical treatment and surgical treatment. In this part of the thesis we summarised
the best evidence available for topical treatment for facial burns (Chapter 3) [5] and for early
excision and grafting for burns (Chapter 4) [6] in two Cochrane systematic reviews.
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We conducted a Cochrane systematic review to assess the effects of topical interventions on
wound healing in people with facial burns of any depth (Chapter 3) [5]. Topical treatment
for facial burns comprised any remedy, agent, substance, device or skin substitute that was
placed on the face as a therapy for burn wounds. We included five randomised controlled
trials (RCTs), comprising a total of 119 patients, that investigated antimicrobial agents,
bio-engineered (TransCyte®) or biological (allograft) dressings. All studies were at high
risk of bias and heterogeneity of interventions prevented pooling of data. With regard to
time to complete wound healing, one study reported similar healing rates between two
antimicrobial agents and three studies showed shorter healing time in the patients that
received skin substitutes compared to the patients that received an antibacterial agent.
Unfortunately those studies used inappropriate analytical methods and therefore we had to
conclude that there was insufficient evidence of a difference in facial burn wound healing
between the antimicrobials studied and either alternative antimicrobials or skin substitutes.
Results of additional outcome measures (wound infection, need for (reconstructive)
surgery, scar quality, pain, adverse effect of treatment and length of stay) were inconclusive
as well, due to wide 95% confidence intervals and lack of sufficient data. Nevertheless, two
studies

[7-9]

reported significantly less pain with the use of skin substitutes that could stay on

the wound for several days compared to daily application of antibacterial ointments. This
finding is especially of interest in relation to patient comfort and therefore deserves further
attention. Overall, there was insufficient high quality research and evidence to recommend a
specific topical intervention for wound healing in people with facial burns.
In the second Cochrane systematic review we assessed the effects of early excision and
grafting on scar quality in people with burns of all depths (Chapter 4) [6]. Early excision
was defined as surgical excision within a week post-burn and we considered any type of
graft. Comparator interventions could include any other intervention, no intervention or a
placebo intervention on condition that timing of excision was different compared to the
intervention. We included 10 RCTs comprising a total of 416 patients and studies varied from
low to limited risk of bias. Two studies were considered sufficiently similar to pool for the
outcome mortality and two other studies for the outcome proportion of patients requiring
surgery, whereas the variety in control interventions and differences in outcome measures
between studies prevented pooling of data for other outcomes. Three studies addressed
our primary outcome scar quality but differed in outcome measurement. The results of
two studies indicated better scar quality in the early excision group [10,11] while one study
was in favour of conservative treatment [12], however, overall there was insufficient data to
support any definite conclusions. With regard to wound infection, two studies used clinical
,

signs to measure wound infection and found no statistically significant difference

[13,14]

whereas two of the three studies that used positive wound swabs favoured early excision

[10,11]

.

The third study did not allow meaningful data extraction [15]. Our conclusion was that early
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excision might reduce the number of positive wound swabs but that there appears to be
no clinically significant reduction in wound infection. Four studies addressed mortality
as an outcome; two studies were sufficiently similar to pool and favoured the early excision
group

. However, these studies might have an overlap in patients, reducing the body

[14,16]

of evidence, and are relatively old, which makes it questionable whether the results can be
generalised to modern burn care. The other two studies reported non-significant higher or
lower proportions of deaths in the early excision group [11,15]. Overall, there was insufficient
data to support any definite conclusions.
Three of the secondary outcomes were addressed by more than one study and indicated
that early excision might reduce the length of hospital stay, whereas conservative treatment
might reduce the proportion of patients that receives a surgical intervention and reduce
blood loss as a result of the operation. Especially interesting were the results of the four
studies that addressed the proportion of patients requiring surgery. The nature of the
intervention prescribed that all patients in the early excision group received surgery, but all
four studies showed that significantly less patients in the control group required surgery.
Overall results showed that 52% (37 out of 71) of the patients in the control group required
surgery. Consequently, 48% of the patients had wounds that healed without surgery. Since
the patients were randomised, we can state that approximately half of the patients in the
early excision group had wounds that would have healed if surgery was postponed and
therefore received unnecessary surgery from a wound healing perspective. Consequently,
those patients were unnecessary exposed to narcosis and suffered from additional blood loss
during the surgery.
Cochrane systematic reviews are regarded as the gold standard of systematic reviews,
however, the body of evidence is depending upon the quality of the included studies. The
“garbage in, is garbage out” principle also applies to systematic reviews, therefore, inclusion
of RCTs of high methodological quality strengthens the recommendations of the review. Both
our Cochrane reviews showed that only a limited number of studies were eligible for inclusion
and that all included studies had some methodological limitations, most often with regard
to the description of randomisation procedure. Luckily, the advantage of a Cochrane review
is that it is updated regularly, keeping the evidence up-to-date and increasing the number
of included studies with time. This is especially visible in the review on topical treatment,
in which six additional studies are identified and awaiting assessment

[17-21]

. This would

potentially increase the number of studies to 11. Although this increase in studies is essential,
it is even more important to include studies of high quality. Of the six identified eligible
studies, one study properly described the randomisation procedure [21], whereas three others
did not [17,20,22], one study is still recruiting patients [19] and one study is still unpublished [18]. This
is in line with a recent study that showed a significant increase in published RCTs in burn care
over time, but the methodological quality of those studies did not increase [23]. Nonetheless, a

151

Chapter

7

Chapter 7

preliminary assessment of the four published studies [17,20-22], indicates that conclusions of the
next update of the Cochrane review will change substantially. For instance, the overall results
of those studies show a minimal difference between topical interventions in wound healing
and wound infection indicating that all those interventions could be applied with regard to
this specific subject. Furthermore, studies that compared dressings and other skin substitutes
that could stay on the burn wound for a longer period of time to creams and ointments
that require daily removal and application indicate less pain and more patient comfort in the
groups that received dressings. On the other hand, creams that could stay on the burn wound
for a longer period of time, for instance cerium nitrate-silver sulfadiazine, might have similar
advantages and have the additional advantage of a relatively easy application on a face with
its curvatures compared to dressings. As a result, dressings and creams that could stay on the
burn wound for a longer period of time are most likely a more favourable intervention for
facial burns.
The combined results of both reviews and the studies awaiting assessment provide directions
for clinical practice. The results indicate that postponing surgery could reduce the number of
patients requiring surgery by half. In the meantime, dressings (that could stay on the wound
for a longer period of time) decrease the number of painful procedures without hampering
the wound’s healing potential. On the other hand, early excision and grafting might reduce
wound infection rates and the length of hospital stay, which is the largest contributor to
hospital costs per patient [24].
It is generally understood, that time to wound healing is an important factor in scarring, with
an increased risk of hypertrophic scarring when time to wound closure takes more than 21
days

. Consequently, early identification of those burns that take more than 21 days to

[25-27]

heal is important in order to accelerate wound closure with surgical treatment. Nowadays, the
healing potential of a burn wound can be predicted with the laser Doppler imager (lDi) with
a 95 to 100% accuracy [28-33], whereas even a trained burn specialist has only a 60 to 75%
accuracy in burn depth assessment and the most reported error is overestimation of depth [34].
This device can help preventing surgery on wounds that have a healing potential of up to 14
days with usually no or limited scarring. Furthermore, the lDi indicates which parts of a burn
wound of indeterminate depth require surgery and therefore potentially decrease the grafting
area. Nonetheless, the question remains whether wounds with a healing potential between
14 and 21 days are best treated with early excision and grafting or conservative treatment
with regard to scar quality. In the near future we will start a pilot study on scar quality in
patients from an earlier trial that had well documented burn wounds with a broad range of
healing potential in order to gain knowledge on this topic.
In order to be of added value for burn specialists and assist them in their decision-making,
systematic reviews should ideally be based on high quality research and evidence. Therefore,
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future studies should be designed in conjunction with a trials expert and a statistician in
order to warrant the methodological quality of the trial and increase the body of evidence
in burn care. The protocols of these well-designed studies should be published in advance
and trialists should conduct their studies according to those protocols. In addition, it
might be worthwhile, or even necessary, to seek international collaboration in order to
gain sufficient statistical power and enable firm conclusions. This might be especially
relevant for research in burn care, because the diversity in both patient and wound
conditions, as well as restrictions in allowing trials involving children, leave a relatively
small number of patients eligible for trials in this field. Furthermore, trialists should report
more thoroughly as most of the RCTs in our reviews had an incomplete description of
the randomisation procedure, leading to a lower assessment of the methodological
quality. Trialists are strongly encouraged to report according to the CONSORT statement
guideline [35] (www.consort-statement.org), as for instance only stating that patients were
randomised is not sufficient anymore. Since an increasing number of scientific journals
nowadays demand that authors of RCTs provide the CONSORT checklist at manuscript
submission, this and other methodological limitations will diminish over time.
Nonetheless, even systematic reviews with limited underlying evidence are of value in health
decision-making, as those reviews identify the gaps in knowledge. When there is a scarcity
of scientific evidence on a certain topic, health care professionals should incorporate more
information from other types of research (cohort studies, case-control studies or case reports),
consider the applicability of an intervention in their local setting and rely on their expert
opinion. Carefully considering all these elements lead to evidence based practice, which in
turn could be converted into evidence based guidelines. Although the development of a
guideline is a time-consuming process, it eventually summarises the best evidence relevant
for health care professionals in one document that saves time, improves quality of care and
uncovers directions for research necessary to reduce the gaps in knowledge.
Both our Cochrane reviews considered several outcomes, including three patient reported
outcomes (PROs), that is, scar quality, patient satisfaction and quality of life. In recent years,
the focus on PROs has increased in various health related domains. Nevertheless, none of the
included studies in both reviews addressed patient satisfaction or quality of life. With regard
to scar quality, one study [36] in the review on topical treatment for facial burns and three
studies [10-12] in the review on early excision and grafting addressed this outcome. However,
only one study [10] used a PRO measure for scar quality, which was a non-validated tool that
measured the patient-rated cosmetic appearance of the scar on a 4-point scale (1 represents
normal appearance and 4 represents unsatisfactory appearance). Nowadays, a widely used
and validated patient-reported scar assessment tool is available for burn scar assessment,
that is the Patient and Observer Scar Assessment Scale (POSAS) [37] (www.posas.org). The
advantage of using such a tool in future studies is that it enables comparisons between
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studies and pooling of data for a more precise overall estimate of effect size. In general, our
reviews indicate a scarcity in studies that use validated PRO measures in burn care. Since the
use of PROs could provide valuable insight into the needs of patients, future studies should
incorporate PROs as an outcome measure.
In conclusion, the combined results of both Cochrane reviews and the studies awaiting
assessment indicate that early excision could reduce wound contamination, whereas
postponing surgery could reduce the number of patients requiring surgery by half. In the
meantime, dressings and creams that could stay on the wound for a longer period of time could
decrease the number of painful procedures without hampering the wound’s healing potential
in facial burns. Therefore, a conservative start of burn wound treatment in combination with
adequate bacterial control seems to be the most favourable treatment at present.
Part III: Psychosocial impact
The third part of this thesis focused on psychosocial aspects of facial burns related to the
transition from ‘being a disfigured person’ to ‘being a person with a disfigurement’. While
the first two parts were largely confined to the protected area of a hospital, this part focused
on the return to everyday life and the later psychosocial consequences of facial burns. In this
‘new’ everyday life with facial burns and scarring, burn survivors are exposed to reactions of
others as a result of their facial disfigurements. Both the severity of scarring and psychosocial
aspects were assumed to play a role in how a burn survivor copes with these reactions and
subsequently influence the transition to ‘being a person with a disfigurement’. In order
to further elucidate the interplay between scar severity and psychosocial well-being, we
investigated the level of agreement between patient and observer rated facial scar assessment
with the aim to unravel some underlying mechanisms that possibly influence the patient’s
rating, that is whether scar assessment is related to the patients’ self-esteem (Chapter 5) [38].
Furthermore, we investigated the relations between patient’s self-reported facial scar severity,
self-esteem and depressive symptoms in one model, taking into account all relations in the
same analyses (Chapter 6) [39].
In a prospective multicentre cohort study, we assessed the level of agreement between
patient and observer rated facial scar assessment (Chapter 5) [38]. Results showed that the
majority of patients (70%) evaluated the individual scar characteristics (colour, thickness,
surface roughness and pliability) identical or similar (plus or minus one point on a 10-point
scale) compared to the professional’s evaluation. A group of patients scored some scar
characteristics more severe than the observer (26 to 54% for individual scar characteristics).
When using these discrepancy scores in a multiple regression analyses, higher discrepancy
scores on surface roughness showed to be significantly associated with a lower self-esteem.
This association remained significant when controlled for age, gender and percentage TBSA
burned, although the explained proportions of variance were modest (16%).
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Further analyses of the same cohort using Structural Equation Modeling included depressive
symptoms six months post-burn (Chapter 6) [39]. The investigated model showed that patientrated facial scar severity did not directly predict self-esteem three months post-burn and
depressive symptoms six months post-burn. There was, however, a significant relationship
between early depressive symptoms and both patient-rated facial scar severity and selfesteem, indicating that patients with early depressive symptoms rated their facial scars more
severe and had a lower self-esteem. Additional analyses showed that self-esteem acted as
a mediator between early and late depressive symptoms. The model provided a moderately
well-fitting representation of the data and the variables in the model accounted for 12% of
the variance in perceived facial scar severity, 43% of the variance in self-esteem and 37% of
the variance in depressive symptoms six months post-burn.
One of the methodological strengths of our studies is that by investigating the professional’s
scar evaluation in relation to PROs, that is patient’s scar evaluation and a psychological
construct, we were able to reveal some of the dynamics that account for the different views
between patient and professional on scar severity. Up to now, this difference in individual
scar characteristics measured with the POSAS had not been investigated in relation to a
psychological outcome measure. Another methodological strength of our study is the use
of advanced analytical methods that investigate all relations in one model and allow the
identification of relations between multiple variables. This type of research increases the
possibility of discovering new relations, especially when Structural Equation Modeling (SEM) is
used. In addition, the use of SEM in chapter 6 enabled us to identify self-esteem as mediator
between early and late depressive symptoms. These analyses extend our knowledge regarding
underlying mechanisms of patient reported outcomes that gain increasing importance in
quality of care and quality of life assessments. Moreover, it also adds to the literature that
investigates influencing factors of psychosocial well-being in the aftermath of a burn injury
showing that the process of adaptation partly depends on both pre-burn history of depression
and early post-burn depressive symptoms assumed to originate in reaction to the injury.
Overall, the results of both our studies concerning facial scar assessment and psychosocial
aspects provide directions for the professional with regard to which patients should be
considered to receive psychological screening in the aftermath of a facial burn injury. Our
findings in chapter 5 contrasted with an earlier study by Brown et al. [40]. Based on that
study, the scar assessment of the patient and the professional were expected to match poorly,
whereas our results indicated that the majority of patients assess their facial scars similar to
the professionals assessment and only a subgroup of patients deviated from the professional.
Furthermore, our study suggests that using both patients’ and professionals’ scar assessments
provides more useful information regarding the patients’ well-being relative to focussing on
the separate assessments. Particularly an overestimation of the scar characteristic surface
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roughness relative to the professional may be an indicator of underlying psychological
difficulties and a call for further clinical attention. However, the explained variance was
modest, indicating that also other factors are likely to contribute to the patient’s self-esteem
in addition to the patient’s perceived scar severity. Possible contributors could be burn-related,
like surgical procedures or painful wound management, but could also relate to pre-burn
vulnerability, like having a history of depression [41] or highly value appearance [42]. Therefore
we included more of such variables in chapter 6.
Chapter 6 focussed on the relations between patient-rated facial scar assessments, selfesteem and both early and late depressive symptoms. Findings in this study suggested that
both early depressive symptoms and lower self-esteem were indicative for later depressive
symptoms in patients with facial burns, regardless of the patients’ perceived facial scar
severity. The counter-intuitive result that we were not able to find a direct relationship between
facial scar severity and both self-esteem and later depressive symptoms suggested that scar
severity played a relatively minor role in these relations. Due to sample characteristics such
as an overall mildly affected population in terms of facial scar severity and a predominantly
male population, we cannot exclude that in certain subgroups facial scar severity directly
affects self-esteem and depressive symptoms. This study may have suffered from a lack of
statistical power to detect subgroups in which facial scar severity would have been important
in predicting the psychosocial outcomes of interest. More research in larger samples that both
include pre-burn functioning and post-burn factors is recommended to elucidate this issue.
Nevertheless, anticipating further research we recommend routine psychological screening
during hospitalisation on depressive symptoms, self-esteem and pre-burn psychological
functioning in order to identify patients at risk and to optimise their treatment.
A letter to the editor by Kamolz et al. [43] in response to our publication as described in chapter
5 shows that measuring facial scar severity is a topic of interest. Kamolz et al. argued that also
objective measurements of facial movements should be included in future research. Although
measuring facial movements could be of interest, in our response we emphasised that the
added value of our findings is that it provides more insight in underlying dynamics in the
patient’s scar evaluation [44]. Both the letter and our response are included in the addendum
of this thesis.
Our findings should be confirmed in future studies in order to gain more knowledge on these
underlying dynamics. Ideally, those studies would include also patients with more severe facial
scarring. Although the mean percentage facial TBSA burned in our study (3.3%) was higher
compared to a recent retrospective study in the United Kingdom (1.2%) [45], the mean scar
severity scores in our study (2.1) were lower compared to an extensive Dutch observational
study (4.9)

[46]

that included scars on any body part. Inclusion of patients with more severe

facial scarring is necessary to investigate if the relationships identified in our studies also hold
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for patients with severe facial disfigurements. However, our epidemiological study already
indicated that burn survivors with facial burns are generally less severely burned compared
to burn survivors without facial involvement, as the proportion of burn survivors requiring
surgery is lower, (39% compared to 52%, respectively) [2]. In addition, only one in five burn
survivors with facial burns require a facial operation in the acute phase of the burn. A method
to include patients with more severe facial scarring in future research is to focus on patients
with facial burns that have been treated surgically. In addition, those patients are more likely
to have several follow-up visits to the outpatient clinic in order to receive further treatment,
like pressure garments, silicone therapy and reconstructive surgery [47-53]. At those visits, scar
severity and scar maturation can be monitored in time. Incorporating these measurements
as standard care in follow-up minimises additional follow-up visits for research purposes
only and consequently reduces the burden for the patient. Meanwhile, these standard scar
measurements add to available data, enabling analyses that could provide additional insight
in scar maturation and its relation to the patients psychosocial well-being, as well as add to
the hospital’s quality control measures.
Furthermore, future research should take into account our findings in Chapter 6 that
pre-burn and early post-burn depressive symptoms influence the patient-reported scar
evaluation [39]. Although the incorporation of subjective PROs in research is a great step
forward, our study indicates that these measurements may be influenced by the patients’
mental state. Therefore, these influencing factors should also be included in the data analyses
in order to elucidate the underlying pathways and provide a more complete picture of the
relations of interest. Ideally, future studies would use advanced analytical methods in order to
investigate the relations between all variables in the same model.
Our findings should be regarded as a first step in understanding the underlying pathways
between scar severity and psychosocial aspects in patients with facial burns. A next step might
be to incorporate the patients’ view on importance of appearance in the model, as a prior
study showed that the persons view on importance of appearance predicted body image
dissatisfaction

. This finding indicates that patients who highly value their personal

[42]

appearance have more difficulties accepting their scars and therefore might asses their scars
more severe. This subgroup might develop more psychological problems in the aftermath of
a burn, regardless of the objective severity of their scars. In addition, pre-burn psychosocial
vulnerability has been shown to be common among burn patients and may predispose
to burns

[54]

while our results show that psychosocial factors predict later psychosocial

functioning. Therefore, incorporating pre-burn psychosocial functioning in future research
would be of interest.
In conclusion, our studies show that a patient’s facial scar assessment that deviates from the
observer’s scar assessment can be used as an early indication of the patient’s psychosocial
well-being. Especially a discrepancy on the scar characteristic surface roughness relates to the
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patient’s self-esteem. Furthermore, both early post-burn depressive symptoms and pre-burn
functioning play a role in the patient’s facial scar assessment, self-esteem and later depressive
symptoms. Therefore, we recommend routine psychological screening during hospitalisation
on depressive symptoms, self-esteem and pre-burn psychological functioning in order to
identify patients at risk and to optimise their treatment.

General conclusions and future directions
This thesis contains an extensive overview of the trajectory of facial burns, from risk factors
to treatment modalities and psychosocial consequences after a facial burn. We provided
healthcare professionals with the risk profiles for facial burns, facial surgery and facial
reconstructive surgery that can be used in treatment decision-making and help determining
the patient’s prognosis. We showed that men are more at risk for facial burns, but young
women with a large percentage TBSA burned, including their ears, scalp or ventral side
of the neck, caused by flames are particularly at risk for facial surgery. In addition, if they
require facial surgery in the acute phase of the burn, they have an increased risk for facial
reconstructive surgery in later life.
With regard to the state of the art evidence in topical and surgical treatment for facial burns
we showed that early excision could reduce wound contamination, whereas postponing
surgery could reduce the number of patients requiring surgery by half. In the meantime,
dressings and creams that could stay on the wound for a longer period of time could decrease
the number of painful procedures without hampering the wound’s healing potential in facial
burns. Therefore, a conservative start of burn wound treatment in combination with adequate
bacterial control seems to be the most favourable treatment at present. Furthermore,
we investigated perceived facial scar severity and the relationships with self-esteem and
depressive symptoms. We showed that patients generally assess their facial scars similar to
the professionals’ assessment, but that a deviating patient’s scar assessment relative to the
observer’s scar assessment can be used as an early indication of the patient’s psychosocial
well-being. Especially a discrepancy on the scar characteristic surface roughness relates to the
patient’s self-esteem. Furthermore, both early post-burn depressive symptoms and pre-burn
functioning play a role in the patient’s facial scar assessment, self-esteem and later depressive
symptoms. Therefore, we recommend routine psychological screening during hospitalisation
on depressive symptoms, self-esteem and pre-burn psychological functioning in order to
identify patients at risk and to optimise their treatment.
Future research is necessary and should be aimed at identifying injury mechanisms of facial
burns, identifying the optimum timing of excision and wound treatment, and investigate
underlying psychosocial pathways that possibly affect the burn survivors psychosocial wellbeing. The trialists should incorporate PROs in their outcome assessments and consult a trial
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expert and a statistician to warrant the methodological quality of their studies. Furthermore,
findings of studies should be summarised in systematic reviews and guidelines in order to
have an overview of the body of evidence on a certain topic, which can help healthcare
professionals in their treatment decision-making.
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Addendum

Letter to the Editor
Facial scar assessment and challenges for the future
Lars-Peter Kamolz, Daryousch Parvizi, David B. Lumenta
Burns 2014;40(3):535-6
Sir,
With great interest we have read the paper of Hoogewerf et al. [1], who stated that the face is
central to our identity and provides our most expressive means of communication.
We absolutely agree to this statement. The treatment of facial burns aims to restore both
aesthetics and the function of the face. Scar tissue is usually distinguished from normal skin
by colour, increased thickness, irregular surface and poor functional quality, caused by loss
of pliability and due to contraction. All different scar features are relevant and attribute to
the quality of a scar. Therefore, an ideal assessment of a scar should include both subjective
and objective aspects [2]. Scar assessment scales are frequently used to generate a systematic
judgement by observers on the overall scar quality. A judgement by the patient is obligatory,
because complaints and cosmetic disfigurement caused by scars may lead patients to suffer
from psychological problems, which in turn result in a decreased quality of life. With the
introduction of the POSAS a scar assessment instrument became available for both selfassessment and observer assessment, allowing to compare the extent to which patients and
observer agree on scar quality [3]. Hoogewerf et al. stated in their recent paper [1] that using
both patients’ and professionals’ scar assessment provides more useful information regarding
patients’ well-being than one alone. Furthermore, they stated that particular a discrepancy
between the patients’ and professionals’ view might be an early indication of psychological
difficulties and a call for further clinical attention [1].
In order to practice evidence-based medicine both subjective and objective measurements
of scar features are nowadays obligatory. While the aesthetic aspect can be partly quantified
by scar assessment scales, facial movements can be determined quantitatively [4–6]. These
objective measurements are not only a functional parameter, normal and symmetric mimic
movements are also important from the aesthetic point of view. We think that we need
different techniques in order to provide a profound facial scar assessment. Koller et al. found
a good correlation between the amount of hypertrophic scarring expressed by typical scar
assessment scales and low mimic excursions [4,5].
We think that the valuation of facial movements should not be seen as an alternative, but as
an additional tool and adjunct to numeric scar assessment scales, because these techniques
will help to improve the assessment of particular functional problems in different regions and
to provide data about asymmetries which are visible at rest and their changes during mimic
movements. In cases of varying scar formation within different regions of the face, exact

166

Addendum

numerical classification by scales can be difficult. Giving only one single result for the whole
face may be insufficient, thus requiring the additional description of functional problems [4,5].
We think that in future, the role of reliable and valid scar assessment tools will become even
more prominent and important, but it should be taken into account whether an assessment
tool will be used in a clinical setting, where the time element is limited and anyone should be
able to perform the assessment, or on the contrary, in a research setting, where more time is
available and more specialized observers carry out the assessment and time-consuming tools
can be used in order to improve the quality of the scar assessment.
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Response to Letter to the Editor ‘‘Facial scar assessment:
What do we need in future?’’
Cornelis J. Hoogewerf, Margriet E. van Baar, Ester Middelkoop, Nancy E. van Loey
Burns 2014;40(3):536-7

Dear Editor,
We would like to thank Kamolz et al. for their comments on our paper concerning facial
scar assessment in patients with burns. We agree that facial movements are important for
both functionality and aesthetic appearance, and that measurement of this outcome can be
of value in trials. In fact, the mimic function of the face was used as a secondary outcome
parameter in our multicentre study [1]. This was analysed by asking the patient to perform a
standard set of mimic movements [2]. Results of that study showed no difference between
intervention groups and only one of ten participants at 12 months post-burn showed facial
limitations. Together with our relative low POSAS scores compared to an extensive Dutch
observational study [3], these results indicate that participants in this particular study had on
average minor facial scarring. Nonetheless, the use of an objective scar measurement in a
research setting is important.
We believe the additional value of our study is that it provides more insight in underlying
dynamics in the patient’s scar evaluation. The study showed that the extent of agreement
between patients’ ratings and observers’ ratings of facial scar characteristics was fairly good.
However, a sub-group of patients that assessed their scar as more severe compared to the
professional’s assessment, especially with regard to the scar characteristic surface roughness,
was more likely to have low self-esteem. The finding that specifically this discrepancy, rather
than the individual evaluations, was related to self-esteem implicates that not the scar itself
necessarily relates to self-esteem but rather the patient’s perceptions of the scar. This issue
was further examined by our research group and recent findings showed that depressive
symptoms affected the patient’s scar evaluation [4], which strengthens this viewpoint.
These findings indicate that the concurrent use of both the patients’ and observers’ facial scar
assessment can be used as an early indication of psychological difficulties and a call for further
clinical attention, for instance by additional diagnostic measurements.
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Samenvatting en discussie
Over gelaatsverbrandingen: epidemiologie, behandeling en psychosociale gevolgen.
Dit proefschrift is opgebouwd uit drie delen en richt zich op de epidemiologie, behandeling en
psychosociale gevolgen van brandwonden in het gelaat. Het eerste deel van dit proefschrift
bestaat uit een retrospectief onderzoek naar het voorkomen en de karakteristieken van
gelaatsverbrandingen in Nederland. In deze studie zijn zowel de patiënten met een opname
in een brandwondencentrum, in een regulier ziekenhuis en die een spoedeisende hulp (SEH)
bezoeken opgenomen. Daarnaast zijn voorspellers voor brandwonden in het gelaat, operaties
aan het gelaat en reconstructieve operaties aan het gelaat onderzocht. Het tweede deel van
dit proefschrift bestaat uit twee Cochrane systematische reviews. Deze literatuuroverzichten
geven een samenvatting van het beste beschikbare bewijs over topicale behandeling van
gelaatsverbrandingen en de effectiviteit van vroege excisie en grafting (transplantatie van
huid) van brandwonden. Het derde deel van dit proefschrift richt zich op de beoordeling
van de kwaliteit van littekens in het gelaat en hoe deze beoordeling samenhangt met het
zelfbeeld en eventuele depressieve symptomen van de patiënt. Het laatste hoofdstuk van dit
proefschrift bestaat uit een samenvatting van de bevindingen, de discussie en suggesties voor
toekomstig onderzoek voor elk deel van dit proefschrift. Dit hoofdstuk sluit vervolgens af met
een algehele conclusie en suggesties voor toekomstig onderzoek.

Deel 1: Scope
In het eerste deel van dit proefschrift is de mogelijke impact van een gelaatsverbranding in
een bredere context geplaatst dan alleen een fysieke gebeurtenis (Hoofdstuk 1) en is een
algemeen overzicht gegeven van de omvang van het probleem (Hoofdstuk 2).
In hoofdstuk 1 beschreven we een theoretisch model dat was ontwikkeld in onderzoek met
patiënten die als gevolg van kanker een afwijking in het gelaat hadden. We gebruikten dit
model als kader om de mogelijke psychosociale verandering in mensen met brandwonden
te begrijpen. Dit model onderscheidt drie fases, namelijk ‘becoming disfigured’, ‘being a
disfigured person’ en ‘being a person with a disfigurement’. Een soortgelijk traject werd
verondersteld bij mensen met een gelaatsverbranding. In overeenstemming met de eerste
fase van het model hebben we de epidemiologie van gelaatsverbrandingen in Nederland
onderzocht (Hoofdstuk 2). In dit retrospectieve, observationele onderzoek zijn de gegevens
verzameld van mensen die in de periode 2003-2007 als gevolg van acute brandwonden
medische hulp kregen op een SEH of een opname hadden in een regulier ziekenhuis of
brandwondencentrum. Tijdens deze 5-jaars periode zochten elk jaar gemiddeld 12.000
mensen brandwond-gerelateerde medische hulp bij een SEH. Het jaarlijks gemiddelde aantal
mensen met een brandwond-gerelateerde opname in een ziekenhuis in deze periode was
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1.900, waarvan er ongeveer 540 een opname hadden in een brandwondencentrum. Het
percentage van mensen dat daarbij een gelaatsverbranding had, was 21% op de SEH, 11%
bij ziekenhuisopnames en 41% bij opnames in een brandwondencentrum.
De gegevens van SEH bezoeken en opnames in reguliere ziekenhuizen zijn slechts beperkt
toegankelijk waardoor er voor deze instellingen alleen beschrijvende resultaten zijn
gepresenteerd. Dit in tegenstelling tot de registratie van de drie brandwondencentra die zowel
uitgebreider als toegankelijker is. Verdere analyse van de opnames in brandwondencentra liet
een hogere man/vrouw ratio zien in de groep met gelaatsverbrandingen (2.7) vergeleken met
de groep zonder gelaatsverbrandingen (1.7). Andere voorspellers voor gelaatsverbrandingen
naast het mannelijke geslacht zijn: een lagere leeftijd, een groter percentage totaal verbrand
lichaamsoppervlak (TVLO), werkgerelateerde brandwonden en vuur/vlam verbrandingen
terwijl er bij contact verbrandingen een lager risico op een gelaatsverbranding is. Deze
voorspellers vormen samen het risicoprofiel voor het oplopen van gelaatsverbrandingen.
De gemiddelde opnameduur in de groep met gelaatsverbrandingen was significant langer
(5.9 dagen) vergeleken met de groep zonder gelaatsverbrandingen. Hoewel de mensen met
gelaatsverbrandingen gemiddeld minder vaak geopereerd werden, kreeg 1 op de 5 een
operatie aan het gelaat in de acute fase van de brandwond. Daarnaast onderging 1 op de
20 mensen reconstructieve chirurgie aan het gelaat in de 2 tot 7 jaar follow-up periode.
Voorspellers voor operaties aan het gelaat in de acute fase waren het vrouwelijke geslacht,
brandwonden gelokaliseerd op de behaarde hoofdhuid, oren of voorzijde van de hals, vuur/
vlam verbrandingen en een groter percentage TVLO in het gelaat. Daarentegen was er een
lager risico op operaties aan het gelaat bij een hogere leeftijd, aangezichtsverbrandingen
en werkgerelateerde brandwonden. Voorspellers voor reconstructieve chirurgie waren
brandwonden gelokaliseerd op de voorzijde van de hals, vuur/vlam verbrandingen en aantal
gelaatsoperaties die in de acute fase hebben plaatsgevonden.
Onze studie geeft aan welke personen een groter risico lopen op ernstige gelaatsverbrandingen
en daarmee ook de groep waarbij ‘becoming disfigured’ waarschijnlijk een grotere rol
speelt. Onze studieopzet heeft als methodologische kracht dat er drie registratie systemen
zijn gebruikt. Hierdoor zijn zowel de gegevens van brandwondenslachtoffers die een SEH
bezoeken als die opgenomen worden in een regulier ziekenhuis of een brandwondencentrum
in kaart gebracht. Echter de registratiesystemen voor SEH bezoeken en ziekenhuisopnamen
(Letsel Informatie Systeem en Landelijke Medische Registratie) leveren beperkte informatie
over brandwondenletsels en deze gegevens zijn niet vrij toegankelijk. Desondanks geven
de beschrijvende resultaten een algemeen overzicht van de kenmerken van mensen met
brandwonden die medische zorg nodig hebben. Aan de andere kant zijn onze bevindingen
over risicofactoren met name toepasbaar op de patiënten die opgenomen worden in een
brandwondencentrum en kunnen deze mogelijk niet worden geëxtrapoleerd naar alle
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brandwondenslachtoffers in Nederland. Om meer betrouwbare gegevens over de gehele
populatie brandwondenslachtoffers te krijgen, zou er één uitgebreide overkoepelende
registratie voor alle medische instellingen moeten komen, bij voorkeur gebaseerd op
de uitgebreide registratie van de drie Nederlandse brandwondencentra (Nederlandse
Brandwonden Registratie R3). Dit is waarschijnlijk niet realistisch aangezien een
registratiesysteem altijd een compromis is tussen gedetailleerdheid en toepasbaarheid.
Een uitgebreid registratiesysteem vraagt een aanzienlijke inspanning van het personeel dat
deze registratie moet bijhouden met als gevolg een groter risico op een registratiesysteem
met een behoorlijk aandeel ontbrekende gegevens. Een eerste stap om tot één registratie te
komen is om overeenstemming te bereiken over een minimale dataset die nodig is voor een
werkbaar registratiesysteem. Een mogelijke volgende stap is om te onderzoeken of er al een
registratiesysteem bestaat dat overeenkomt met deze minimale dataset of eenvoudig kan
worden uitgebreid met brandwond gerelateerde variabelen, zoals percentage TVLO, etiologie
en ongevalskenmerken. De Landelijke Trauma Registratie (LTR) is mogelijk een dergelijk
registratiesysteem voor patiënten die worden opgenomen in een ziekenhuis. Men moet zich
er wel bewust van zijn dat een verandering in registratiesysteem in eerste instantie mogelijk
een tijdelijke daling in de volledigheid van registratie veroorzaakt. Dit is aangetoond in een
eerdere studie die ook liet zien dat er na die eerste daling weliswaar een toename was in
de volledigheid van de registratie, maar dat er ook meer gebruik werd gemaakt van nietspecifieke codering om externe oorzaken te registreren. Deze niet-specifieke codering geeft
maar beperkte informatie terwijl juist informatie over externe oorzaken van meerwaarde is
voor toekomstige preventiecampagnes.
De klinische implicaties van onze epidemiologische studie hebben vooral betrekking
op de opname van slachtoffers met gelaatsverbrandingen. Zo kan het opnameteam
zich voorbereiden op de opname op basis van de risicoprofielen die in deze studie zijn
blootgelegd. Dit is mogelijk doordat de meeste verwijzers vooraf informatie verstrekken over
deze risicofactoren, bijvoorbeeld door gebruik te maken van het verwijsdocument van de
Nederlandse Brandwondenstichting. Hierin wordt specifiek gevraagd naar informatie over de
risicofactoren geslacht, leeftijd, etiologie, percentage TVLO, locatie van de brandwond en of
het slachtoffer de brandwond in een gesloten ruimte heeft opgelopen.
Daarnaast hebben de Nederlandse brandwondencentra maar een beperkte opnamecapaciteit.
Dit kan er toe leiden dat de brandwondenspecialist op basis van de door de verwijzer verstrekte
gegevens een keuze moet maken welke patiënt wordt opgenomen in het laatst beschikbare bed
in het brandwondencentrum en welke patiënt wordt opgenomen in een regulier ziekenhuis.
Hoewel de aanwezigheid van een gelaatsverbranding een criterium is voor verwijzing
naar een brandwondencentrum, kan de noodzaak voor specialistische brandwondenzorg
voor andere brandwondenslachtoffers (met of zonder gelaatsverbranding) hoger zijn. De
risicoprofielen geven de brandwondenspecialist extra informatie over de mogelijke ernst van
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de gelaatsverbranding wat kan helpen in de besluitvorming in bovenstaande situaties. Ook
tijdens de ziekenhuisopname kan een combinatie van risicoprofielen en klinische bevindingen
de brandwondenspecialist helpen in de besluitvorming van het behandeltraject. Daarnaast
kan deze combinatie gebruikt worden om de patiënt te informeren over het behandelplan
en de prognose.
Naast de klinische voordelen zijn risicoprofielen ook interessant met het oog op preventie.
Door de risicoprofielen kunnen preventiecampagnes zich namelijk richten op de groep die een
verhoogd risico loopt op ernstige gelaatsverbrandingen. Onze studie heeft de risicopopulatie
in kaart gebracht, maar voor het opzetten van een succesvolle preventiecampagne is
informatie over risicogedrag cruciaal. Vandaar dat toekomstig onderzoek zich moeten richten
op het identificeren van risicogedrag, bijvoorbeeld door zich in uitgebreide interviews met
slachtoffers van gelaatsverbrandingen te richten op het ongevalsmechanisme.
Samenvattend, onze studie geeft medische professionals een beeld van de risicoprofielen
voor gelaatsverbrandingen, operaties aan het gelaat en reconstructieve chirurgie aan het
gelaat. Dit geeft een indicatie van de prognose van de patiënt en kan gebruikt worden
in de besluitvorming van het behandeltraject. Alhoewel mannen meer risico lopen op
gelaatsverbrandingen, lopen jonge vrouwen met een groot percentage TVLO waarbij de oren,
behaarde hoofdhuid of voorzijde van de hals zijn verbrand als gevolg van een vuur/vlam
verbranding een groter risico op operaties aan het gelaat. Ook hebben de patiënten die in de
acute fase een operatie aan het gelaat hebben gehad een verhoogde kans op reconstructieve
chirurgie aan het gelaat in hun latere leven. Daarnaast kunnen de risicoprofielen gebruikt
worden om preventiecampagnes te ontwikkelen voor de populatie die het grootste risico
loopt.
Deel 2: Bewijs van behandeling
Het tweede deel van dit proefschrift richt zich ook op de fase ’becoming disfigured’. Waar
het eerste deel zich vooral richtte op wie er risico lopen op gelaatsverbrandingen en operaties
aan het gelaat, gaat dit gedeelte over de behandeling van de brandwond welke van belang
is voor de mate van ‘becoming disfigured’. Tot op heden is er nog geen behandeling die alle
brandwonden onmiddellijk en zonder restverschijnselen, zoals littekens of andere fysieke en
psychosociale gevolgen, geneest. Echter de ontwikkeling van nieuwe behandelmethoden is
een continu proces met het doel om brandwonden littekenloos te laten genezen met een
optimaal comfort en tevredenheid voor de patiënt. De behandeling van brandwonden laat
zich grofweg verdelen in topicale behandeling en chirurgische behandeling. In dit gedeelte
van het proefschrift wordt het best beschikbare bewijs voor topicale behandeling van
gelaatsverbrandingen (Hoofdstuk 3) en vroege excisie en grafting (transplantatie van huid)
van brandwonden (Hoofdstuk 4) samengevat in twee Cochrane systematische reviews.
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In de Cochrane systematische review in Hoofdstuk 3 werd de effectiviteit van topicale
behandeling op de wondgenezing in mensen met gelaatsverbranding van elke diepte
beoordeeld. Onder topicale behandeling viel elke remedie, geneesmiddel, substantie of
huidvervanger dat op het gezicht wordt geplaatst als behandeling van de brandwond. In de
literatuur werden 5 relevante gerandomiseerde en gecontroleerde studies (RCTs) gevonden,
met in totaal 119 patiënten. Deze 5 studies omvatten onderzoek naar antimicrobiële middelen
en naar zowel biologische (allograft) als synthetische wondbedekkers (TransCyte®). Al deze
studies hadden een hoog risico op ‘bias’ (vertekening) en door de diversiteit van de interventies
was het ‘poolen’ (samenvoegen) van gegevens niet mogelijk. Wat betreft de resultaten
voor de uitkomst ‘complete wondgenezing’ rapporteerde 1 studie vergelijkbare genezing
tussen twee antimicrobiële middelen en drie studies lieten een kortere genezingstijd zien in
de patiënten die huidvervangers kregen vergeleken met de patiënten die een antibacterieel
middel kregen. Deze studies gebruikten echter onjuiste analyse technieken waardoor wij
moesten concluderen dat er onvoldoende bewijs was voor een verbeterde wondgenezing bij
gelaatsverbrandingen na gebruik van specifieke antimicrobiële middelen of huidvervangers.
Ook de resultaten van de overige uitkomstmaten (wondinfectie, (reconstructieve) chirurgie,
littekenkwaliteit, pijn, bijwerkingen en opnameduur) leverden onvoldoende bewijs voor
verschillen tussen interventies, mede door ruime 95% betrouwbaarheidsintervallen en het
gebrek aan voldoende gegevens. Wel rapporteerden twee studies significant minder pijn
bij het gebruik van huidvervangers die meerdere dagen op de wond kunnen blijven zitten
in vergelijking met antibacteriële zalven die dagelijks vervangen moeten worden. Deze
bevindingen zijn met name relevant voor het patiëntcomfort en verdienen daarom verdere
aandacht. Over het geheel was er onvoldoende onderzoek en bewijs van hoge kwaliteit om een
specifieke topicale behandeling voor de wondgenezing in mensen met gelaatsverbrandingen
aan te bevelen.
In de tweede Cochrane systematische review werd de effectiviteit van vroege excisie en
grafting (transplantatie van huid) op de littekenkwaliteit bij mensen met brandwonden van
elke diepte beoordeeld (Hoofdstuk 4). Vroege excisie werd gedefinieerd als chirurgische
excisie binnen 1 week na het ontstaan van de brandwond en grafting mocht met elk type
graft (eigen huid, donorhuid, etc.) uitgevoerd worden. Wat betreft de controle interventie
was elke andere interventie, geen interventie of een placebo interventie geoorloofd, mits de
timing van excisie verschilde met die van de vroege excisie. In de literatuur werden 10 relevante
RCTs gevonden met in totaal 416 patiënten en deze studies varieerden van beperkte tot laag
risico op ‘bias’. Twee studies waren wat betreft de uitkomst mortaliteit dusdanig vergelijkbaar
dat de gegevens samen geanalyseerd konden worden. Hetzelfde was het geval voor twee
andere studies wat betreft de uitkomst ‘aandeel patiënten met operatieve chirurgie’, terwijl
het ‘poolen’ van gegevens van de andere uitkomsten niet mogelijk was door de variëteit in
controle interventies en de verschillen in uitkomstmaten tussen de studies.
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Littekenkwaliteit was een van de primaire uitkomstmaten in deze review en drie studies
rapporteerden deze uitkomst, maar verschilden in meetmethode. De resultaten van twee
studies suggereerden een betere littekenkwaliteit in de vroege excisie groep terwijl de derde
studie een betere littekenkwaliteit suggereerde in de conservatief behandelde groep. Over
het geheel waren er onvoldoende gegevens om duidelijke conclusies te trekken.
Wat betreft de uitkomst wondinfectie, twee studies vonden geen statistisch significante
verschillen in klinische tekenen van wondinfectie terwijl twee van de drie studies die positieve
wondkweken als uitkomstmaat gebruikten een voordeel lieten zien voor vroege excisie. Bij
de derde studie die positieve wondkweken als uitkomstmaat gebruikte was geen zinvolle
data extractie mogelijk. Onze conclusie was dat vroege excisie mogelijk het aantal positieve
wondkweken reduceert maar dat het erop lijkt dat er geen klinisch significante vermindering
van wondinfectie is.
Vier studies rapporteerden mortaliteit als uitkomst; de twee studies waarbij de gegevens
samen geanalyseerd konden worden, lieten een verminderde mortaliteit in de vroege
excisie groep zien. Echter, deze studies hebben mogelijk een overlap in patiënten, wat de
bewijskracht vermindert. Daarnaast zijn deze studies relatief oud waardoor het de vraag
is of deze resultaten ook nog gelden voor de hedendaagse brandwondenzorg. De andere
twee studies rapporteerden niet-significante hogere en lagere mortaliteit in de vroege excisie
groep. Over het geheel waren er onvoldoende gegevens om duidelijke conclusies te trekken.
Drie van de secundaire uitkomstmaten werden door meer dan 1 studie gerapporteerd en
suggereerden dat vroege excisie mogelijk de opnameduur verkort, terwijl conservatieve
behandeling (geen of uitgestelde chirurgie) mogelijk zowel het aantal patiënten dat een
operatie krijgt als bloedverlies ten gevolge van de operatie vermindert. Vooral de resultaten
van de vier studies die het aandeel patiënten met operatieve chirurgie rapporteerden zijn
interessant. De interventie schrijft voor dat alle patiënten in de vroege excisie groep een
operatie krijgen, maar alle vier de studies lieten een significant lager aandeel patiënten met
een operatie in de controle groep zien. Alle resultaten samen lieten zien dat 52% (37 van de
71) van de patiënten in de controle groep een operatie kregen. Dit houdt ook in dat 48% van
de patiënten brandwonden hadden die zonder operatie genazen. Aangezien de patiënten
gerandomiseerd waren, kunnen we stellen dat ongeveer de helft van de patiënten in de
vroege excisie groep brandwonden hadden die bij een uitgestelde operatie waren genezen
en dus onnodig zijn geopereerd voor wat betreft de uitkomst wondgenezing. Als gevolg
daarvan zijn deze patiënten ook onnodig blootgesteld aan narcose en het bloedverlies bij een
operatie.
Cochrane systematische reviews worden beschouwd als de gouden standaard voor
systematische reviews, echter de bewijskracht is afhankelijk van de kwaliteit van de
geïncludeerde studies. Ook bij systematisch reviews geldt het adagium “garbage in, is garbage
out”, vandaar dat de inclusie van RCTs van hoge methodologische kwaliteit de kracht van de
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aanbevelingen in een review versterkt. Uit beide Cochrane reviews bleek dat slechts een
beperkt aantal studies geschikt waren voor inclusie en dat al die studies methodologische
beperkingen hadden, meestal met betrekking tot de beschrijving van de randomisatie
procedure. Gelukkig heeft een Cochrane review het voordeel dat deze regelmatig geüpdate
wordt, waardoor het bewijs up-to-date blijft en het aantal geïncludeerde studies groeit met de
tijd. Dit is bijvoorbeeld zichtbaar in de review over topicale behandeling waar zes additionele
studies zijn geïdentificeerd die in een volgende update beoordeeld zullen worden en mogelijk
het aantal studies uitbreiden tot 11. Hoewel deze uitbreiding noodzakelijk is, is het nog
belangrijker om studies van hoge kwaliteit te includeren. Van de zes geïdentificeerde studies
heeft één studie de randomisatie procedure goed beschreven, drie studies deden dit niet, één
studie is nog patiënten aan het includeren en één studie is nog niet gepubliceerd. Dit resultaat
komt overeen met eerder onderzoek dat aantoonde dat er over de tijd een significante
toename is in gepubliceerde RCTs over brandwondenzorg maar dat de methodologisch
kwaliteit van die studies gedurende die periode niet toenam. Toch geeft een vluchtige
beoordeling van de vier gepubliceerde studies aanwijzingen dat de conclusies van de volgende
update van deze Cochrane review substantieel zullen veranderen. Zo laten de gecombineerde
resultaten van alle studies een minimaal verschil in wondgenezing en infectie zien tussen
verschillende topicale interventies, wat erop duidt dat al deze interventies toegepast kunnen
worden met betrekking tot deze uitkomstmaten. Daarnaast zijn er indicaties dat er minder
pijn en meer patiëntcomfort is bij patiënten die behandeld worden met wondverbanden en
ander huidvervangers die langere tijd op de wond kunnen blijven vergeleken met patiënten
die behandeld worden met crèmes en zalven die dagelijkse opnieuw aangebracht moeten
worden. Echter, crèmes en zalven die ook langere tijd op de brandwond kunnen blijven, zoals
ceriumnitraat-zilversulfadiazine, hebben wellicht vergelijkbare voordelen. Daarnaast hebben
crèmes en zalven het voordeel dat ze relatief eenvoudig aangebracht kunnen worden op een
onregelmatig oppervlak, zoals het gezicht, in vergelijking met verbanden. Vandaar dat zowel
verbanden en crèmes die langere tijd op de brandwond kunnen blijven waarschijnlijk de
meeste voordelen bieden voor de behandeling van gelaatsverbrandingen.
De gezamenlijke resultaten van beide reviews en de additionele studies geven handvatten voor
de klinische praktijk. Ze laten zien dat het aantal patiënten dat uiteindelijk een operatie nodig
heeft gehalveerd kan worden door het uitstellen van een operatie. In de tussentijd kunnen
verbanden die langere tijd op de brandwond kunnen blijven het aantal pijnlijke procedures
verminderen zonder de wondgenezing te hinderen. Anderzijds vermindert vroege excisie en
grafting mogelijk het aantal wondinfecties en de opnameduur, waarbij de opnameduur het
grootste aandeel heeft in de ziekenhuiskosten per patiënt.
Het is algemeen bekend dat de tijd tot wondgenezing een belangrijke factor is in
littekenvorming, waarbij er een verhoogde kans op een hypertrofisch litteken ontstaat
wanneer de totale wondgenezing langer dan 21 dagen duurt. Vandaar dat het belangrijk
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is om tijdig de brandwonden te herkennen waarbij de genezing langer dan 21 dagen gaat
duren zodat dit proces versnelt kan worden met een operatieve ingreep. Tegenwoordig kan
de genezingspotentie van een brandwond voorspeld worden met de laser Doppler imager
(lDi). Hierbij heeft de lDi een nauwkeurigheid van 95 tot 100%, terwijl zelfs getrainde
brandwondspecialisten slechts een nauwkeurigheid van 60 tot 75% halen bij het inschatten
van de diepte van een brandwond. De meest gerapporteerde fout is hierbij een overschatting
van de diepte. Met dit apparaat kan men operaties voorkomen bij brandwonden die
een genezingspotentie tot 14 dagen hebben, met doorgaans geen of maar beperkte
littekenvorming. Daarnaast kan met de lDi bepaalt worden welke delen van een gedeeltelijke
dikte brandwond voor operatie in aanmerking komen en verkleint daarmee mogelijk het
transplantatiegebied. Het blijft echter onduidelijk of brandwonden met een genezingspotentie
tussen de 14 en 21 dagen het best behandeld kunnen worden met vroege excisie en grafting
of met conservatieve therapie wat betreft de littekenkwaliteit. Om hier meer duidelijkheid
over te krijgen start onze onderzoeksgroep in de nabije toekomst een pilot studie naar de
littekenkwaliteit van patiënten die aan een eerdere studie hebben deelgenomen. Door deze
patiënten opnieuw te benaderen hebben we de beschikking over goed gedocumenteerde
brandwonden met een variabele genezingspotentie.
Om een meerwaarde te zijn voor brandwondspecialisten en een rol te spelen in de
besluitvorming zijn systematische reviews idealiter gebaseerd op onderzoek en bewijs van
hoge kwaliteit. Dit kan men bewerkstelligen door in de ontwerpfase van toekomstige studies
zowel een trial expert als een statisticus te betrekken, zodat de methodologische kwaliteit
gewaarborgd wordt en daarmee de bewijskracht in de brandwondenzorg toeneemt.
De protocollen van deze goed opgezette studies dienen vooraf gepubliceerd te worden
en de onderzoekers moeten de studies ook uitvoeren volgens het protocol. Daarnaast is
het mogelijk, en misschien wel essentieel, om internationale samenwerking te zoeken
om voldoende statistische bewijskracht te krijgen en ook duidelijke conclusies te kunnen
trekken. Dit is vooral relevant voor onderzoek bij brandwonden waarbij er slechts een
relatief kleine groep patiënten beschikbaar is voor inclusie in een studie. Oorzaken hiervan
zijn de variëteit in patiënt- en wondkarakteristieken, en de restricties met betrekking tot
onderzoek bij kinderen. Ook moeten onderzoekers grondiger rapporteren aangezien in de
meeste RCTs in onze reviews de randomisatie procedure onvoldoende werd omschreven wat
resulteerde in een lagere beoordeling van de methodologische kwaliteit. Het is tegenwoordig
niet meer voldoende om alleen te vermelden dat patiënten gerandomiseerd zijn, vandaar
dat onderzoekers worden aangespoord om volgens de CONSORT richtlijn te rapporteren
(www.consort-statement.org). Steeds meer wetenschappelijke tijdschriften eisen dat
onderzoekers van RCTs een CONSORT verklaring aanleveren wanneer een manuscript wordt
ingediend. Hierdoor zullen bovenstaande en andere methodologische beperkingen in de
toekomst minder voorkomen.
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Echter ook systematische reviews met beperkt onderliggend bewijs zijn van waarde in
de besluitvorming aangezien deze reviews de lacunes in kennis aangeven. Bij gebrek aan
wetenschappelijk bewijs zijn medische professionals aangewezen op informatie afkomstig
van andere onderzoeksdesigns (cohort studies, case-control studies of case reports) en de
resultaten uit deze studies moeten vervolgens beoordeeld worden op de toepasbaarheid in
de eigen praktijk. Daarnaast moeten de professionals vertrouwen op hun eigen expertise. Het
meenemen van al deze elementen in de besluitvorming leidt tot evidence-based practice, wat
uiteindelijk weer kan leiden tot evidence-based richtlijnen. De ontwikkeling van richtlijnen is
tijdrovend maar resulteert in een samenvatting van het best beschikbare bewijs dat relevant
is voor de medisch professional. Dit overzicht bespaart uiteindelijk tijd, verbetert de kwaliteit
van zorg en geeft aan op welke gebieden er meer onderzoek nodig is om de lacunes in kennis
te verminderen.
In beide Cochrane reviews waren vooraf meerdere uitkomstmaten gedefinieerd die als relevant
werden beschouwd, waaronder ook drie door patiënten gerapporteerde uitkomsten (Patient
Reported Outcomes; PROs), namelijk littekenkwaliteit, patiënt tevredenheid en kwaliteit
van leven. De laatste jaren is er in verschillende gezondheids-gerelateerde gebieden meer
focus gekomen op het gebruik van PROs. Desondanks waren zowel patiënt tevredenheid
als kwaliteit van leven in geen van de in de reviews geïncludeerde studies opgenomen als
uitkomstmaat. Littekenkwaliteit was wel een uitkomstmaat in één studie in de review over
topicale behandeling voor gelaatsverbrandingen en in drie studies in de review over vroege
excisie en grafting. Echter van deze vier studies gebruikte maar één studie een PRO. Deze
studie rapporteerde een patiëntbeoordeling van het cosmetische uiterlijk van het litteken
op een 4-puntsschaal (1= normaal uiterlijk, 4=onaanvaardbaar uiterlijk), gemeten met een
niet-gevalideerd meetinstrument. Tegenwoordig is er een veel gebruikt en gevalideerd
meetinstrument beschikbaar voor het meten van littekenkwaliteit, namelijk de Patient and
Observer Scar Assessment Scale (POSAS) (www.posas.org). Het gebruik van dit meetinstrument
in toekomstige studies heeft als voordeel dat het vergelijkingen tussen studies mogelijk
maakt. Daarnaast is het ‘poolen’ van data mogelijk waardoor de schatting van de grootte
van het effect nauwkeuriger wordt. Over het geheel laten beide Cochrane reviews zien dat
er in brandwond-gerelateerde studies een gebrek is aan het gebruik van gevalideerde PRO
meetinstrumenten. Juist deze uitkomstmaten geven een waardevol inzicht in de behoefte van
de patiënt en dienen daarom in toekomstige studies te worden opgenomen als uitkomstmaat.
Samenvattend, de gecombineerde resultaten van beide Cochrane reviews en de extra studies
die mogelijk in de update worden toegevoegd, laten zien dat vroege excisie mogelijk het
aantal positieve wondkweken vermindert. Echter het uitstellen van de operatie kan het aantal
patiënten dat uiteindelijk een operatie nodig heeft halveren, terwijl in de tussentijd verbanden
en crèmes die langere tijd op de brandwond kunnen blijven het aantal pijnlijke procedures
verminderen zonder de wondgenezing bij gelaatsverbrandingen te hinderen. Vandaar dat
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een conservatieve start in combinatie met een adequate antibacteriële therapie de meest
veelbelovende therapie lijkt in de hedendaagse brandwondenzorg.
Deel 3: Psychosociale gevolgen
Het derde deel van dit proefschrift richt zich op de psychosociale aspecten van
gelaatsverbrandingen die verband houden met de overgang van ‘being a disfigured person’
naar ‘being a person with a disfigurement’. Waar de eerste twee delen van dit proefschrift
zich grotendeels afspeelden binnen de beschermde omgeving van het ziekenhuis,
richt dit deel zich op de terugkeer naar het dagelijkse leven en de latere psychosociale
gevolgen van gelaatsverbrandingen. In dit ‘nieuwe’ dagelijkse leven worden mensen met
gelaatsverbrandingen en littekens blootgesteld aan reacties van derden op hun aangedane
gelaat. Er werd aangenomen dat zowel de ernst van de littekens als psychosociale aspecten
een rol spelen in hoe mensen met brandwonden omgaan met deze reacties en dat dit
vervolgens ook de overgang naar ‘being a person with a disfigurement’ beïnvloeden. Om
de interactie tussen littekenkwaliteit en psychosociaal welzijn verder te verklaren, hebben
we de mate van overeenstemming tussen de littekenbeoordelingen van de patiënt en de
observator onderzocht. Dit met het doel om onderliggende mechanismen bloot te leggen die
mogelijk de patiëntenbeoordeling beïnvloeden, zoals de relatie tussen littekenbeoordeling en
het zelfbeeld van de patiënt (Hoofdstuk 5). Daarnaast onderzochten we de relaties tussen
de patiëntenbeoordeling van het litteken in het gelaat, het zelfbeeld van de patiënt en de
depressieve symptomen van de patiënt in één model, waardoor rekening gehouden wordt
met alle onderliggende relaties (Hoofdstuk 6).
In een prospectief cohort onderzoek hebben we de mate van overeenstemming van de
beoordeling van het litteken in het gelaat tussen de patiënt en de observator onderzocht
(Hoofdstuk 5). De resultaten lieten zien dat de evaluaties van de meerderheid van de
patiënten (70%) overeenkwam met de evaluaties van medisch professionals op individuele
littekenkenmerken (kleur, dikte, hobbeligheid en plooibaarheid). Een gedeelte van de patiënten
(26 tot 54% voor individuele littekenkenmerken) evalueerde sommige littekenkenmerken
ernstiger dan de observator. Uit een multiple regressieanalyse met de verschilscores bleek
dat een grotere verschilscore voor hobbeligheid een significante relatie heeft met een lager
zelfbeeld van de patiënt. Ook gecorrigeerd voor leeftijd, geslacht en percentage TVLO bleef
deze relatie significant, al was de verklaarde variantie bescheiden (16%).
Hetzelfde cohort is verder geanalyseerd met Structural Equation Modeling (SEM) waarbij ook
depressieve symptomen op zes maanden na het ongeluk zijn meegenomen (Hoofdstuk 6).
De resultaten van deze analyse lieten zien dat de patiëntenbeoordeling van het litteken in
het gelaat geen directe voorspeller was van het zelfbeeld op drie maanden en depressieve
symptomen op zes maanden na het ongeluk. Er was echter wel een significante relatie
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tussen vroege depressieve symptomen en zowel littekenbeoordeling als zelfbeeld van de
patiënt, waarbij patiënten met vroege depressieve symptomen hun gelaatslittekens ernstiger
beoordeelden en een lager zelfbeeld hadden. Een aanvullende analyse liet zien dat zelfbeeld
als een mediator fungeerde tussen vroege en late depressieve symptomen. De redelijk goede
fitmaten van het model gaven aan dat het model past bij de data. Daarnaast verklaarden de
variabelen in het model 12% van de variantie in de littekenbeoordeling, 43% van de variantie
in zelfbeeld en 37% van de variantie in depressieve symptomen zes maanden na het ongeluk.
Een van de methodologisch sterkte punten van onze studies is dat we de littekenbeoordeling
door de professional onderzoeken in relatie tot PROs, namelijk de littekenbeoordeling door
de patiënt en psychosociale aspecten. Hierdoor waren we in staat om meer inzicht te krijgen
in de onderliggende dynamiek die een rol speelt in het verschil in littekeninterpretatie tussen
patiënten en professionals. Dit verschil op het niveau van individuele littekenkenmerken
van de POSAS was tot op heden niet eerder onderzocht in relatie tot psychosociale
uitkomstmaten. Een ander methodologisch sterk punt van onze studie is het gebruik van
geavanceerde analytische methoden die alle relaties tussen verschillende variabelen in één
model onderzoeken. Dit vergroot de mogelijkheid op het ontdekken van nieuwe relaties,
vooral wanneer SEM wordt gebruikt. Zo leidde het gebruik van SEM in hoofdstuk 6 tot de
identificatie van zelfbeeld als mediator tussen vroege en late depressieve symptomen. Deze
analyses vergroten onze kennis in de onderliggende mechanismen die een rol spelen bij PROs,
welke op hun beurt steeds belangrijker worden in de beoordeling van kwaliteit van zorg en
kwaliteit van leven. Daarnaast zorgt deze studie voor een uitbreiding van de literatuur die
zich richt op de factoren die van invloed zijn op het psychosociale welzijn in de nasleep van
brandwondenletsels. Zo laat deze studie zien dat het adaptatieproces gedeeltelijk afhankelijk
is van zowel een depressief verleden vóór het brandwondenongeval als vroege depressieve
symptomen die waarschijnlijk ontstaan als reactie op het ongeval.
Over het geheel geven de resultaten van beide studies over de littekenbeoordeling en
psychosociale aspecten richting aan de professionals wat betreft de vraag bij welke patiënten
psychologische screening overwogen moet worden in de nasleep van brandwondenletsels.
Onze resultaten in hoofdstuk 5 komen niet overeen met een eerdere studie. Gebaseerd
op die studie was de verwachting dat er slechte overeenstemming zou zijn tussen de
littekenbeoordeling van de patiënt en de professional. Echter, onze resultaten lieten zien
dat de littekenbeoordeling van de meerderheid van de patiënten vergelijkbaar was met die
van professionals en dat slechts een subgroep patiënten verschilde met de professionals.
Daarnaast lijkt het erop dat het combineren van de littekenbeoordeling van de patiënt en
de professional meer informatie oplevert over het welzijn van de patiënt in verhouding tot
het afzonderlijk bekijken van deze beoordelingen. Vooral een grotere verschilscore voor het
littekenkenmerk hobbeligheid, met een hogere patiëntbeoordeling in vergelijking met de
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beoordeling van de professional, kan een indicatie zijn voor onderliggende psychosociale
problemen en aanleiding zijn voor extra medische aandacht. Echter, de bescheiden verklaarde
variantie geeft aan dat het aannemelijk is dat er naast de door de patiënt ervaren ernst van
het litteken nog andere factoren bijdragen aan het zelfbeeld van de patiënt. Deze factoren
kunnen gerelateerd zijn aan de brandwond, zoals operaties of pijnlijke wondbehandelingen,
maar ook aan een verhoogde vatbaarheid die al voor het ongeval aanwezig was, zoals eerder
doorgemaakte depressies of het veel waarde hechten aan het uiterlijk. Daarom hebben we
meer van deze variabelen geïncludeerd in hoofdstuk 6.
Hoofdstuk 6 richtte zich op de relaties tussen de patiëntbeoordeling van gelaatslittekens,
zelfbeeld en zowel vroege en late depressieve symptomen. De resultaten van deze studie
lieten zien dat zowel vroege depressieve symptomen als een lager zelfbeeld mogelijk een
indicatie kunnen zijn voor het krijgen van latere depressieve symptomen in patiënten met
gelaatsverbrandingen, ongeacht de ervaren ernst van het litteken. Het contra-intuïtieve
resultaat dat we geen directe relatie konden vinden tussen de ernst van het litteken in het
gelaat en zowel zelfbeeld als late depressieve symptomen geeft aan dat de ernst van het
litteken slecht een relatief kleine rol speelt in deze relaties. Echter door steekproefkenmerken,
zoals een relatief lichte brandwondenpopulatie wat betreft de ernst van het gelaatslitteken
en overwegend mannelijke patiënten, kunnen we niet uitsluiten dat deze directe relatie wel
aanwezig is in bepaalde subgroepen. Het kan zijn dat deze studie de statistische power mistte
om deze subgroepen te identificeren. Om dit te verhelderen is meer onderzoek met een
grotere steekproef nodig, waarbij zowel het functioneren voor het ongeval als brandwondgerelateerde factoren worden geïncludeerd. In afwachting van dit toekomstig onderzoek
raden wij aan om patiënten standaard te screenen op depressieve symptomen, zelfbeeld en
psychologisch functioneren voor het ongeval, zodat patiënten met een verhoogd risico op het
ontwikkelen van psychosociale problemen vroegtijdig in beeld komen en hun behandeling
geoptimaliseerd kan worden.
Dat het meten van de ernst van een gelaatslitteken een belangrijk onderwerp is, wordt
geïllustreerd door een ingezonden brief als reactie op onze publicatie in hoofdstuk 5. De
auteurs van die brief beredeneren dat in toekomstige studies ook de ernst van een gelaatslitteken
gemeten moet worden met objectieve meetinstrumenten die de bewegingen in het gelaat
meten. Hoewel deze metingen interessant kunnen zijn, hebben we in ons antwoord op de
brief de nadruk gelegd op de meerwaarde van onze resultaten, namelijk dat onze studie
inzicht verschaft in de onderliggende dynamiek die een rol speelt in de littekeninterpretatie
van de patiënt. Zowel de ingezonden brief als ons antwoord zijn opgenomen in de bijlage
van dit proefschrift.

181

A

Addendum

Toekomstig onderzoek moet onze resultaten bevestigen om de kennis over de onderliggende
dynamiek te vergroten. Idealiter worden in deze onderzoeken ook patiënten met ernstigere
gelaatslittekens geïncludeerd. Hoewel het gemiddelde percentage TVLO in het gelaat
in onze studie (3.3%) hoger was vergeleken met een recente retrospectieve studie in het
Verenigd Koninkrijk (1.2%), waren de gemiddelde littekenscores van de gelaatslittekens in
onze studie (2.1) lager vergeleken met de littekenscores in een uitgebreide observationele
Nederlandse studie (4.9). De littekens in die laatste studie konden zich op elk lichaamsdeel
bevinden. Inclusie van patiënten met ernstigere gelaatslittekens is nodig om na te gaan
of de relaties die in onze studies zijn gevonden ook gelden voor patiënten die ernstige
gelaatsverminkingen hebben. Echter, uit onze epidemiologische studie bleek al dat patiënten
met gelaatsverbrandingen over het algemeen minder diepe brandwonden hebben dan
patiënten waarbij het gelaat niet betrokken is. Dit blijkt onder andere uit het percentage
patiënten die een operatie nodig hebben, wat lager is in de groep met gelaatsverbrandingen
(39%) dan zonder gelaatsverbrandingen (52%). Daarnaast heeft slechts 1 op de 5 patiënten
met gelaatsverbrandingen in de acute fase een operatie aan het gelaat nodig. Om in
toekomstige studies toch patiënten met ernstigere gelaatslittekens te includeren kan men zich
richten op patiënten met gelaatsverbrandingen die een operatie nodig hebben. Daarnaast is
het waarschijnlijker dat deze patiënten meerdere vervolgafspraken hebben om aanvullende
behandelingen te krijgen, zoals drukkleding, siliconen therapie en reconstructieve chirurgie.
Tijdens deze afspraken kan men dan ook de ernst van het litteken en de rijping van het
litteken over de tijd monitoren. Door deze metingen op te nemen in de standaardzorg bij
vervolgafspraken is het mogelijk om het aantal meetafspraken voor onderzoeksdoeleinden te
minimaliseren en op die manier ook de belasting voor de patiënt te verminderen. Ondertussen
komen door deze standaard littekenmetingen data beschikbaar die weer verdere analyses
mogelijk maken om meer inzicht te verkrijgen in de littekenrijping en de relatie tussen littekens
en het psychosociale welzijn van de patiënt. Ook kunnen deze gegevens gebruikt worden om
de kwaliteit in ziekenhuizen te monitoren.
Toekomstige studies zouden ook rekening moeten houden met onze resultaten in hoofdstuk
6, namelijk dat de littekenbeoordeling van de patiënt beïnvloed wordt door zowel een
depressief verleden vóór het brandwondenongeval als vroege depressieve symptomen
na het ongeval. Hoewel het gebruik van subjectieve PROs in studies een belangrijke stap
vooruit is, laat onze studie zien dat deze uitkomsten mogelijk beïnvloed worden door de
mentale toestand van de patiënt. Vandaar dat ook de beïnvloedende factoren onderdeel
moeten zijn van de analyse om onderliggende mechanismen inzichtelijk te krijgen en zo een
compleet mogelijk beeld te geven van de relaties die onderzocht worden. Idealiter gebruiken
toekomstige studies geavanceerde analytische methoden die alle onderlinge relaties tussen
variabelen in één model analyseren.
Onze bevindingen dienen beschouwd te worden als een eerste stap om de onderliggende
mechanismen in de relatie tussen de ernst van littekens en psychosociale aspecten in patiënten
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met gelaatsverbrandingen te begrijpen. Als mogelijke volgende stap kan de waarde die de
patiënt aan zijn uiterlijk hecht aan het model worden toegevoegd, aangezien een eerdere
studie liet zien dat dit een voorspeller was voor ontevredenheid over het eigen lichaamsbeeld.
Op basis van deze bevinding bestaat het vermoeden dat patiënten die veel waarde hechten
aan het uiterlijk meer problemen hebben met het accepteren van hun littekens en daardoor
hun littekens mogelijk als ernstiger beoordelen. Deze subgroep ontwikkelt mogelijk meer
psychologische problemen in de nasleep van een brandwondenongeval, ongeacht de
objectieve ernst van hun littekens. Eerder is aangetoond dat brandwondenpatiënten
veelal voor het ongeval al een psychosociale kwetsbaarheid hebben waardoor ze mogelijk
vatbaarder zijn voor het oplopen van brandwonden, terwijl onze bevindingen laten zien dat
psychosociale factoren voorspellers zijn van later psychosociaal functioneren. Vandaar dat het
interessant is om in toekomstig onderzoek ook rekening te houden met het psychosociaal
functioneren voor het ongeval.
Samenvattend, onze studies geven aan dat een verschil tussen een patiëntenbeoordeling en
een observerbeoordeling van het gelaatslitteken gebruikt kan worden als vroege indicatie
voor het psychosociale welzijn van de patiënt. Vooral een verschil op het littekenkenmerk
hobbeligheid is geassocieerd met het zelfbeeld van de patiënt. Daarnaast spelen zowel het
functioneren voor het ongeval als depressieve symptomen kort na het ongeval een rol in de
patiëntbeoordeling van het gelaatslitteken, het zelfbeeld van de patiënt en het krijgen van
latere depressieve symptomen. We raden daarom aan om patiënten standaard te screenen
op depressieve symptomen, zelfbeeld en psychologisch functioneren voor het ongeval,
zodat patiënten met een verhoogd risico op het ontwikkelen van psychosociale problemen
vroegtijdig in beeld komen en hun behandeling geoptimaliseerd kan worden.
Algehele conclusie en suggesties voor toekomstig onderzoek
Dit proefschrift geeft een uitgebreid overzicht van het traject van gelaatsverbrandingen; van
risicofactoren tot behandelingen en psychosociale gevolgen na een gelaatsverbranding. Op
basis van onze bevindingen hebben medisch professionals een beeld van de risicoprofielen
voor gelaatsverbrandingen, operaties aan het gelaat en reconstructieve chirurgie aan het
gelaat. Dit geeft een indicatie van de prognose van de patiënt en kan gebruikt worden in de
besluitvorming van het behandeltraject. We toonden aan dat mannen meer risico lopen op
gelaatsverbrandingen, maar dat jonge vrouwen met een groot percentage TVLO waarbij de
oren, behaarde hoofdhuid of voorzijde van de hals zijn verbrand als gevolg van een vuur/vlam
verbranding een groter risico lopen op operaties aan het gelaat. Ook hebben de patiënten
die in de acute fase een operatie aan het gelaat hebben gehad een verhoogde kans op
reconstructieve chirurgie aan het gelaat in hun latere leven.
Wat betreft het best beschikbare bewijs over topicale behandeling van gelaatsverbrandingen
en de effectiviteit van vroege excisie en grafting van brandwonden hebben we laten zien dat
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vroege excisie mogelijk het aantal positieve wondkweken vermindert. Echter het uitstellen van
de operatie kan het aantal patiënten dat uiteindelijk een operatie nodig heeft halveren, terwijl
in de tussentijd verbanden en crèmes die langere tijd op de brandwond kunnen blijven het
aantal pijnlijke procedures verminderen zonder de wondgenezing bij gelaatsverbrandingen te
hinderen. Vandaar dat een conservatieve start in combinatie met een adequate antibacteriële
therapie de meest veelbelovende therapie lijkt in de hedendaagse brandwondenzorg.
Daarnaast onderzochten we de ervaren ernst van gelaatslittekens en de relaties daarvan met
het zelfbeeld van de patiënt en depressieve symptomen. We toonden aan dat patiënten en
professionals over het algemeen de gelaatslittekens hetzelfde beoordeelden, maar dat een
verschil tussen een patiëntenbeoordeling en een observerbeoordeling van het gelaatslitteken
gebruikt kan worden als vroege indicatie voor het psychosociale welzijn van de patiënt.
Vooral een verschil op het littekenkenmerk hobbeligheid is geassocieerd met het zelfbeeld
van de patiënt. Daarnaast spelen zowel het functioneren voor het ongeval als depressieve
symptomen kort na het ongeval een rol in de patiëntbeoordeling van het gelaatslitteken,
het zelfbeeld van de patiënt en het krijgen van latere depressieve symptomen. We raden
daarom aan om patiënten standaard te screenen op depressieve symptomen, zelfbeeld en
psychologisch functioneren voor het ongeval, zodat patiënten met een verhoogd risico op het
ontwikkelen van psychosociale problemen vroegtijdig in beeld komen en hun behandeling
geoptimaliseerd kan worden.
Toekomstig onderzoek is nodig en zou zich moeten richten op het identificeren van ongevalsmechanismen bij gelaatsverbrandingen, de optimale timing van excisie en wondbehandeling,
en de onderliggende psychosociale mechanismen die mogelijk het psychosociale welzijn
van de patiënt beïnvloeden. De onderzoekers zouden gebruik moeten maken van PROs als
uitkomstmaat en daarnaast moeten zowel een trial expert als een statisticus in de ontwerpfase
van toekomstige studies betrokken worden om de methodologische kwaliteit van studies
te waarborgen. Ook moeten de resultaten uit studies samengevat worden in systematische
reviews en richtlijnen om een overzicht te krijgen van de totale bewijskracht aangaande een
bepaald onderwerp. Dit kan medische professionals helpen in de besluitvorming gedurende
het behandeltraject.
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National conferences and workshops
Voorjaarsvergadering Nederlandse Vereniging voor Brandwondenzorg, (NVBZ)
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Cornelis Johannes Hoogewerf (Kees) was born in Wognum on January 11th, 1983. He passed
his secondary school exam (Athenaeum) at Tabor college, location Oscar Romero in Hoorn
in 2001. From 2002 to 2006 he studied physiotherapy at the “Hogeschool van Amsterdam”
which he finished cum laude. While he had a part-time occupation as a physiotherapist, he
studied Health Sciences at the Free University of Amsterdam, Department of Earth and Life
Sciences. In 2008 he obtained his master of science degree in the differentiation Infectious
Diseases and Public Health. He continued his occupation as a physiotherapist at “Fysiocentrum
Enkhuizen” and was involved in the foundation of an auxiliary branch in Hoogkarspel. In 2010
he started as a PhD student at the Association of Dutch Burn Centres and was positioned
in the burn centre of the Maasstad Hospital in Rotterdam. Under supervision of prof. dr. E.
Middelkoop, dr. M.E. van Baar and dr. N.E.E. van Loey, he investigated the epidemiology,
treatment and psychosocial impact of facial burns, which eventually resulted in the conception
of this thesis. Meanwhile, Kees helped organising burn camps for children (11 to 14 years of
age) as a staff member for “Stichting Kind & Brandwond” and since 2014 he is one of the
coordinators of this week. Since 2012 he is also working for the Dutch Burns Foundation,
where he is involved in the development of a guideline for the first aid and referral to a burn
centre in the acute phase of a burn injury. Kees lives together with his wife Aukje Besseling in
Amsterdam, the Netherlands.
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Dankwoord
Hoewel mijn naam op de omslag staat, hebben veel mensen in meer of mindere mate een
bijdrage geleverd aan het tot stand komen van dit proefschrift. Ik ben ze hiervoor zeer
dankbaar en hopelijk heb ik dit ook laten blijken. Soms door daadwerkelijk ‘bedankt’ te
zeggen, maar vaker door een grote glimlach, een enthousiaste twinkeling in de ogen of
de combinatie van die twee. Graag wil ik nogmaals iedereen van harte bedanken voor hun
bijdrage, en enkele personen in het bijzonder.
Dr. M.E. van Baar, beste Margriet, wat heb ik het getroffen met jou als directe begeleider en
co-promoter. Vanaf het begin was jij nauw betrokken bij mijn promotietraject en ook toen
ik de laatste twee jaar meer in Beverwijk dan in Rotterdam zat, hielden we intensief contact.
Onze overleggen waren gezellig en open, waardoor ik al mijn vragen aan jou kon voorleggen.
Vaak had jij een antwoord en anders kwamen we door de ontstane discussie wel tot een
oplossing. Ik heb het erg gewaardeerd dat je mij ook gebruikte als sparringpartner wanneer je
zelf met een vraagstuk zat. Beste Margriet, enorm bedankt voor de samenwerking die heeft
geleid tot het voltooien van mijn proefschrift en ik hoop deze samenwerking in de toekomst
voort te zetten.
Prof. dr. E. Middelkoop, beste Esther, na de gesprekken met jou was er altijd weer stof
om over na te denken. Je beschikt over enorm veel kennis, enthousiasme en gedrevenheid.
Dit in combinatie met jouw managerskwaliteiten maakt van jouw een ideale promoter.
Je waardevolle commentaar werd meestal met de ‘sandwich-methode’ gebracht, maar
waar nodig kreeg ik ook wel eens een ‘schop onder mijn kont’. Bedankt daarvoor, het was
nodig

en heeft geleid tot dit mooie eindresultaat.

Dr. N.E.E. van Loey, beste Nancy, zonder jouw hulp zou het ‘derde deel’ van mijn proefschrift
niet in de huidige vorm bestaan. Als hoofd psychosociaal onderzoek van de VSBN heb jij me
enigszins wegwijs gemaakt in de wereld van de psychologie. Ook het samen analyseren van
de data en het daarbij interpreteren van de resultaten waren erg waardevol. Ik bewonder je
inzet om de psychosociale kant van brandwonden meer op de kaart te zetten. Gezien het
groeiende aantal studies waarbij ook naar het welzijn van de patiënt wordt gekeken, lukt dit
je al aardig. Bedankt voor al je hulp en dat je mijn co-promoter wilt zijn.
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De leden van de leescommissie, te weten dr. E.F. van Beeck, Prof. dr. H.J. Bonjer, Prof. dr.
M.J.M. Geenen en Prof. dr. P.P.M. van Zuijlen, bedankt voor uw bereidheid het manuscript
te lezen en te beoordelen. Beste Paul, helaas kan je niet aanwezig zijn om deel te nemen
aan de oppositie. Gelukkig zullen we op andere momenten nog regelmatig met elkaar van
gedachten wisselen over de POSAS.
Dr. M.K. Nieuwenhuis, beste Marianne, jij bent een co-auteur zoals het bedoelt is. Zeer
betrokken, opbouwend kritisch en bovenal enthousiast. Ik keek er altijd weer naar uit om
een door jouw geredigeerd stuk terug te krijgen. Ook de gespreken met jou waren zeer
inspirerend en hopelijk zullen er nog vele volgen.
Drs. M.J. Hop, beste Jenda, eigenlijk heb ik afgemaakt waar jij aan begonnen bent en
het is dan ook niet verwonderlijk dat ik jou graag als paranimf aan mijn zijde wil hebben.
Jouw wetenschapsstage in het brandwondencentrum van Groningen aan het eind van je
opleiding vormde de basis van mijn promotietraject. Gelukkig kwam jij niet veel later het
onderzoeksteam in Rotterdam versterken. Samen hebben we Margriet zo nu en dan het leven
zuur gemaakt en daarnaast ook nog aan wat artikelen gewerkt. Bedankt voor je gezelligheid
en succes met jouw laatste lootjes.
Marlies, waar jij mij de afgelopen jaren allemaal voor hebt uitgemaakt, kan ik hier niet
herhalen. Om eerlijk te zijn moet ik misschien toegeven dat ik me ook niet onbetuigd heb
gelaten. Het is heerlijk om tijdens de lunch even af te kunnen reageren. Maar naast dat ik
enorm met je kan lachen, ben je ook oprecht geïnteresseerd in hoe het met me gaat (of dat
weet je heel overtuigend te veinzen!). Bedankt hiervoor, en ik hoop dat je ook in de toekomst
nog regelmatig mijn kamer binnenvalt.
Han, Jan, Irma en later ook Kees wil ik bedanken voor het beantwoorden van mijn klinische
vragen. Jullie deur stond altijd open waardoor ik toegang had tot tientallen jaren aan
praktijkervaring in de brandwondenzorg.
Beste Carine en Rob, het moest er toch van komen, een richtlijn voor de eerste opvang van
brandwondenslachtoffers. Jullie hebben mij de mogelijkheid gegeven om dit richtlijnproces
te combineren met mijn promotietraject. Het proefschrift is nu af en ook de eerste richtlijn
wacht alleen nog op autorisatie. Bedankt voor jullie vertrouwen en flexibiliteit, én, op naar
richtlijn twee!
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Tieners en stafleden van de Tienerweek, jullie doen mij weer beseffen waar al dat
onderzoek voor bedoeld is. Het is enorm inspirerend om elk jaar met zo’n uiteenlopende groep
vrijwilligers een fantastische tienerweek in elkaar te zetten voor tieners met brandwonden.
Illustraties die de inhoud verwoorden, begin er maar aan. Beste Ruud, bedankt voor
het ontwerpen van de omslag en illustraties in mijn proefschrift. Prachtig hoe je mijn
gedachtenspinsels hebt omgezet naar afbeeldingen die parallel aan de hoofdstukken groeien
en hiermee gaandeweg de acceptatie van littekens illustreren. Daarnaast wil ik je bedanken
voor je vriendschap en dat je als paranimf aan mijn zijde wilt verschijnen tijdens de promotie.
Britt, je bent al jaren een belangrijk gezicht voor de Nederlandse Brandwonden Stichting.
Bedankt dat ik jouw gezicht ook mocht gebruiken voor de illustraties in mijn proefschrift.
Bedankt lieve (schoon)familie voor jullie steun tijdens mijn promotietraject, waaraan
iedereen op zijn eigen wijze een bijdrage heeft geleverd. Ik voel me bevoorrecht dat deze
steun zich niet alleen beperkt tot het promotietraject maar dat ik deze al mijn hele leven van
jullie mag ontvangen. Nogmaals heel erg bedankt.
En als laatste in het dankwoord kom jij, de belangrijkste! Lieve Aukje, wat zou ik moeten
zonder jou. Zelf onderschat je jouw bijdrage aan mijn proefschrift, maar zonder jouw steun
en stimulans zou dit proefschrift nooit zijn verschenen. Jij maakt mij gelukkig, laat me lachen
en kan om mij lachen. We hebben het goed samen en onze liefde wordt alleen maar sterker.
Tijdens mijn promoveren ben je niet alleen mijn vrouw geworden, maar straks (op moment
van schrijven) ook de moeder van onze zoon. Bedankt voor alles. Lieve Auk, ik hou van je.
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