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Introduction

In 2012, almost 2,000 burn victims were admitted to

German burn ICU centres for acute medical care (http://
www.verbrennungsmedizin.de/pdf/Verbrennungsstatistik-
2012.pdf, accessed Dec. 1st 2013). In deep and full thick-
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SUMMARY. Deep burns lead to scarring and contractures for which there is little or no published data on treatment costs. The pur-
pose of this study was to fill this gap by analysing treatment costs for burn sequelae. To do this, German-DRG for in-patient treat-
ment was collected from the Burn Centre Lower Saxony. DRG-related T95.-coding served as a tool for burn-associated sequelae. Da-
ta on scar occurrence, plastic-reconstructive surgery and sick leave were collected by a questionnaire. The findings showed that 44.6%
patients reported post-burn scarring and 31% needed surgical intervention. The expected risk for readmission was significantly high-
er (p=0.0002) with scars compared to without. Significantly higher costs for pressure garments were noted for scarred patients (p=0.04).
No differences were found for ointments, silicone dressings or pain medication. Treatment costs for patients with scars were 5.6 times
higher compared with no scar assessed by G-DRG. No differences were stated subsuming multiple readmissions for post-burn treat-
ment per individual. Significantly higher costs (p=0.03) were noted for patients with burn sequelae other than scars with regard to
individual readmissions. It has been revealed that treatment of scars causes higher costs than for other burn sequelae because of mul-
tiple surgical interventions. To reduce post-burn scarring and costs, specialized burn centres provide optimal and state-of-the-art treat-
ment. As well as this, more emphasis should be laid on promoting research for the development of novel anti-scarring therapies.
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RÉSUMÉ. Les brûlures profondes entraînent des cicatrices et des contractures pour lesquels il n’existe pas de données publiées dés
coûts de traitement. Le but de cette étude était de combler cette lacune en analysant les coûts de traitement des séquelles de brû-
lures. Nous avons recueillies les données sur les séquelles de brûlure du Centre de Brûlés de Basse-Saxe en utilisant un question-
naire. Toutes les informations sur les cicatrices, la chirurgie plastique reconstructive et les congés de maladie ont été recueillies. Les
résultats ont montré que 44.6% des patients avaient des cicatrices et 31% ont eu besoin d’une intervention chirurgicale. Le risque
de réadmission était significativement plus élevé (p = 0,0002) parmi les patients avec des cicatrices. Pour ces patients les coûts
étaient considérablement plus élevés pour les vêtements de compression (p = 0,04) mais, en ce qui concerne les pommades, les pan-
sements siliconés ou les médicaments contre la douleur aucune différence n’a été trouvée. Les coûts de traitement pour les patients
porteurs de cicatrices étaient 5,6 fois plus élevés par rapport aux patients sans aucune cicatrice. Les coûts plus élevés (p = 0,03)
ont été observés chez les patients avec des séquelles de brûlures autre que cicatrices dues aux réadmissions individuelles. Nous avons
noté aussi que le traitement des cicatrices entraîne des coûts plus élevés par rapport aux autres séquelles à cause des interventions
chirurgicales multiples. Pour réduire les cicatrices post-brûlures, et donc les coûts, les centres spécialisés fournissent un meilleur
traitement. De plus, l’accent devrait être mis sur la recherche pour le développement de nouvelles thérapeutiques anti-cicatrices.
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ness burns necrotic tissue is surgi-
cally removed and commonly re-
placed with split-thickness skin
grafts. Once wound healing has
completed, continuous aftercare is
required with ointments, physio-
therapy, and silicone sheeting to
prevent hypertrophic scar forma-
tion. In addition, individually tai-
lored pressure garments are pre-
scribed, although there is little ev-
idence to support their beneficial
effects.1-3 In a previous study, we
showed that post-burn treatment of
burn sequelae was significantly
more expensive than that of acute
burn patients without the need of
intensive care.4 The incidence of
pathologic scarring after burn in-
jury varies between 30% and
91%2,5 with wound depth and total
body surface area burned (TBSA)
being predictors for severe scar-
ring.6 In cases of mutilating scar-
ring, secondary surgical interven-
tions are needed with scar release
and plastic-surgical reconstruction. 

The aim of this study was to
evaluate treatment costs of patients
with burn sequelae at the Burn
Centre Lower Saxony using data
from G-DRG-reimbursement of
in-patients gathered from a pa-
tients’ questionnaire. G-DRG data
were used to compare treatment
costs for patients with and without
scarring after burn injury. The pa-
tients’ questionnaire yielded infor-
mation on incidence of scarring in
our cohort, need for readmissions
and surgery, an estimate on costs
for adjuvant treatment, e.g. com-
pression garments, creams, sili-
cone sheeting and pain medication,
and time of absence from work and
for rehabilitation measures.

Materials and methods

Two different data sources
were used to assess treatment costs
for patients from the Burn Centre
Lower Saxony: German Diagnose
Related Groups (G-DRG, Annex I)

DRG Explanation
901D Extended surgical procedure without radiotherapy, without complex surgical

procedures, without other intervention at head or spine
A60B Failure of an organ transplant, more than one allocation day, without extremely

heavy complications or co-morbidity
B03Z Surgical interventions with severe complications or co-morbidity or interven-

tions with cerebral paralysis, muscular dystrophy, neuropathy with severe com-
plications or co-morbidity

D17Z Plastic reconstruction of the auricle
I17Z Operations at the face
I32C, D, E, Z Complex interventions at wrist and hand, age over 5 years
I50A, Z Fabric/skin transplant, except on the hand, without complicated procedures or

intervention at several localizations, without connective tissue damage, with-
out severe complications or co-morbidity

I76B Other diseases of the connective tissue without complex diagnosis or severe
complications or co-morbidity or septic arthritis

J01Z Tissue transplant with micro-vascular anastomosis 
J04A Cutaneous interventions on the lower extremity except for ulcer/ infection/in-

flammation, age over 69 years, or complications or co-morbidities
J08B Other skin transplant or debridement with complex diagnosis, with additional

intervention at head, neck or severe complications or co-morbidity
J10B Plastic surgery on skin, hypodermis and mamma 
J11A, B, C Other interventions on skin, hypodermis and mamma 
J14B Breast reconstruction due to malignant growth without complex reconstruction
J15Z Extended breast surgery except for malignant growth
J21Z Other skin transplant or debridement with lymph node excision or severe com-

plications or co-morbidity
J22A, B Other skin transplant or debridement without complex intervention or diagno-

sis, without severe complications or co-morbidities
J24C Breast surgery except for malignant growth with complex intervention
J64B Infection/inflammation of the skin and hypodermis without severe complica-

tions or co-morbidities
J67A, B Skin diseases with complications or co-morbidities
J68B, Z Skin diseases, one allocation day
K60B Diabetes mellitus with complicated diagnoses or severe complications or co-

morbidities or malnutrition
T01C Surgery for infection without complex procedure, or complicating constellation
X01A, Z Reconstructive surgery with complicated procedures, several localizations, with

microvascular anastomosis, with severe complications or co-morbidities
X06C Other interventions without severe complications or co-morbidities, age under

66 years
Y02B Other burns with skin transplant except with sepsis, without complicated pro-

cedure, without intensive care treatment, with severe complications, compli-
cated diagnosis/procedure, dialysis or assisted ventilation longer than 24 hours.

T20 Burn or chemical burn of the head or neck
T21 Burn or chemical burn of the trunk
T22 Burn or chemical burn of the shoulder or arm, except hand and wrist
T23 Burn or chemical burn of the wrist and hand
T24 Burn or chemical burn of the hip and leg except ankle and foot
T25 Burn or chemical burn of the ankle und feet
T26 Burn or chemical burn limited to the eye and its adnexes
T27 Burn or chemical burn of the airways
T28 Burn or chemical burn of other viscera
T29 Burn or chemical burn of multiple bodily regions
T30 Burn or chemical burn of not otherwise specified bodily regions
T31 Burn classified by size of the affected body surface
T95 Sequels of burns, chemical burns and freezes
L90.5 Dermal scars and fibrosis
L91.0 Hypertrophic scar

Annex I - DRG and ICD-10 codes relevant for burn sequelae treatment
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accounting for in-patient treatment for burn
sequelae at the Department of Plastic, Re-
constructive and Hand Surgery, Hannover
Medical School, from 2006 to 2009; and a
questionnaire that was sent to discharged pa-
tients from the same time period (Annex II).
G-DRG collected data were published – in
part – previously.4

The Ethical Committee of Hannover Med-
ical School had approved the study prior to
its start (No. 578/2009). All data from each
source were acquired anonymously without
the possibility to track or identify any patient.

German-DRG of burn patients from
Hannover Medical School
The Burn Centre Lower Saxony is part

of the Department of Plastic, Hand and Re-
constructive Surgery, Hannover Medical
School. The Burn Centre hosts a highly spe-
cialized intensive care unit for patients with
thermal injuries and provides highly spe-
cialized burn care for the public within an
area with an average radius of 150 km and
about 10 million inhabitants. The patient
database of the Department of Plastic, Hand
and Reconstructive Surgery was screened in
order to analyse treatment costs for in-pa-
tients with burn sequelae. DRG is an eco-
nomic-medical classification system group-
ing main and side diagnoses and different
treatments per case for reimbursement by in-
surance companies. G-DRG of the Major Di-
agnostic Category (MDC) 09, i.e. skin dis-
eases, and MDC 22, i.e. burns, were used.
Patients were selected according to their di-
agnoses, coded by the International Statisti-
cal Classification of Diseases and Related
Health Problems (ICD-10, version 2006; An-
nex I). Main selection criterion for follow-
up treatment was T95.- coding for “sequelae
after burn, chemical burn or frostbite” ac-
cording to chapter XIX, ICD-10. Data on the
DRG reimbursement were provided for fol-
low-up treatment by the controlling depart-
ment. Data were analysed within a time pe-
riod of 36 months (2006 – 2009). Some pa-
tients were readmitted and treated several
times. To address multiple hospital stays,
these patients were analysed in two ways.
Total costs for post-burn treatment were as-
sessed “per case” or episode, e.g. several
readmissions for one single patient counted
separately. To account for individual costs

Please mark with a cross or complete YES NO
How did you acquire the burn injury?

Industrial accident?
Leisure/domestic accident?

Other?

Were you admitted to the burn intensive care unit? YES NO
If yes, how long was your stay there (in weeks)?

What was the percentage of your burned total body surface?
Which body parts were burned?                   Head

Arms 
Hands

Back
Trunk

Buttocks, pubic area
Legs 
Feet

Were you on sick-leave? YES NO
If yes: how long (weeks)?

After the first hospital stay for the acute burn injury YES NO
Were further readmissions necessary?

If yes: how often? 
Were further operations necessary? 

If yes: How many?

Did you suffer excessive scarring after the burn injury? YES NO
Did you need any surgery for these scars?

If yes, how often?

What kind of follow-up treatment was needed? YES NO
Pressure garment

Creams
Silicone sheets

Pain killers

If yes: how many/much? Please indicate in Euros. Number Euros
Pressure garments (per year)

Creams (gram of ointment per month)
Silicone sheets (sheets per month)

Pain killers (which and how much per month)

Did you receive rehabilitation measures? YES NO
If yes: for how long (in weeks)?

Is your treatment still on-going? YES NO
If no: when did it end (please specify the year)?

Annex II - Questionnaire to burn patients treated at Hannover Medical School
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“per patient”, treatment costs for multiple readmissions
and interventions at different time periods were added and
stated as cost per individual patient. Patients’ files were
screened for scarring and other post-burn sequelae.

Burn patient questionnaire
Treatment costs for aftercare and occurrence of burn

scars were assessed by an anonymous questionnaire (An-
nex II) that was sent to patients with previous treatment
in the Burn Centre between 2006 and 2009. Among oth-
er information, data on total burned body surface area,
burned body parts, aftercare, scar formation with or with-
out need for readmission and surgery were retrieved. State-
ment of scar formation was provided by patients without
further physical examination. Therefore, no detailed data
on type of scarring, e.g. hypertrophic scarring, could be
gained from this data source. Post-burn scarring leading to
surgical procedures was interpreted as pathological, e.g.
excessive scarring.

In Germany, costs for medical care are covered by
public health care providers (90%), private insurances (ca
9%) and workmen compensation funds, without the need
for patients to directly pay for prescriptions or hospital
stays. Therefore, exact prices for pressure garments, creams
or pain killers could not be stated by patients but rather
amounts of items or substances used during the treatment
period. In order to estimate total costs, the lowest price
for each particular item was used for cost calculation, e.g.
400 EUR per pressure garment, 10 EUR per 50g tube of
cream, 25 EUR per silicone sheet, and 15 EUR per pack-
age of analgetic medication (30 pills). Costs were adjust-
ed if specific prices or brands were stated in the ques-
tionnaire.

Although G-DRG assessment and patient survey were
conducted during the same time period, data could not be
linked or compared due to anonymous data sampling. 

Statistics 
Two-tailed Student’s t-test for paired observations was

applied when normal distribution was assumed. The
Wilcoxon Signed Rank test was used for paired observa-
tions when normal distribution did not apply, using the
software MATLAB® (version 7.12.0.635 (R2011a); The
MathWorks Inc, Natick, MA, USA). P < 0.05 was con-
sidered statistically significant. The Chi Square Test was
used to assess the expected risk for scar patients to un-
dergo several operations. Numerical data are presented as
mean ± SEM (standard error of mean) or median ± SEM.

Results

Patient questionnaire
The survey addressed 276 surviving burn patients treat-

ed at the Burn Centre Lower Saxony for burn sequelae be-

tween 2006 and 2009. Seventy-five questionnaires out of
276 could not be delivered; 59 patients out of the remaining
201 (29.4%) participated in the survey. The questionnaire
responses revealed that 68.5% of the cohort were men; the
average age was 42.5 years; and the average TBSA of the
initial burn injury was 27.9% with 2nd and 3rd degree burns.
Ninety per cent of the patients were initially admitted to
the burn intensive care unit for 7 ± 2.9 days (n=51; me-
dian ± SEM, max=98 and min=0.5 days). The majority of
burn injuries were due to leisure or domestic accidents
(54.2%), followed by work-related accidents (35.6%) and
others (10.2%). Burned body sites were in 69% upper limb
(n=41), in 54% head/neck (n=32), in 51% trunk (n=30)
and in 42% lower limb (n=25). After initial treatment for
acute burn, a secondary readmission was necessary in
23.7% of all patients with surgical intervention (n=14; no-
scar=1, scar=12, n.s.=1; Table I).

Scar formation after burn injury
Scar formation was noted by 42.4% of patients (n=25)

whereas 52.5% (n=31) did not state scars and 5.1% (n=3)
did not answer this question (Table 1). Scar patients had
previously burned their hands and arms in 72% (n=18), in
56% the trunk (n=14), head and neck in 52% (n=13), and
in 40% feet and legs (n=10). No detailed clinical data is
given on the nature of scarring because a postal question-
naire was used without re-examination of each patient. “Ex-
cessive scarring” could be stated by patients on the survey
form (Annex II). The necessity for in-hospital treatment and
surgical interventions implies the pathological nature of pa-
tients’ stated scarring. Accordingly, in the following, the
term “scar” is used equivalently for pathological scarring.
Reoperations were necessary in 3.2% of no-scar (n=1/31)
and in 48% (n=12/25) of scar patients. To assess the ex-
pected risk for surgical intervention, the Chi Square test
was used. Scar patients were at significantly higher risk
(p=0.0001) to endure more than one hospital stay for sur-
gical procedures compared to patients without scars.

Sick leave and rehabilitation
Burn sequelae led to sick leave for 41 patients, e.g.

14 scar and 23 no-scar patients. Nine patients were pen-
sioners and not included, 2 patients did not answer the
question. When asked about the time period out of work,
36 patients (n.s.=7) answered the questionnaire and stated
8 ± 4.5 weeks (median ± SEM, max=130, min=2). Sig-
nificant differences (p=0.0017) were found for scar pa-
tients (n=14) with a median of 16.8 ± 10.5 (max=130,
min=4.5) weeks compared to no-scar patients (n=23) with
5 ± 0.9 weeks (max=20, min=2; Fig. 1).

Calculation of the loss of productivity was performed
according to the Theory of Human Capital and the previ-
ously published equation of the Hanover Consensus group.7

For calculation, the mean income between 2006 and 2009
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was taken and converted into income per day, e.g. 92 EUR
per worker and day.7,8 With 117.5 ± 67.6 (mean ± SEM)
days of absence per patient, the total loss of productivity
was 10,819 EUR per day (n=37) for our patient cohort.9

With regard to patients stating scarring (235.5 ± 73.5 days
of sick leave), the loss of productivity was 21,664 EUR
compared to 4,213 EUR for patients without reported scars
(45.6 ± 6.1 days of sick leave).

Rehabilitation measures were stated by 15 patients,
e.g. 10 scar and 5 no-scar patients (Table I) whereas 43
patients had no rehabilitation and one did not answer the
question. 

Adjuvant treatment
Adjuvant treatment such as physiotherapy, manual ther-

apy and massages was prescribed for 12.9% patients with-
out and for 40% with scars (Table II). Auxiliary material
costs were assessed for the patient cohort subsuming ex-

penses for pain medication, ointments, silicone sheets and
compression garments. Of note, costs for patients with scars
more than doubled compared to expenses for burn patients
without scars (Table III). Significantly higher costs were
noted for pressure garments for scar patients compared to
no-scar patients (p=0.04, Table II, Fig. 2).

DRG reimbursement for treatment
of burn sequelae

Within the observation period of 36 months, 127 pa-
tients were admitted to the department for treatment of
burn sequelae. This cohort comprised 114 cases (or 61 pa-
tients) with scars needing release or plastic-reconstructive
surgery, and 13 cases (or 8 patients) for treatment of oth-
er burn sequelae, e.g. skin defects needing coverage (n=5),
chronic wounds with infection (n=2) or cancer (n=1). To
facilitate the description of both patient cohorts, patients
presenting for scar release will be named further on as
“scar patients” and those needing reconstructive surgery
for other burn sequelae as “no-scar patients”.

Frequency of readmissions for patients needing surgi-
cal treatment after burn injury differed between both
groups. Patients presenting with scars were treated up to

Yes No Non-stated
Readmission 14 44 1
Post-burn scars 25 31 3
Reoperation total 14 43 2

scar 12 1 1
Sick leave* 41 7 7
Rehabilitation 15 43 1
*9 pensioners

Table I - Summary patient survey: Readmissions, reoperations, pro-
fessional consequences

Fig. 1 - Time out of work was stated by 36 patients with significantly
longer absent periods for scar patients (16±10.5 weeks; max=130,
min=4.5; n=14) compared to no-scar patients (5±0.9 weeks max=20,
min=2; n=23). Both cohorts were compared using the Wilcoxon
Signed Rank test. Boxes represent 25th to 75th percentile range (in-
terquartile range), whiskers 5th to 95th percentile range and horizon-
tal lines within the boxes indicate the median values. p-values are
given for statistical significant outcomes. median+SEM **p=0.0017.

Costs per patient in EUR Total No scar Scar t-test
n=59 n=31 n=25

Pressure garments 17,868 5,660 11,808 p=0.04*
Creams 2,205 641 1,464 p=0.06
Silicone sheeting 988 175 813 p=0.16
Pain medication 756 105 636 p=0.35
Total costs 21,817 6,581 14,721 p=0.09
Total patient count of the study (n=59) comprises patients without scar-
ring (n=31) and with scars (n=25) and scarring not stated (n=3). *p<0.05

Table II - Summary patient survey: Costs for adjuvant therapy and
auxiliary material

Fig. 2 - Questionnaire data on auxiliary treatment, e.g. costs for pres-
sure garments, silicone sheeting, creams or pain medication are giv-
en. Significant differences were solely found with regard to pressure
garment prescriptions between scar and no-scar patients. White bars,
no-scar patients; black bars, scar patients. Costs in EUR; *p=0.04.
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seven times (Table III) whereas no-scar patients needed
reoperation for a maximum of 3 times. When all G-DRG
costs were added up per each individual patient, no sig-
nificant differences were found between patients without
or with scars (p=0.1008; Wilcoxon Sign Test; Table IV,
Fig. 3). With regard to costs per case, e.g. each readmis-
sion was counted separately regardless of patient’s identi-
ty, significantly higher costs (p=0.0338) were stated for
no-scar patients (Table IV, Fig. 4).

Discussion

In this retrospective study, treatment costs for post-

burn sequelae were analysed. Data from a burn patient sur-
vey on follow-up treatment and occurrence of scarring and
G-DRG from the Burn Centre Lower Saxony, Hannover
Medical School were collected and analysed for treatment
costs. 

Full-thickness burn injury requires radical debridement
and defect coverage by plastic-reconstructive surgery, e.g.
skin grafting or flap surgery. Skin grafting is followed by
a variable extent of scarring.2,10-13 In our patient cohort, 42%
of the questioned patients reported excessive scarring al-
beit detailed data on the nature of scarring or grafting was
not available. The percentage of scar formation in the pres-
ent study compares well to data of Caucasian patients’
prevalence of hypertrophic scarring after burns from dif-
ferent studies varying between 7%,13 15%,12 63%,14 67%10

and 77%.11 Due to the wide-spread admission area of the
Burn Centre, it was impossible to recruit patients for scar
assessment. A clinical examination of scarring and more
details concerning initial treatment, e.g. skin grafting,
would have certainly yielded valuable data consolidating
our findings.

Pathological scarring can lead to mutilating contrac-
tures with immobilization of joints and reduced limb motil-
ity.11,15 Because of the latter, surgical interventions become
necessary to release joints, improve function and restore
professional and social reintegration. Forty-two percent of
all questioned patients reported excessive scarring which
corresponds to the prevalence of hypertrophic scarring in
15-91% after burns published by various authors.2,10-12,16

With regard to scar contractures, considerably lower inci-
dences were stated by Gangemi et al11 with 5% or by Krae-
mer et al with 2% in adults and 7.8% in children.15 Ad-
mittedly, no detailed data is available in the present study
concerning the type and severity of scarring that patients
stated in the questionnaire. 

As stated previously,2,11,17 scar recurrence rates are high
especially with regard to burned sites on hands and
head/neck and upper trunk. Thus, patients are prone to un-
dergo multiple operations for scar release. In our patient
survey, 48% (n=12) of all scar patients (n=25) stated a
surgical intervention with 40% (n=10) due to excessive
scarring. The expected risk for patients to endure more
than one surgical intervention due to scarring was signif-
icantly higher (p=0.0002) compared to no-scar burn pa-
tients. G-DRG data from the Burn Centre Lower Saxony
corroborates this finding with multiple reoperations for scar
patients, e.g. with up to seven operations in one case. Six-
ty-one scar patients underwent a total of 114 surgical in-
terventions in comparison with 8 no-scar patients and 13
operations, e.g. 1.9 or 1.6 procedures per patient, respec-
tively. Gangemi et al. stated 1.7 reoperations per patient
with hypertrophic scarring or 2.5 for contracture release11

which corresponds well to our data. 
Expenses for scar release equalled costs for patients

Number Costs in EUR
Reoperations n Scar n No-scar

1 31 2,604 ± 365 4 4,655 ± 1,558
2 10 4,964 ± 455 3 9,744 ± 3,967
3 5 7,610 ± 3,967 1 9,040
4 3 8,871 ± 1,171
5 2 2,961 ± 210
6 2 19,315 ± 7,580
7 1 18,319

Total 114 317,291 13 56,897
G-DRG reimbursement (in EUR) for burn patients presenting for scar re-
lease (scar) or other sequelae (no-scar). Data are given as Mean±SEM.

Table III - Number of reoperations and G-DRG costs for burn se-
quelae

Fig. 3 - G-DRG reimbursement for treatment of burn sequelae (ICD-
10, T95. – coding) for patients without scars (n=8) or with scars
(n=61). In case of multiple readmissions and treatments, all costs were
subsumed per each individual patient. Boxes represent 25th to 75th per-
centile range (interquartile range), whiskers 5th to 95th percentile range
and horizontal lines within the boxes indicate the median values. No
significant differences were found between groups (p=0.375). Data
are given as median ± standard error of the mean (SEM).
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with sequelae other than scars when costs for multiple read-
missions and procedures were added up per patient (p=0.1).
Unexpectedly, when costs were analysed for each admis-
sion and treatment, e.g. per case, significantly higher costs
arose for no-scar patients (p=0.03). One important fact
might explain this intriguing finding. Post-burn patients
with sequelae other than scars presented with chronic
wounds, soft tissue defects or post-burn cancer that were
treated by surgical excision and subsequent plastic-recon-
structive defect coverage including microvascular flap sur-
gery. Reimbursement for distant or free-flap surgery is
higher (ca. 8.400-13.000 EUR) compared to scar correc-
tions (ca. 2.200 EUR) depending on the patient’s co-mor-
bidities. This finding is of central importance because the
incidence of post-burn scarring, scar re-occurrence after
release and the need for repeated hospital stays and sur-
gical interventions are the major reasons for higher scar
treatment costs compared to other post-burn sequelae.

Needless to say, the expenses for scarring
after burn injury (317,291 EUR) and the
high patient number requiring scar release
(n=114) were 5.6 times higher compared to
the costs for patients treated for other post-
burn sequelae (56,897 EUR, n=13). As a
consequence, expensive novel treatment
concepts, e.g. with dermal matrix substitutes,
might prove cost-effective in the long run,
reducing post-burn scarring and costs for re-
constructive surgery.

Beyond surgical interventions and in-
hospital stays, costs for scar treatment arise for local ther-
apy with pressure garments and silicone sheeting, for pain
medication and manual therapy.18 Despite the fact that there
is no hard evidence for clinical effectiveness of pressure
garments,13,19 compression therapy is currently the golden
standard for scar prevention.20 In our questionnaire, sig-
nificantly more scar patients received pressure garment
therapy compared to no-scar patients. One can only spec-
ulate if this treatment efficiently prevented the occurrence
of contractures and the need for readmission and surgery
in our scar patient cohort, as stated by others.20,21

Costs for burn patient treatment can be divided into
direct costs that consider consumption of health system
resources, e.g. in-hospital stay with interventions and out-
patient treatment etc., and indirect costs, e.g. loss of pro-
ductivity due to premature mortality or absence from work
attributable to disease.9 Loss of productivity was higher
with post-burn scarring because scar patients stated sig-
nificantly longer out-of-work periods compared to patients
without reported scars. Sanchez et al published data on
sick leave and indirect costs for acute burn patients.22 Ab-
sence from work amounted to 158 ± 99 (mean ± SD;
n=898) days with indirect costs for labour of 48,509 USD
or 35,015 EUR (exchange rate 2006, 1:0.722)22 in com-
parison with our patient cohort with 117.5 ± 67.6 days
(mean ± SEM) with a loss of productivity of 10,819 EUR.
In contrast, patients with post-burn scarring stated 235.5
± 73.5 days out of work with a productivity loss of 21,664
EUR, five times more than patients without reported scars
and twice the amount of the total cohort. Data on salaries
of Spanish employees were unfortunately not available
for comparison of loss of productivity in both countries.
Similar periods of absence from work for acute and post-
burn patients and the resulting socio-economic costs un-
derpin the high relevance and economic impact of burn
sequelae. 

Conclusion

Costs for burn sequelae arise mainly for scar treat-
ment, with five times higher costs compared to other burn
sequelae. High incidence of scarring after burn injury with

Scar No-scar P value
Per patient / per case Per patient / per case

n 61 / 114 8 / 13
Mean (EUR) 5,201 / 2,783 7,112 / 4,377 0.3756 / 0.0004***

Median (EUR) 2,301 / 2,015 7,216 / 3,248 0.1008 / 0.0338*
SEM 740 / 219 1,753 / 951

G-DRG reimbursement (in EUR) for burn sequelae were subsumed per patient or stated for each
case. Significantly higher costs (mean with t-test, median with Wilcoxon-test) were noted when
cases of scar and no-scar treatment were compared. Scar, scar patient; no-scar, patient without
post-burn scarring. n, number of patients, SEM, standard error of the mean. *p<0.05, ***p<0.001.

Fig. 4 - G-DRG reimbursement for treatment of all cases (each sin-
gle admission counted) with burn sequelae (ICD-10, T95.—coding)
for patients without scars (n=13) or with scars (n=114). Significant-
ly higher costs were generated by patients treated for other burn se-
quelae than scarring (p=0.0338). Boxes represent 25th to 75th per-
centile range (interquartile range), whiskers 5th to 95th percentile range
and horizontal lines within the boxes indicate median values. Data
are given as median ± SEM; *p<0.05.

Table IV - Total G-DRG costs in EUR for burn sequelae
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multiple reoperations are the main reasons for scar treat-
ment expenses. For prevention of excessive scarring, acute
burn care should be performed at specialized burn centres

to minimize post-burn sequelae. The lack of effective scar
prevention measures implies the demand for increased
funding of anti-scarring research.
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