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REHABILITATIVE, PSYCHIATRIC, FUNCTIONAL AND AESTHETIC
PROBLEMS IN PATIENTS TREATED FOR BURN INJURIES -
A PRELIMINARY FOLLOW-UP STUDY

C.-E. Jonsson', K. Schaldt, J. Linder®, v/ Bjornhagen7, J. Ekholm?

, Department of Surgical Sciences, Sections of 'Plastic Surgery
and of “Rehabilitation Medicine, 3Department of Clinical Neuroscience, Section of Psychiatry
Karolinska Institute/Hospital, Stockholm, Sweden

SUMMARY

Patients consecutively treated for burn injuries for four or more days during 1994 were examined one year after
admission by a plastic surgeon, a specialist in rehabilitation medicine and a psychiatrist. Of thirty-nine such pa-
tients treated, two were dead, 11 did not present and six thought they had no remaining problems. Aesthetic and
functional problems were present in 16 patients, in 11 reconstructive surgery given in one or more sessions was
judged to have improved the condition. Of eighteen patients referred to a rehabilitation medicine specialist, 14
were assessed. Nine of these had functional impairments in the burn-injured body regions. A majority had func-
tional impairments, persistent decrease in range of upper extremity motion, reduced muscle force, altered sensi-
bility and itch. One patient suffered from pain. Three patients had occupational handicaps. Work disability
occurred in two patients and further two were in need of vocational counselling due to the burn injury. In a sub-
group of 11 patients four fulfilled criteria for one or more personality disorders, and two of these also suffered from
major depression. Quality of life assessed with the SF-36 was lower than in a normal population. Some of the pa-
tients had psychiatric disease and personality disorders. Although rehabilitation started early in the acute phase of
treatment, rehabilitation medicine function-increasing measures were needed in several cases. Individual rehabili-
tation programmes based on the patient's particular features and needs are recommended. The findings support
the idea of a multidisciplinary approach for patients with burn injury and indicate that a subgroup of burn injury
patients have functional impairments and/or disabilities which can probably be improved with reconstructive sur-
gery and rehabilitation.

ZUSAMMENFASSUNG

Die psychiatrischen, funktionellen, dsthetischen und Rehabilitationsprobleme
bei den nach der Verbrennungsverletzung behandeiten Patienten:
die vorlaufige Studie

C.-E. Jonsson, K. Schuldt, J. Linder, V. Biérghagen, J. Ekholm

Die Patienten, die wegen der Verbrennungsverletzung vier oder mehrere Tage im Jahre 1994 behandelt wurden,
wurden ein Jahr spéter nad ihrer Aufnahme ins Krankenhaus wieder untersucht, und zwar von dem plastischen
Chirurgen, vom Spezialisten in der Rehabilitationsmedizin und vom Psychiatr. Von 39 auf dieser Weise behan-
delten Patienten starben 2, 11 kamen nich zur Unversuchung und 6 hatten keine Beschwerden. Die asthetischen
und funktionellen Probleme erschienen bei 16 Patienten, davon bei 11 Patienten verbesserte die rekonstruktive
Chirurgie nach dem ersten oder zweiten Operationseingriff die Ausgangsbedingungen. Der Spezialist in der Reha-
bilitationsmedizin referiert uber 18 Patienten, bei 14 wurde der Schaden gesetzt. 9 von ihnen hatten eine funk-
tionelle Beschadigung im durch die Verbrennung behinderten Bereich. Die meisten Patienten leideten an die
funktionelle Beschadigung bestehende aus der verminderten Stufe der Beweglichkeit, der beschrénkten Muskel-
stérke, der veranderten Sensibilitat und aus dem Prickeln. Ein Patient leidete an Schmerzen. Drei Patienten wurde
die verminderte Arbeitsfahigkeit anerkannt (Handicap). Die Arbeitsunfahigkeit erschien bei 2 Patienten, die weit-
eren 2 verlangten di fachliche Behandlung infolge der Verbrennung. In der Untergruppe von 11 Patienten erfullten
4 die Kriterien fur ein oder mehrere Symptome, die die Personlichkeitstérung verursachen und 2 von diesen Pa-
tienten leideten an eine schwere Depression. Die anhand der SF - 36 bewertete Lebensqualitat war niedriger als
bei der normalen Population. Einige von diesen Patienten leideten an eine schwere psychiatrische Erkrankung
oder an die Persénlichkeitstérung. Obwohi die Rehabilitation friih eingeleitet wurde (in der akuten Phase der Be-
handlung) waren in einigen Fallen die Rehabilitationshilfsmittel nétig, die die Funktion erhéhten. Es wird ein indi-
viduelles Rehabilitationsprogram emfohlen, das auf den personlichen Zugen des Patienten und seiner Bedurfnisse
basiert. Diese Befunde unterstitzen die Idee Uber den multidisziplinaren Zugang zum verbrennten Patienten die
funktionelle Beschadigung oder die kérperliche Unfahigkeit haben, die durch die rekonstruktive Chirurgie und
durch die Rehabilitation verbessert werden kann.

Key words: burn injury, rehabilitation, functional impairment, disability, handicap, quality of life, psychiatry,
one-year follow-up
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The treatment of patients with burn injuries
in Sweden has for the past 20 years been central-
ised. In the Stockholm area with a population of
1.8 millions, most adults with burn injuries are
treated - both in the acute and in the rehabilita-
tive phase - at the Burns Centre of Karolinska
Hospital, where total and continual burn care is
provided by an interdisciplinary team. Despite
this centralisation and tradition there is pres-
ently no follow-up of a consecutive series of pa-
tients. In individual cases, however, we have long
follow-ups. In a study of burn patients treated in
the unit 1971-75 predisposing medical factors
were found in 40 percent of the patients (Jonsson
et al. 1980). Social factors were also common.

This paper is a preliminary follow-up report
on patients consecutively treated during one year.
The patients were examined and evaluated by
a plastic surgeon, a specialist in rehabilitation
medicine and a psychiatrist.

One widely used questionnaire about quality
of life is a health-related quality-of-life instru-
ment (SF-36) originally developed by Ware and
co-workers (1992, 1993) and adapted to Swedish
population by Sullivan and co-workers (1995).

A concept which is closely related to life qual-
ity is the concept of handicap defined in the
World Health Organisations’ International Classi-
fication of Impairments, Disabilities and Handi-
caps (ICIDH) (WHO 1980). Handicap here relates
to the disadvantage for a given individual - re-
sulting from functional impairments and/or dis-
abilities - that limit fulfilment of a role that is
normal (depending on age, sex and social and cul-
tural factors) for that individual. Handicaps in
this sense are due to functional impairments and
disabilities, and in the ICIDH classification there
is a difference between these two concepts. Func-
tional impairment reflects reduced function at the
level of the ,organ®, ,organ system“, or ,body seg-
ment”, while disability is concerned with abilities
in the form of composite activities and behaviours
principally at levels above the function of the ,or-
gan“ and sometimes involving the ,whole“ indi-
vidual (WHO 1980, Ekholm 1995).

METHODS AND MATERIALS

Treatment routine

Most patients are admitted on the day of in-
jury. The patients are treated with warm dry air
(Liljedahl et al. 1979) and early excision and skin
grafting is done whenever indicated and the pa-
tient’s condition permits (Jonsson and Dalsgaard
1991). Physiotherapy and occupational therapy
are started as soon as possible. When indicated
the patients are investigated by a social worker.
Splints and pressure garments are provided early
and checked by an occupational therapist. The
patients are controlled after discharge from the
hospital by a plastic surgeon.

Burn score

The Abbreviated Burn Score Severity Index
(ABSI) was used. This is based upon a statistical
model consisting of age, sex, presence of full
thickness burn, presence of inhalation injury and
percent of the total body surface area burned (To-
biasen and Hiebert 1982).

Patients

During 1994 71 patients were treated for
burn injuries (Table 1). Of these, 39 were treated
for 4 days or more. Their medical records were
reviewed and a letter was sent to each patient
asking him or her to participate in the present
study, which was approved by the local ethical
committee.

Methods

The patients’ functional impairments, dis-
abilities, handicaps, indications for rehabilitative
treatment and other measures were investigated
by a specialist in rehabilitation medicine, using
structured interview and physical examination.

" The ICIDH (WHO 1980, Ekholm 1995) served as

a basis for part of the categorisation of the conse-
quences of injury. Afterwards the patients an-
swered the questionnaire about health-related
quality of life (SF-36).

After the visit to the department of rehabilita-
tion medicine, questionnaires for screening psy-
chiatric symptoms were given to the patients.
The three questionnaires used were the Karolin-
ska Scale of Personality (KSP) (Schalling 1978,
Schalling et al 1983), a questionnaire for a struc-
tured clinical interview for diagnosis (SCID
screening) (Spitzer et al 1992), and also a compre-
hensive psychopathological self-rating scale (the
CRPS-SA) developed at the Karolinska Hospital
(Svanborg & Asberg 1994). The scales help in di-
agnosing psychiatric disease and personality dis-
orders, and in reporting symptoms.

RESULTS

The characteristics of the patient groups
treated in 1994 with respect to sex, age, total
burn surface area, burn score, type of burn, inha-
lation injury and death are shown in Table 1. At
follow-up one year after discharge from the burn
unit two patients had died and four had psychiat-
ric disease or dementia. Eleven patients did not
attend. The remaining 22 patients were exam-
ined by a plastic surgeon. Of these 18 accepted
referral for examination by a specialist in reha-
bilitation medicine: fourteen of these were as-
sessed and 4 failed to attend for interviews and
examination.

Evaluation by plastic surgeon showed that 16
patients had problems of function or appearance.
In 11 patients, it was judged that reconstructive
surgery in one or more sessions would improve
the condition. Six patients were without problems
from the burn injury (Table 2).

4
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Table 1.

Burn patients treated in 1994 at Karolinska Hospital

All patients

Treated 4 days
or more

1-year follow-up

plastic surgeon rehab med

Number 71

39 22 14

Sex, n M/F

13/19 71

Age years median
min/max

48 48
18/84

Burn area TBSA, %
median 5
min/max 0.5/38.5

8 8.5
0.5/38.5 0.5/38.5

Burn score ABSI, 1-13
median
min/max

Burn type, n
flame/scald
contact/other

Inhalation injury, n

Death, n

Table 2. Reconstructive surgery indicated at 1-year follow-up
(n=22).

Problems Yes

Function 8

Function and 3
appearance

Appearance

Health-related quality of life

e e

O Swedish norm n=8330
O Patients with burn injury n=10

Scale score

Phys. Role- Bodily Gen. Vitalty Soc. Role- Mental

funct. Phys. Pain Health Func. Emat. Health

SF-36 Scales

Fig. 1. Health-related quality of life (SF-36) (Sullivan et al.
1995). Comparison between patients with burn injuries and
normal Swedish population. The scales are: Physical function-
ing, physical role, bodily pain, general health, vitality, social
functioning, emotional role, and mental health.

The preliminary results of the quality of life
questionnaire SF-36 when 10 of 14 patients, or
71 %, had been analysed are shown in Figure 1.
The norm of a healthy Swedish population is also
shown for comparison. The patients with burn in-
juries had lower life quality scores in all scales.
The lowest score was for mental health. The other
low scores were for physical functioning (phys

Handicaps ICIDH  n=14

H5 Social integration he |
Occupation hc T |

Physical indepen-
dence hc =
2

Number of patients
with burn injuries

H4
H2

Fig. 2. Handicaps according to ICIDH definition in patients
with burn injuries. Numbers according to ICIDH
(WHO 1980).

func), physical role (role phys), bodily pain, ge-
neral health (gen health), social functioning (soc
funct), emotional role (role emot) and vitality.

The handicaps due to burn injury (Figure 2)
were in three patients social integration handi-
cap, which here means a restriction in their rela-
tion with other individuals. Three patients had
an occupational handicap and two had a physical
independence handicap, related to dependence on
technical aids or on other persons (personal assis-
tants).

What disabilities underlay the lowered qual-
ity of life and the existence of handicaps? Figure
3 shows the frequency of disabilities in these pa-
tients. Few had personal care disabilities or prob-
lems with food and eating. Four patients had
work disabilities. Six of the patients had environ-
mental disabilities in the form of intolerance to
cold, five to heat, and two to sunlight. Return to
work was not relevant for four patients who had
already retired before the burn injury (Figure 4).
Seven patients had returned to work and of those
two had modified work tasks. One was sick-listed

Acta chirurgiae plasticae
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Disabilities ICIDH

341 Washing hair

347 Shaving / combing Nl

35.5 Buttoning and the like

37 Preparing food

38 Eating and the like

50.8 Washing up

18.0 Working

52-57 Body movements

62-66 Manual activity

72.0 Tolerance of cold
| 72 ” of heat

73.0 of sun !

0 2 4 6

| Number of patients with burn injuries

Fig. 3. Disabilities in patients with burn injuries according
to ICIDH definition and numbers.

Occupational disability

Retirement pension (Il
Disability pension before burn injury
Disability pension due to -

burn + other disease
Sick-listed |
(i =]
1

Working full time, same task
Working full time, modified task | INEEN

0 2 4 6
Number of patients with burn injuries

n=14

Unable to work, other

Fig. 4. Occupational disabilities in patients with
burn injuries.

Functional impairments ICIDH

Mechanical
71.0 shoulder, upper arm —

n=14

711 elbow, forearm
71.2 wrist
71.3 hand

71.4 finger
Motor function

74.2 upper limb

74 .4

lower limb _
0 3 6 9

Number of patients with burn injuries

Fig. 5. Functional impairments in patients with burn inju-
ries according to ICIDH definition and numbers.

and one was unable to work but was receiving
private economic support. One patient had re-
ceived disability pension due to the burn injury in
combination with other previous disease.

The functional impairments due to burn in-
jury are shown in Figures 5-8. Reduced range of
motion due to contractures - here classified as

Functional impairments ICIDH

95,7 Head: Numbness | n=14
95.8 Sensibility  n—————
96  Sensibility trunk, neck _

96.6 Itching neck, back '-

97 Upper limb: Sensibility ‘—

97.4 Pain J—
97.6 Itching e —————
97.7 Numbness =
98 Lawer limb: Sensibility
98.3 Pain
0 3

]
Number of patients with burn injury

.

Fig. 6. Sensory functional impairments: pain, itching, numb-
ness and sensibility change in patients with burn injuries in:
lower limb; upper limb; neck, trunk, back; and head.

mechanical impairments- was found, e.g. in the
shoulder and upper arm in six patients, elbow
and forearm in four patients, wrist in two pa-
tients and finger in three patients (Figure 5). In
the lower extremity, reduced range of motion due
to contractures was found in only one patient.
Most of the motor impairments were due to mus-
cular weakness.

Sensory impairments in the form of itching
and numbness were common. Pain was not com-
mon (Figure 6). Disfigurement due to scars oc-
curred in 14 of 14 patients (Figure 7). Unstable
scars because of thin and vulnerable skin with
undue susceptibility to formation of wounds were
reported by three patients. Among the psychologi-
cal impairments, sleep problems dominated (Fig-
ure 8).

Seven patients needed rehabilitation medi-
cine function-increasing measures (Figure 9).
Four needed work-oriented rehabilitation meas-
ures and nine could benefit from individual ergo-

Functional impairments ICIDH
|

78  Unstable scar P

82.6 Scarring, head N

n=14

8  Disfigurement

83.5 trunk
876 =
0 5 10 15

Number of patients with burn injuries

Fig. 7. Functional impairments in patients with burn inju-
ries according to ICIDH definition and numbers.

nomic measures due to muscular weakness and
reduced range of motion. Several patients could
benefit from transcutaneous electrical stimula-
tion due to pain and itch. Two patients still
needed pressure treatment.

With the help of the KSP, SCID screening and
CRPS-SA questionnaires, eleven patients were

Acta chirurgiae plasticae




Functional impairments ICIDH
Getting to sleep

n=14
22.0

22.1 Premature wakening .

22.7 Sleepiness

Worried / anxiety —
[
Depression | ——
\
Pessimism I
\

Distress —

26.0
261

0 3 6 9
Number of patients with burn injuries

Fig. 8. Psychological functional impairments in patients with
burn injuries according to ICIDH definition and numbers.

Need for Rehabilitation Medicine Measures
' n=14
Work-oriented rehab. measures

Function-increasing measures

Individual ergonomic measures

Unsolved insurance problems

Indication for trial with afferent
stimulation

Pressure treatment | R

0 3 6 9

Number of patients with burn injuries

Fig. 9. Need for rehabilitation medicine measures at one-
year follow-up in patients with burn injuries.

Psychiatric examination in patients
with burn injuries  n=11

Personality disorder -

Major depression +
personality disorder

No psychiatric disorder
i

0 2 4 6
Number of patients

Fig. 10. Psychiatric examination in patients with
burn injuries.

examined by the psychiatrist. Seven patients had
no psychiatric diagnosis (Figure 10). Four ful-
filled criteria for one or more personality disor-
ders according to DSM-IV. In addition, two of
these patients also suffered from major depres-
sion. Among the seven patients without psychiat-
ric diagnosis, increased T-scores were observed

for monotony avoidance and impulsivity. T-scores
for socialisation were lower than for a normal
population. In an ongoing study bordeline person-
ality disorder was the most common diagnosis
among patients with burn injuries and personal-
ity disorders. The three patients suffering from
schizophrenia and the one from senile dementia
before the injury were not examined.

DISCUSSION AND CONCLUSIONS

This is a preliminary report of a consecutive
series of adult patients from a Northern Euro-
pean, urban area, focusing on problems related to
rehabilitation medicine, psychiatry and recon-
structive surgery about one year after injury. The
catchment area is about 2 million inhabitants.
About 10 per cent of burn patients admitted need
reconstructive surgery for one or more sessions.
Decreased sensibility in patients after burn in-
jury has previously been studied in our group
(Hermansson et al 1986). Although rehabilitation
starts early in the treatment of burn injuries, and
continues after discharge from the hospital, still
about 10 percent of the patients need rehabilita-
tion medicine measures one year after treatment.
Quality of life is lower than in a normal popula-
tion. To what extent this difference is due to the
burn injury per se or the possible pre-injury mor-
bidity respectively, cannot be judged since no
such specific comparison data exists. Some of the
patients have psychiatric disease and personality
disorders. Reconstructive surgery and rehabilita-
tion medicine function-increasing measures are
needed in several cases. Individual rehabilitation
programs based on the patient’s particular fea-
tures and needs are recommended. The findings
support the idea of a multidisciplinary approach
to patients with burn injury.
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RATIONALE FOR EARLY TANGENTIAL EXCISION AND
GRAFTING IN BURN PATIENTS

E. Kisslaogglu, F. Yiksel, C. Uccar, E. Karacaogglu

Gata Haydarpassa Teaching Hospital Department of Plastic and Reconstructive Surgery & Burn Center,
Instanbul, Turkey

SUMMARY

Early excision and grafting of the burn wound in the first 9 days remain the keys to survival for patients with major

burn injuries.

In the last 7-year-period, 54 major burn cases were treated in our burn facility, the only Burn Center in Istanbul.
Early excision and grafting were performed to 32 of them, admitted in the first week. Others were admitted later
and managed conservatively. Their follow-up results in terms of mortality and morbidity rates were compared.

In addition to improvement in the prognosis, early excision and grafting procedures decreased the duration of

hospitalization and cost of burn treatment.

ZUSAMMENFASSUNG

Die Begriindung der frlhen tangenziallen Exzision und der Hautspaltungen
bei den verbrennten Patienten

E. Kisslaogglu, F. Yuksel, C. Uccar, E. Karacaoggiu

Die fruhe Exzision und die Spaltung der Brandwunden in den ersten neun Tagen bilden den Schlussel fur das
Uberleben der Patienten mit ausgedehnter Brandverletzung. In der letzten 7-jahrigen Periode wurden in unserem
Zentrum fur Verbrennungen (einzigem dieser Art in Istanbul) 54 Falle mit der schweren Verbrennung behandelt. Die
fruhe Exzision und die Spaltung wurden bei 32 Patienten, die man zur Behandlung in der ersten Woche aufnahm,
angewandt. Die ubrigen Patienten wurden spater aufgenommen und die Behandlung war konservativ. Die Er-
gebnisse wurden mit Rucksicht auf die Mortalitat und das Mortalitatsprozento verglichen. Fur die Verbesserung
der Prognose ist die fruhe Exzision und die Spaltung bedeuted, was zugleich setzt die Dauer der Hospitalisation

und die Kosten auf die Verbrennungsbehandlung herab.

Key words: burn, early excision

Burn is not only the injury and pathology of
skin but also a factor that influences and disturbs
all the systems and the balance of the body. Addi-
tionally, it is also a three dimensional complicated
pathological chain of events.

Burn management with the width as well as
with the depth, the accompanying pathologies in
the patient, respiratory status, inhalation injury
and systemic influences all added to basic pathol-
ogy and so gain a mortal character. In such a pa-
tient, acute surgical approach to the burn wound
as soon as the patient is hemodynamically stable
remains the keys to survival for the patients with
major thermal injuries (Briggs, 1990; Monafo
1992). Bacteria and fungi, colonized on the non-
viable and necrotic burn wound, make a great
risk of infection in burned individuals.

Early excision and grafting of a small burn
was first described by Lustgarten in 1891, but the
concept did not gain widespread acceptance until

Janzekovic in 1970 reported excellent results
with early excision and coverage of burns of vary-
ing depths (Janzekovic, 1970).

PATIENTS AND METHODS

This study included 54 major burn cases in
the recent 7 years and they were treated in our
burn facility - which was the only Burn - Center
throughout the western part of Turkey, including
Istanbul, the biggest city of the country.

Patients’ ages were ranging from 3 months to
68 years. They all had full thickness TBSA of 40
to 80 per cent. The ones who had more excluded
from the study because this ratio increased the
mortality rate significantly. 32 of them who had a
mean TBSA of 58 per cent had admitted in the
first week (Fig. 1) following burn while others
with a mean TBSA of 54 per cent were trans-
ferred later from other facilities (Table 1).
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Fig. 1. A - Patient, 32 years old, with 75 per cent TBSA, viewing escharotomy sites, b - Early tangential excision, ¢ - covering
with 1:4 expanded skin graft, d - Appearance on the end of second month following burn.

Table 1. Patient distribution according to the time of admit- were resuscitated by using modified Brooke for-

tance and their mean TBSA per cent. mula for adults and Parkland formula for chil-

dren after estimation of TBSA by using Berkow

Early admittance | Late admittance Chart. 2X500 mg IV ranitidin was given and burn

No. of patients 39 26 wounds were covered with silver sulfadizine

Mean TBSA 58 % 54 % cream.

Hyperbaric oxygen treatment was applied to

Immediately admitted patients were taken to  patients once a day under 2 atm. pressure from

Intensive Care Unit and escharotomy or fascio- the second day. It was continued for 20 session
tomy were performed if necessary (Fig. 1). They with a 2-day interval during surgery.
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As soon as early admitted patients were
hemodynamically stable, they were taken to sur-
gery for tangential excision and grafting. All the
full thickness burned areas (even it was 80 per
cent) were excised with knives or electrical driven
dermatome and covered with sheet or mostly 1:4
expanded (meshed) autografts. The uncovered
raw areas were temporarily covered with homo-
grafts harvested from their relatives, or if this
was impossible, with omiderm.

Blood transfusion during or just after surgery,
was 4 to 8 units for each patient. Following graft-
ing, wounds were dressed with nitrofurazon im-
pregnated gauzes and left untouched for 3 days.
In that group, 10 patients necessitated secondary
grafting procedures.

For the late admitted group, a considerable
time elapse was waited until the full thickness
burned areas demarcated from healthy tissues.
These areas were too stiff and hard to be excised
with dermatomes so it was realized with scalpel.
14 patients necessitated secondary and 2 patients
tertiary grafting procedures.

RESULTS

6 of early excision and grafting and 10 of the
other group died due to sepsis. Their ages were
above 50 in the former, but in the latter, younger
patients were also involved (Table 2). The mean
hospitalization day was 45 in early excision group
and 62 in the other. As this time becomes higher,
so the cost do.

Table 2. The age and their TBSA per cent of cases ended
to death.

Late Admittance
TBSA

Patient No. Early admittance

Age TBSA %

RN

62 56 80
54 60 78
50 78 64
58 64 62
64 68 68
56 74 74
76
68
66
74

= O 00 ~1 0 U N

o

Mortality rate

All patients were followed-up at least for 6
months after discharge. The morbidity emerged
at last was evaluated. Deformities were classified
as minor, moderate and major. Those limiting the
patients’ overall daily activities were considered
major, awful appearance noticed by other at the
first look considered moderate and deformities
not limiting daily activities and noticed only by
patients themselves were considered minor. So,
the distribution of morbidities to the groups oc-

curred at the end of treatment was presented (Ta-

ble 3).

Table 3. Distribution of deformities to the groups.

Deformity
(No of patients)

Minor | Moderate

Groups
Early admitted 18
Late admitted 4

DISCUSSION

Sequentially layered excision of the burn
eschar to viable bleeding points, even to subcuta-
neous fat, is the preferred method of excision in
major burn victims. The major benefit of it is cos-
metic, as the technique allows preservation of all
unburned tissue. In particular, the goal of tangen-
tial excision of burn eschar is to preserve un-
burned subcutaneous fat, which provides contour
and form to the human body (Briggs, 1990).

Deaths on the first week due to burn shock or
acute renal failure has been minimized under dy-
namic approach to the patients. Up to 75 per cent
of critically burned patients who survive the in-
itial resuscitation period but develop a burn
wound infection subsequently die from sepsis de-
spite intensive local and systemic antibiotic ther-
apy (Goodw’M, 1980).

Bacterial colonization on burn wounds occurs
for a number of reasons. First, there is the loss of
epithelium and mucous membranes, which are
integral physical barriers to the proliferation and
systemic invasion by microorganisms. Second,
burn wound eschar is dead tissue, an ideal me-
dium for microbe growth. Finally, burn wounds
are often covered by dressings and kept warm,
moist, and dark, thereby providing optimal condi-
tions for bacterial proliferation. The combination
of these factors supports rapid microorganism
replication within the burn wound (Seligman,
1990). Hence, excision of burn eschar as soon as
possible is essential in the management of sepsis
in burns. Additionally, late excision or spontane-
ously removed burn eschar results in more hyper-
trophic scars, contractures and even crying
granulation tissues, all causing major disabling
deformities. Early excision and coverage with
autograft or whatever available can limit all of
these complications (Herndon, 1989).

In the study, it is emphasized to excise all
devitalized tissue in the first session and cover
the raw areas with autografts as much as possi-
ble. The rest was grafted with homografts har-
vested from their relatives. The technique re-
quired considerable surgical experience, transfu-
sion of large amounts of safe blood, getting the
donor individuals and an instrument to mesh the
grafts.
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Fascial excision is another technique which
can alternate tangential excision (Boswick, 1987;
Heimback, 1988). Although it has some advan-
tages such as technical easiness, dramatic loss in
blood loss, it usually causes awful appearance
cosmetically. Tangential excision is always supe-
rior to that technique as enough blood resources
are available.
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THE EFFECTS AND USES OF HEPARIN IN THE CARE
OF BURNS THAT IMPROVES TREATMENT
AND ENHANCES THE QUALITY OF LIFE

M. J. Saliba, Jr.

SUMMARY

Burn care has been mostly surgical, difficult, and expensive. The use of adequately large doses of heparin admin-
istered both parenterally and topically improved burn treatment and quality of life (1-20). Burn pain was relieved.
Patients were not toxic. Tissue swelling, resuscitation fluids, and healing time were reduced. Pulmonary and intes-
tinal pathology were notably absent. The new skin was smooth, comfortable, and contracture free. More than anti-
coagulating effect were seen. Antiinflammatory effects, active at acidic phs but not at alkaline phs, stopped burn
pain, inflammation, and extension. Neoangiogenic effects revascularized ischemic tissue. Reepithelializing effects
were evident. Nonburn and recent burn studies confirmed that heparin had these strong properties and effects (7-
13, 21-34). Medical and surgical procedures were reduced. Burn care became simpler and easier. Precautions to
prevent bleeding were used. Current use of heparin is limited. Wider use is warranted.

ZUSAMMENFASSUNG

Der Effekt und die Verwendung von Heparin in der Betreuung der Verbrennten
und sein EinfluB aud die Verbesserung der Behandlung
und auf die Erhéhung der Lebensqualitat

M. J. Saliba, Jr.

Die Verbrennungsbehandlung war vorwiegend chirurgisch, schwierig und aufwendig. Die Verwendung der
geniigenden Heparinsdosis fuhrt sowohl zur parenterallen als auch zur lokalen Verbesserung der Behandlung (1 -
20). Der Verbrennungsschmerz trat zurlck. Der Patient wa nicht toxisch. Die Gewebeanschwellung, die FlUssigkeit-
serneuerung und die Heilungsdauer wurden verkurzt. Die Lungen- und Darmpathologie fehlte. Die neue Haut war
glatt, genugend und ohne Kontraturen. Man merkte mehrere Effekte als nur den Antikoagulationseffekt. Der An-
tientzundungseffekt, der bei sauerer Ph Skala aktiv ist (nich bei alkalischer Ph Skala), die Beschrankung der Ver-
brennungsschmerzen, der Entztindung und der Extension. Die neoangiogenischen Effekte des revaskulisierten
ischemischen Gewebes. Die Reepitalisationseffekte waren deutlich. Die Nichtverbrennungsstudien und die neun-
lichen Studien uber die Verbrennungen bestattigen, daB Heparin diese bedeutenden Eigenschaften und Effekte
hat (7 - 13, 21 - 34). Die medizinischen und chirurgischen Prozesse wurden reduziert. Die Verbrennungsbehan-
dlung wird einfacher und leichter. Es wurden MaBnahmen getroffen, die der Blutung vorbeugen. Die Heparinsdosis
ist limitiert. Die breite Verwendung ist berechtigt.

Key words: heparin in burns, topical use on burns, topical use of heparin, anticoagulation

Burns are painful, cellular-destructive, is-
chemic, body surface injuries with high morbidity
and mortality. Burns often healed with contrac-
ture scars. Because medical means that would re-
pair severely ischemic tissue were previously un-
known; doctors assumed third-degree burns re-
quired surgical removal and grafting to heal. The
aggressive, prompt, nearly total excision of the
burns did reduce the mortality. But blood loss
was large. Skin grafting was mandatory. Cos-
metic revision of scars was usually necessary.
Skin banks, artificial skins, and epithelial cell
cultures were developed. Resuscitation fluids, an-
tibiotics, nutritional infusions, and pulmonary as-

sistance measures were improved. In spite of
these great advances and skilled surgical per-
formance, the surgical treatment was still diffi-
cult, onerous, expensive and often suboptimal.

The use of heparin, administered parenterally
and topically in burn studies (1-6, 14-20, 25-34)
produced significant beneficial new modifications
of burn pathophysiology; effects which were con-
firmed in nonburn studies (7-13, 21-24). Heparin
was proven to have multiple antiinflammatory,
pain relieving, neoangiogenic, tissue restoring,
and reepithelializing effects, in addition to strong
anticoagulating effect. The evidence for the use of
heparin in burns is compelling.
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Heparin, the most negatively charged bio-
chemical, discovered in 1916, has been used as
a strong anticoagulant since 1935. Between 1941
and 1960, parenterally-administered heparin so-
dium in small anticoagulating doses produced
significant favorable alterations in experimental
thermal burns in dogs, rabbits, rats (1-6), and
a few humans (6). Collectively, heparin increased
the blood flow subjacent to burn, enhanced the
speed and effectiveness of repair mechanisms,
shortened the healing time by several days, re-
duced the edema slightly, delayed the onset of dry
gangrene two day, diminished tissue loss 12%,
improved renal function, and doubled survival
time. However, these beneficial effects did not ap-
pear to carry over into thermal burns in humans
treated with similar relatively small doses of
heparin administered only parenterally.

Heparin’s antihistaminic, antiserotonin, and
antiproteolytic enzyme properties at acidic phs
were uncovered (7-9) before 1963, and these anti-
inflammatory and anti-allergenic effects were
used in nonburn studies, administered parenter-
ally (10-13) or applied topically (14). Parenteral
use of heparin to prevent thrombophlebitis with
small doses, and to treat pulmonary emboli and
DIC with larger doses was being established.
A study based on all the then known properties of
heparin and utilized large heparin doses paren-
terally and topically early and then only topically
into final healing produced multiple significant
favorable changes in humans with first, second,
and third-degree burns (15) before 1967. Testing
large parenteral dose in guinea pigs (16) and
more humans (17) produced similar results by
1970. Day one, in the guinea pig study, the sur-
face of the burns treated with heparin looked
more normal. Then (16) the control and sodium
chloride treated burns increased in size for 9 and
11 days. The heparin treated burns decreased in
size. Heparin prevented extension of the burn
and limited full-thickness burn tissue slough
later. Heparin treated burns healed faster, by 8 to
11 days, and with less contracture. In the 1951
study (5), untreated control dogs with lethal
third-degree burns died in 36 hours average, but
dogs treated with relatively small parenteral
doses of heparin survived for 72 hours. In 1978,
in a repeat of the dog survival study (5), but using
large parenteral doses of heparin, heparintreated
dogs did not die, but were put to sleep after 120
hours at the end of the experiment (20). Surpris-
ingly, control dogs allowed to exercise, which they
did continuously, including loud incessant bark-
ing, did not die within 36 hours as they had (5).
They also survived, in poor condition, for the 120
hours of the study. This was evidence of the bene-
fit of exercise in the modification of burn patho-
physiology and mortality. The number of patients,
with burns which were treated with heparin, who
were reported (15, 17-20) and are reported here,
is over a thousand.

PARENTERAL AND TOPICAL USE OF
HEPARIN IN HUMAN BURNS: METHODS,
FINDINGS, MECHANISMS, AND RECOM-

MENDATIONS

When the patient was initial seen, promptly
postburn, a history of familial or personal bleed-
ing diathesis was obtained. Heparin can not be
used in patients who have active bleeding,
trauma where bleeding may be a problem, a per-
sonal or family history of bleeding, thrombocy-
topenia, or an active peptic ulcer.

Since 1963, over a thousand patients, ages 1-
98, with first-, second-, and third-degree thermal
burns, 1-60 % size, have been treated safely with
heparin. Sodium aqueous heparin solution, 5,000
International Units per milliliter (IU/ml) dilution,
within a 5 or 10 ml syringe with a number 30
needle attached, was used topically. This solution
was slowly dripped or sprayed on denuded areas,
two or three times a day, starting promptly post-
burn and continuing into the nearly healed stage.
Also, after blisters were opened and burn fluid
within had drained out, the heparin solution was
placed within the blisters, rinsing out the blisters
slowly for several minutes, and leaving heparin
within the space. Blisters were not removed. Blis-
ters were often treated a second time, one day
later, especially if burn fluid had reaccummu-
lated. Blisters were not removed or debrided.
Blisters collapsed onto the underlying burn sur-
face, did not become infected, and they functioned
as skin grafts. The burn surface pain and
erythema was stopped and pain relief was a indi-
cator of adequate initial dose. The pain did not
reappear. Coagulation times were not altered by
topical use. Total heparin dose used topically the
first day averaged 100,000 IU per 15 % body area
burn size. The dose used diminished rapidly and
it was only a few drops applied each time, when
discontinued.

Sodium aqueous heparin solution, 20,000 or
40,000 IU/ml, was used parenterally. A subcuta-
neous, intrafat, injection in areas that were not
burned, specifically not under the burn, was
given initially, promptly postburn, and repeated
once daily, monitored by bedside or laboratory co-
agulation values that were determined each
morning before the injection. Those values were
maintained in the usually safe high therapeutic
range. On the day, which varied widely, coagula-
tion times suddenly increased to higher levels,
subcutaneous injection of heparin was stopped.
This was an indication that the parenteral hepa-
rin dose was then producing mostly anticoagulat-
ing effects. Pain relief with the initial subcutane-
ous injections was slower. But once relieved it did
not reappear.

When heparin was administered intrave-
nously, it was given after the subcutaneous dose,
on the first two postburn days only, when a burn
tissue ischemic acidosis would presumptively be
present, and the need for heparin’s multiple anti-

14
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inflammatory effects would be maximum. The en-
tire, large dose, was infused within ten minutes.
Relief of pain and blanching of initial burn
erythema were indicators of adequate dose, and
coagulation times were in acceptable ranges.
Once the deep pain was relieved, it seldom reoc-
curred, and then it responded to less infused
heparin. No patient treated with these large in-
itial parenteral doses and then progressively di-
minishing doses had a bleeding problem. No
other injections were given as they were contrain-
dicated.

Heparin treated burns become smaller. So in-
itial burn size was always maximum size. On day
two, 24 hours after initial topical use, there was
evidence of early revascularization. Regranula-
tion with richly vascular tissue then replaced lost
burned tissue, and progressed into reepitheliali-
zation.

Only dry sterile nonadhering pads were used
to cover the burns. Pads were taped to each other
over the burns and only taped to normal skin at
the burn edges. One layer of gauze was wrapped
loosely over pads that covered the burns and
around the normal body parts early in treatment
course, and not at all when healing was in ad-
vanced stages. Pads and bandages that were
stuck to the healing burn surface, were sprayed
with sterile water, and gently removed after
a time sufficient to loosen the adhering part. No
water baths were used. During showers, burns
were covered with thin saran wrap plastic so no
water containing bacteria from the anal or other
skin areas contaminated the burns.

Burns treated with heparin do not, or rarely,
become infected. No topical antibiotics or any
other medication was used on the burns, as
a rule. The pain, common with topical antibacte-
rial creams was thus avoided. Antibiotics, penicil-
lin or erythromycin were given orally. Orally
given antibiotics were assumed to be delivered to
the burn via neoangiogenically derived capillar-
ies. A few patients with large severe burns, who
were treated in collaboration with plastic sur-
geons, were given some topical antibacterials;
and oral antibiotics.

No pain mediation was used or was needed.
Because no narcotic medication was used, de-
pressed respirations, constipation, and addiction
were not complicating factors. The burn patients
were comfortable, eat well, were active, coopera-
tive, and able to participate in their burn care.
Their increased activity and physical exercise
were factors considered to improve results. Medi-
cal and surgical procedures were reduced. As
a rule no escarotomies or fasciectomies were
done. A few patients had skin grafts. Heparin
treated burns do not have the massive shift of
fluid or cellular-breakdown, that contributes to
edema formation, which compromises blood flow.
The amount of infused resuscitation fluid needed
to maintain renal function, and prevent circula-
tory shock, was significantly less (18, 20).

Neoangiogenesis and revascularization were
reported (15, 17, 18, 20) without stating mecha-
nisms because none were then known. In areas of
bloodless, ischemic, third-degree burns, small red
scattered, comma-shaped, entities appeared, be-
came more numerous in number, and closer in
proximity, until they formed a system of rudimen-
tary capillaries which subsequently were per-
fused with blood and then the entire ischemic
third-degree burn area was totally replaced with
granulation tissue. Then, in 1980 and 1984, sig-
nificant findings in non-burn studies (21, 22)
showed that heparin stimulated the capillary en-
dothelial cells to migrate into ischemic tissue and
then to proliferate to form rudimentary capillar-
ies which resulted in revascularization of the is-
chemic burn tissue.

The reepithelialization of burns with smooth,
contracture- and scar-free new skin with the use
of topical heparin used into almost final healing,
was regularly seen and reported (15-20). No
mechanism were then known. Then, a 1986 study
(23) showed that heparin consistently inhibited
the in vitro formation of contractures in cultures
of bovine vascular smooth muscle cells and in cul-
tures of human dermal fibroblasts. An effective
heparin concentration was 200 IU per ml. With-
out heparin the cytoplasmic stress fibers were
distributed peripherally under the cell wall mem-
branes in a chaotic clumped pattern, and contrac-
tures were the common finding. With the addition
of heparin, those same stress fibers in the cyto-
plasm were aligned in regular linear parallel pat-
tern uniformly throughout the length of the cell.
Therefore, compared with identical controls,
heparin effectively inhibited cell-mediated lattice
contractures.

Interestingly, the parenteral dose of heparin
needed to produce the optimal initial modification
of burn pathophysiology was the same at 15 %
body size, but was significantly different depend-
ing on the type of burning agent, with burn size
greater than 15 %. Flame, fire, and explosion in-
duced burns required a significantly larger (geo-
metric) amount of parenteral heparin, compared
to the (arithmetic) amount for steam, or hot
water burns (18, 20). Thus the historically known
difference in severity between the burns was
mathematically shown in this study. Another con-
clusion was that the functional endogenous hepa-
rin produced by humans was a favorable but lim-
ited factor in the healing of human burns.

Heparin treated burn patients did not have
pulmonary problems (15, 17-20), so this number
one cause of death was notably absent. The scien-
tific reason was reported in 1994, at The First
International Meeting on The Effects of Heparin
In Burns. Two studies that tested the effects of
heparin in the fatal smoke-inhalation ovine
model, demonstrated that heparin significantly
altered the pathophysiology favorably and pro-
tected lung tissue (25, 26).
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Heparin treated burn patients did not have
intestinal problems. At the 1994 burn meeting
the favorable effects of heparin on gut integrity
and bacterial translocation (27) was presented.
Heparin preserved intestinal mucosa integrity
and reduced translocation.

The effects of heparin on hundreds of severely
burned patients in India: on the pathophysiology
of burns (28); on collagen synthesis (29); clinical
uses of heparin in burns (30); and on facial burn
edema (31) was also presented in 1994. The
authors used a treatment protocol, similar to the
one in this report. The thousands of burn patients
in India represents the largest known controlled
experience testing heparin in burns.

A study (32) in the USA of 51 large major
burns treated with heparin topically and paren-
terally, utilizing large infusions of heparin via
a subclavian vein indwelling catheter for many
days, monitored with coagulation studies, pro-
duced good results.

Effects and safeguards when heparin is used
in burn medicine (33) and the effects of carafate,
on stress ulcer bleeding in patients (Czech Repub-
lic) was presented (34).

CONCLUSION

Heparin has multiple effects on burn patho-
physiology that improve burn treatment and
quality of life that warrant use.
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PREVENTION AND THERAPY OF POSTBURN SCARS

J. Blaha, I. Pondélicek

Burn center, Prague, Czech Republic

SUMMARY

The cosmetic and functional result in postburn scar deformities is influenced by following factors:
1. The type of patient’s central nervous system and his response to burn injury.

2. Depth and site of burn areas.
3. Early excision and grafting.
4. Infection complications, their severity and location.

5. Fixation of dressings should be done using elastic materials and applied for so long until stabilisation of scars is
completed. Elastic materials should be combined with rigid pressure and pressure massage.
6. Congenital predisposition of the patient to hypertrophic scarring.

ZUSAMMENFASSUNG

Die Vorbeugung und Therapie der Narben nach der Verbrennung

J. Bldha, I. Pondélicek

Der resultierende kosmetische und funktionelle Zustand der Narben nach den tiefen Verbrennungen wird von fol-

genden Faktoren beeinfluBt:

1. Die psychische Reaktion und insgesamte psychische Reaktibilitation auf das Verbrennungstrauma.
2. Das AusmaB und die Gefahrlichkeit der Infektionskomplikationen, hauptsachlich der lokalen.

3. Die Tiefe und Lokalisation der Verbrennungen.

4. Die frUhzeitige chirurgische Untersuchung der Tiefen Verbrennungen.
5. Die fruhzeitige Aplikation von den elastischen und rigiden Rehabilitationshilfsmitteln, die zur Kompression der

Narben nach der Verbrennung verwendet werden.

6. Die angeborene Disposition des verbrennten Patienten zur Bildung der hypertrofischen oder optimalen Narben.

Key words: postburn scar, compressive therapy, psychology in burns

The final cosmetic and functional properties
of scars, that develope after deep dermal burns
are influenced by several factors. This fact is
known generally.

As skin originates in neuroectoderm, in study-
ing skin changes one must not forget the existing
relationship between skin and the central nerv-
ous system.

In the Prague Burn Centre we concentrated
our attention during the past thirteen years on
the dynamic character of scars developing after
deeper thermal skin damage in relation to the
personality type of the specific patient.

A group of 360 patients was followed regu-
larly for thirteen years and a smaller group of 28
patients was selected. In this group a whole bat-
tery of psychological tests was carried out
(Luscher’s test, Rohrschachs’s test, Raven’s test,
Grinker’s, etc.).

The evaluation of the results showed that
none of the tests offered satisfactory information
as far future development of the scars and possi-
ble complications in each particular patient are
concered.

Nevertheles, the results combined with clini-
cal findings indicate that there is one denomina-
tion which is included in all factors involved and
that there is a temporary loss of natural skin
firmnes in a deep burn scar. The information
about the absence of normal skin tonus arrives in
the central nervous system via peripheral and
vegetative spinal nerves. These information are
then processed according to the particular type of
higher nervous activity and transmitted back to
the wound, giving thus the necessary information
for the reparative process.

The progression of the reparative process is
consequently influenced by:
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A) Amount of information from the wound -
greater tension in the wound base and in the
edges of the wound in direct relation to the lenght
of time following injury. The older the defect, the
more information and central nervous system ac-
tivation.

B) Type of information processing in the cen-
tral nervous system - an adequate or inadequate
reaction - hyperactivity - may lead to the follow-
ing combination of resulting scars:

1) Optimal CNS reactibility - results in fa-
vourable scars.

2) Hyperreactibility of the CNS results in un-
favourable scars.

3) Low CNS reactibility (overloed with other
problems) results in very favourable scars.

After evaluation of the psychologic experi-
ments with direct observation of the patients and
according to the psychologic tests we may declare
that the patients orientated intenzively to sur-
vive, the biofil extroverts, or the patients with
emotial lability with expression of regrets -
mainly females - tolerate the therapy better and
therapeutic results are therefor better.

The patients with expression submissivity,
suppression, hypochondria, depression, delirants
with apatia or abulia and with resignation and
necrofil orientation tolerate the therapy worse
and the results are bad and their cooperation af-
ter healing is finished in the rehabilitation period
is not statisfactory.

Individual types of the reaction after burn in-
jury depend upon the premorbid state of an indi-
vidual patient. Our experiences have proved that
psychological condition need not always contrib-
ute to excellent healing and scarring and vice
versa. There exist receptive and non receptive
persons who answer or do not answer to good or
bad conditions.

Apart from this psychologic examination the
whole group of 360 patients was followed up from
many other aspects. There was used a technic of
indirect measurement of scar height in relation to
the unburned surrounding skin. Next there was
examined course of increasing oedema in the
scars, its maximum and progress of stabilization
of the scars with the differentiation of the struc-
tures and the functional restitution of the scars.
In these cases there were used several types of
elastic and rigid pressure and thier therapeutic
effect was evaluated.

Our results of deep dermal burns scars in
grafted or spontaneously healed areas may be
compared on the basis of the following graphs.

Figure 1 - Manifest begining of hypertrophic
scarring shows the moment when the first symp-
tom of the hypertrophic scars developed. This mo-
ment correlates with the begining of the elastic
compressive therapy, in some cases combined
with rigid pressure. Irregular scarring and oe-
dema begins in 48% of cases already at the end of

the first month after burn trauma, that is the
moment, when the burn is already healed. In 88%
of cases this process begins at the end of the sec-
ond month. Single findings of hypertrophic scars
after six months or later.

1M
2M
M
4M
6M

1Y
2Y

Fig. 1. Manifest begining of hypertrophic scarring

Figure 2 - compares stabilization of the scar-
ring process in spontaneously healed area (inter-
rupted line) and grafted area (full line). The time-
shift nearly 1 year is obvious.

% 50-

40-

301

20

MONTHS YEARS

Fig. 2. Comparison of stabilization of scarring process
in spontaneously healed area (dashed line) and grafted
area (full line)

Figure 3 - presents maximum of oedema in
grafted (3a) and spontaneously healed (3b) areas.
The maximum is from 2 to 4 months, when the
scars are most sensitive, the contractures are in-
creasing and physiotherapy demands the maxi-
mal effort. After 6 months the activity of the proc-
ess is appeased and scars become stabilized. The
growth of oedema depends mainly on intenzity of
the pressure and compressive therapy and upon
the patient reactivity.

18
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Fig. 3a. Maximum of oedema in grafted area
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Fig. 3b. Maximum of oedema in spontaneously
epitelisated area

Figure 4 - To achieve a permanent effect it is
necessary to use the elastic compressive gar-
ments and equipment approximatelly 1 to 2
years, which depends on the quality of the stuff
and on the way of application of these aids.

0
2M
1M
6M
1Y
2Y
3Y 6

>3Y_] 2%

Fig. 4. Duration of using physiotherapeutic equipment to
achieve permanent effect

Figure 5 - demonstrates the effect of our
physiotherapy. There has been discovered that in
9% of cases of deep dermal burns there was not

necessary to apply elastic aids and still an excel-
lent effect was obtained (column A). Column B
represents a good effect in 52% cases, which is
more than half of the whole group. Column C
shows a satisfactory effect - when the scars did
not require any cosmetic repair. 6% of cases rep-
resent poor effect of physiotherapy (column D).
The principal cause was a low interest of the pa-
tients and their relatives in any physiotherapy.
The other causes were poorly made or insuffi-
ciently used both - elastic and rigid aids. Congeni-
tal disposition may be an important cause of de-
veloping hypertrophic scarring.

Fig. 5. Effect of physiotherapy:
A - physiotherapy was not necessary
B - good effect
C - satisfactory effect
D - poor effect

Fig. 7

Fig. 6-7. The use of polypropylene-foam splint for compression
of scars on the forearm.
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Fig. 10
Fig. 8-10. The method of construction of compressive aid for
improvement of scars on the upper lip.

).

Fig. 12

Fig. 11-12. The use of rigid-pressure splint for compression
therapy of scars after electrical burn on the back.

Some examples of our elastic and rigid aids
are demonstrated on Figures 6 - 15.

In cases where the contracture develops in ar-
eas of joints, we are using the stretching tech-
nics of physiotherapy.

Smaller scarred areas and hypertrophic scars
are treated with pressure massage using tip of
fingers. We press the scar throughout 20 - 30 sec-
onds without any other movement and then we
advance the finger to the adjoining place. We pro-

20
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Fig. 13 Fig. 14 Fig. 15

Fig. 13-15. Individually constructed Duracryl splints for compressive therapy of scars on the face.

Fig. 16. Principle of local compressive therapy with the finger.

ceed from periphery to center - to the heart. This
technics help mainly express oedema, which
speeds up differentiation of vessels and speeds up
reinervation in the scar. (Fig. 16).

We start the surgical solution of the scar de-
formities after stabilization of the scars when any
other technics are no more succesfull. That is
about 1/2 or 1 year after burn accident.
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BURNS AND EPILEPSY

M. Berrocal

Burn Unit, Plastic Surgery Service, Faculty of Medicine, University of Cartagena, Colombia

SUMMARY

This is a report of the first descriptive analytic study of a group of 183 burn patients, treated in the Burn Unit at the
University Hospital of Cartagena, Colombia during the periode since January 1985 until December 1990.

There is presented experience with the selected group of 24 patients in whom the diagnosis of burn was associ-
ated with epilepsy.

There is also analysed and described the gravity of the scars sequels, neurological disorders, the complication of
the burn and an impact of this problem on the patient, his (her) family and the community.

Itis very important to report that there was found Neurocisticercosis in 66.6% of the group of burn patients with
epilepsy, and it is probably the first risk factor of burn in this group.

ZUSAMMENFASSUNG

Die Verbrennungen und die Epilepsie

M. Berrocal

Dies ist die Nachricht uber die erste analytische Studie, die eine Gruppe von 183 Patienten beschreibt. Diese Pa-
tienten wurden im Verbrennungszentrum des Universitdtskrankenhauses in Cartagena in Columbia in der Zeitperi-
ode vom Januar 1985 bis Dezember 1990 behandeit.

Es werden preséntiert die Erfahrungen mit der ausgewahliten Gruppe von 24 Patienten, bei denen zur Verbrennung
mit der hinzugetretenen Epilepsie kam.

Es werden analysiert und beschrieben die Gefahrlichkeit der Narbenfolgen, die neurologischen Storungen, die
Komplikationen infolge der Verbrennung und ihre Auswirkungen auf den Patienten, seine Familie und die Gesell-
schaft. Es ist sehr wichtig mitzuteilen, daB bei 66,6% Fallen dieser Gruppe von den verbrennten Patienten mit der
Epilepsie das Neurocisticercosis gefunden wurde, was wahrscheinlich bei den Verbrennten aus dieser Gruppe

einen bedeutenden Risikofaktor bildet.

Key words: neurological complications in burns, burns and epilepsy

Today, in our community as well as in many
undeveloped countries, burns occupy an impor-
tant place as a cause of morbi-mortality. This is
usually a consequence of the lack of prevention
education of burns, and alsc of the violence and
high accidentality of modern society (1, 2).

Many burn victims receive the burn during an
epileptic seizure which aggravates the prognosis
of the result and increase the sequelae, which are
recently starting to be published by some authors
since 1975 (3, 11).

We considerated as important and necessary
to initiate this research, due to the large amount
of patients with burns and epilepsy that were ad-
mitted at the Burn Unit of the University Hospi-
tal of Cartagena, Colombia since January 1985 to
December 1990; having into account the 50,000
patients with epilepsy registered in Epilepsy
League of Cartagena (12, 13); and aware of the
few publications about epidemiology of neurocis-
ticercosis in Colombia (14, 19).

HISTORY

The first found reference of burn was made by
Hippocrates in 480 BC. There are references on
epilepsy registered in the code of Amurabi 2080
BC, and by Hippocrates in 430 BC (12).

STATISTICAL ANALYSIS

The frequency of occurrence of epilepsy regis-
tered today in developed countries is 5 to 6/1000
population. In underdeveloped countries, the
number is increased to 12 to 24/1000 population.
At the moment, Colombia has epileptic occur-
rences of 19.5/1000 population.

In developed countries, epidemiologic studies
show that 1/100 persons, suffer from burn during
their lifetime. In underdeveloped countries, stud-
ies about epidemiology of burn were not found.

22
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OBJECTIVES

1. To determine frequency of incidents by:
age, sex, part of body injured.

2. To evaluate the critical results of the
scared tissue.

3. To determine the more common etiologic
factors of burn in our community.

4. To determine if epilepsy is a risk factor in
burn victims.

5. To determine the type of seizure of the pa-
tient with epilepsy.

6. To determine the level of anticonvulsant
level in blood.

7. To evaluate the educational level of the
study group.

MATERIALS AND METHODS

STUDY GROUP

This is the first descriptive analytical study
made with a select group of patients admitted at
the Burn Unit of the University of Cartagena
Hospital, during the period of January 1985 to

December 1990.
The study group includes 182 burn patients,
24 of which had both diagnosis of burns and epi-

lepsy.

ANALYSIS OF STUDY GROUP

All the patients included in the study were
tabulated according to the age, sex, body area in-
jured, etiologic factor of burn, degree of burn,
evaluation for plastic surgery, neurology and so-
cial work.

The following tests were made to the 24 pa-
tients with burn and epilepsy:

- Anti-convulsant serum blood level.

- Immunity absorbent Assay-Elisa’s Test in
blood and Cerebro Spinal Fluid Test.

- Cerebral CAT-SCAN.

RESULTS

From the study group of 182 burn patients,
the following aspects were analyzed:

Twenty four (13%) out of study group of 182,
had diagnosis of burn and epilepsy. (See Fig. 1).

The distribution between sex in the study
group was similar 94 (51.6%) were female and 88
(48.3%) were male. Most of the burn patients
with epilepsy were female 18 (75%) and 6 (25%)
male. (See Fig. 2).

52 % Women
Fig. 2. Results of study. Classification - sex.

The mean age was 23.8 years. 50% in the
group of (16-25) yrs. (See Fig. 3).

87%

Fig. 1. Results of study. Classification - burns and epilepsy.

50 % Betwen 16 and 25 yrs. old
Fig. 3. Results of study. Classification - age

In relation of the burn, the Body Surface Area
in all the burn patients with epilepsy was under
20% BSA. 15 (62.5%) patients, and affected prin-
cipal the chest 9 (37.5%) and upper extremity 8
(33.3%) in this group. (See Fig. 4).

LOWER
EXT.

CHEST UPPER
& EXT.
TORSO

33 % upper extremities and chest
Fig. 4. Results of study. Classification - body area injured.
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The second and third degree of burn were the
most frequent in both groups. (See Fig. 5).

PARTIAL TOTAL

Fig. 5. Results of study. Classification - degree of burn.

In 18 (75%) patients with burn and epilepsy
the principal etiology agent of the burn was boil-
ing liquid that fell accidentally over the skin dur-
ing the seizure while they were cooking the food.
6 (25%) were flame burns. (See Fig. 6).

BOILING
LIQUID

FIRE

75 % cause of burn - boiling liquid
Fig. 6. Results of study. Classification - etiologie factor.

According to the scars sequelae due to burns
41.6% of the burn patients with epilepsy had
slight scars, 28.4% moderate scars and 25% scars.
(See Fig. 7).

Most of the burn patients with epilepsy are
over protected by the family before the burn.
They don’t know anything about the problems,
and the risk of their disease. The 90% of the pa-
tients and their relatives are uneducated.

The evaluation made by the neurology re-
ported the analysis of seizure. 62% were toniclo-
nic, 25% partial complex and 13% absences. (See
Fig. 8).

PARTIAL
COMPLEX

ABSENCES
13%

TONICLONIC
62%

. i
p ,
i

B e

ar
[

N

SLIGHT

SEVERE MODERATE

Fig. 7. Results of study. Scars due to burns.

Fig. 8. Results of study. Classification - burns and epilepsy.
Analysis of seizure.

The 92% of them had below anticonvulsivant
drug level in blood and only 8% had therapeutic
level. (See Fig. 9).

The cat scan revealed microcalcifications com-
patible with neurocisticercosis in 66% of patients
with corroborated with Serum Elisa Test. 17%

AT
THERAPEUTIC
8%

BELOW
THERAPEUTIC
92%

Fig. 9. Results of study. Classification - burns and epilepsy.
Anticonvulsivant level in blood.

NORMAL BRAIN

DEGENERATIVE
17%

CEREBELLUM

MICROCALCIFICATION
86%

Fig. 10. Results of study. Classification - burns and epilepsy.
Cat scan.
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Figs. 11a-c: A 4 year old boy after 6 month of burn accident during a seizure of epilepsy. The CAT-SCAN revealed a neurocy-
scicerco in the frontal lobe of brain. The E. E. G. confirmed the diagnosis of epilepsy.
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Figs. 12a-c: A 25 year old female after 8 month of burn accident during a seizure of epilepsy. The CAT-SCAN revealed microcalci-
fications compatibles with neurocysticercosis on both sides of brain hemisphere. The E. E. G. confirmed the diagnosis of epilepsy.
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Figs. 13a-c: A 34 year old female after 10 month of burn accident during a seizure of epilepsy. The CAT-SCAN revealed microcal-
cifications compatibles with neurocysticercosis on parietal lobe brain. The E. E. G. confirmed the diagnosis of the epilepsy.

signs of degenerative cerebellum and 17% normal
brain. (See Fig. 10).

DISCUSSION

Problems of burn related to epilepsy are of
great interest and actuality, not only from the
medical point of view, but from the social, and
epidemiological aspects. Even though a high fre-
quency of both entities is found associated in our
community as well as in other countries few pa-
pers have been published in the past decades (20,
24).

From the study group of 182 burn patients we
found incidents of burn and epilepsy in 24 pa-
tients (13.1 %). This can be compared with the
following researches: Barns in New Guinea re-
ported on a group of 21 burn patients, incidents of
23.85% (20); Subianto in Indonesia reported on
a group of 157 burn patients, incidents of 57.9%
(23); Bhatnagar in 1977 reported on a group of
554 burn patients, incidents of 2.6% (24); Tem-
pest 10% (24); Richards 8.6% (24); and Chari in
India reported an incidence of 3.9% in patients of
burns and epilepsy (24). The significant variabil-
ity of incidences in all these studies might be ex-
plained by the different etiologies of the epilepsy
in distinct regions of the world. We need to take
into consideration that epilepsy by itself is to be
determined as a high risk disease of burn.

We found greater number of patients with
burns and epilepsy among females. This has also
been reported by other authors as Barns, De Cas-
tro, Bhatnagar (20, 22, 24), and can be explained
by the fact that a woman with epilepsy is more
vulnerable to receive a burn while cooking.

Subianto is the only author that has reported
a majority of male burn victims, and he attributes
this to high intake of pork meat with cisticercosis
in Indonesia.

All the authors agree that the age group rate
most frequent is the youngest, since they are
more exposed to accidents during the seizure in
their productive years.

The patients with epilepsy usually suffer from
severe burns on their extremities, because they
are unable to withdraw from the causing agent
during the seizure. This has been confirmed by
other researches (20, 21, 23, 24); some of these
authors also emphasise the infection as a compli-
cation in this group of patients (20, 21).

The accidental finding in our study group of
neurocysticercosis is 66.6 % in patients with
burns and epilepsy is significant. It allowed us to
emphasise importance of education in the danger
of careless and unhygienic habits during the food
processing, in order to prevent this disease.

Epidemiological studies in Colombia - made
by Botero in 1985 in the town of El Hato, Santan-
der and by Padilla in 1986 in the town of San
Vicente, Antioquia (14, 15, 17) - gave us valuable
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data to conclude that the prevalence of cisticer-
cosis for this specific community is 2.7/1000 popu-
lation.

The fact that 90% of the patients with burn
and epilepsy in our study group are illiterate of
the elementary concepts of epilepsy and preven-
tion of burns, allow us to emphasise the necessity
to educate the community in the proper prepara-
tion of food to prevent diseases and looking for
a better quality of life for all of them.

CONCLUSIONS

A person with epilepsy is most vulnerable to
receive a severe burn. The epilepsy is a great
risk.

The future is prevention and prevention is the
education of potential victims.

The quality of life in the future depends on
the development of preventive program for poten-
tial victims more than on the development of new
treatments.
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FLUID RESUSCITATION IN THERMALLY INJURED PEDIATRIC
PATIENTS

Z. Marinov, K. Kvalténi, J. Koller

Burn Center, General Hospital Ruzinov, Bratislava, Slovakia

SUMMARY

More than two-thirds of critical burns in special burn units are children. The burned child continues to represent
a special challenge, since resuscitation therapy must be more precise than that for an adult with a similar burn.
Children have a limited physiologic reserve and the pediatric fluid replacement therapy is based on the principle of
separate calculation of physiological and pathological losses.

We have reviewed the most widely accepted pediatric isotonic fluid protocols. All these protocols calculate for re-
placement of pathological losses with a need of 2 ml/kg/ % BSAB (body surfance area burn) or 4 ml /kg/ % BSAB.
We have choosed the formulas of two Shriner’s Burns Institutes - the Cincinnati and the Galveston Unit as repre-
sentatives, and calculated the fluid therapy for model burn children weights of 10 kg, 20 kg, 30 kg with 20, 40, 60,
80 % BSAB. The results of calculations where compared with physiologic parameters of children.

In conclusions we could show, that the 4 ml/kg/ % BSAB formulas do replace all theoretically predicted pathofysi-
ologic losses due to burns. However the 2 mi/kg/ % BSAB formulas are more practical as a guideline for resusci-
tation of pediatric patients because of greater therapeutical range and better clinical response of children
threatened by burn shock. It is important to remember that all formulas are only guides to fluid therapy, they
should be modified according to individual needs and clinical status of the patient. Only successful restoring and
maintaining perfusion pressures leads to optimal oxygenation of injured and noninjured tissues, which promotes
spontaneous healing, prevents wound conversion, minimise bacterial colonisation, and prepares the injured areas
for early grafting.

ZUSAMMENFASSUNG

Die Fliissigkeitsresuszitation der termalen Verletzung bei den Kindern

Z. Marinov, K. Kvalténi, J. Koller

Zu den mehr als 2/3 der kritischen Verbennungen, die in den spezialisierten Verbrennungszentren behandelt wur-
den, gehéren die Kinder. Das verbrennte Kind stellt ein schwieriges Problem dar, denn die Resuszitationstherapie
muB progressiver sein als bei dem gleich verbrennten Erwachsenen. Die physiologischen Reserven sind bei den
Kindern limitiert und ihr Flussigkeitsersatz basiert auf der Separatrechnung (Kalkulation) der physiologischen und
pathologischen Verluste. Wir revidieren moglichst viele akzeptable pediatrisch - isotonische Flussigkeitsprotokolle.
Alle diese Protokolle rechnen beim Ersatz der pathologischen Verluste mit Bedarf 2 Mi/Kg % BSAB (body surface
area burn - AusmalB der Korperverbrennung) oder 4 MI/Kg % BSAB. Van ihnen wéhlten wir die Formel von Schrin-
ers’s Verbrennungsinstitut Cincinnati and Galveston Unit aus, die wir fur reprasentativ halten und die rechnende
Flussigkeitstherapie fur das Modell des verbrennten Kindes mit Gewicht von 10 Kg, 20 Kg, 30 Kg mit 20, 40, 60,
80 % BSAB. Die Ergebnisse der Kalkulation wurden mit den physiologischen Parametrn des Kindes verglichen.
Wir wollen beweisen, daB 4 MI/Kg % BSAB Formel alle theoretisch varausgesetzten Verluste, die durch die Ver-
brennung verursacht wurden, ersetzt. Immerhin 2 Mi/Kg % BSAB Formel ist mehr praktisch und bildet die
Richtschnur (Direktiva) fur die Resuszitation der Kinderpatienten und fur den groBeren therapeutischen Eingriff. Di-
ese Formel stellt eine bessere klinische Antwort dar, dort, wo der Verbrennungsschock behandelt wird. Es ist
wichtig, nicht zu vergessen, daB alle diese Formeln nur die Richtschnur der Flussigkeitstherapie bilden, und da
sie nach den individuellen Bedurfnissen und dem klinischen Zustand des Patienten modifiziert werden mussen.
Nur eine erfolgreiche Erneuerung und Festhaltung des Perfusionsdruckes flihrt zu der optimalen Oxygation der ge-
sunden und verletzten Gewebe, was die spontane Heilung unterstiitzt, der fruheren Konversion vorbeugt, die bak-
terielle Kolonisation minimalisiert und den beschéadigten Bereich fiir die rechtzeitige Spaltung vorbereitet.

Key words: severe burn, children, body surface area burn, fluid resuscitation, guidelines

The burned child continues to represent tors during the time of resuscitation. The abso-
a special challenge, since resuscitation therapy lute indication for fluid resuscitation of burn in-
must be more precise than that for an adult with  jured is accepted world-wide and fluid protocols
a similar burn. Children have limited physiologic are included in modern therapy of burns. The
reserves and we have to calculate with these fac- most widely accepted pediatric fluid protocols in
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current use are reasonable to estimate the nor-
mal hourly maintenance fluid requirement and
then add to this the fluid volume of the Parkland
or Brooke formula. The various formulas for de-
termining fluid replacement are estimated and
often need modification, depending on clinical
and laboratory findings.

The most obvious differences between adults
and children are in size and body proportion.
Shorter lengths, tighter angles, and smaller di-
ameters of various anatomic structures and
spaces make certain manipulations more difficult.
These differences also require the provision of
special equipment and supplies which reflect the
configurations of pediatric anatomy. There are
also physiological differences between children
and adults which must be considered when treat-
ing the pediatric patient.

The metabolic rate of a growing child is sig-
nificantly higher than in an adult. The infant’s
daily turnover of water is equal to almost 25% of
total body water, compared with 6% in the adult
(1). Glycogen stores in pediatric patients are lim-
ited. Available stores to support prolonged starva-
tion are critically absent in children. Due to these
facts children spend more energy to keep their
body temperature.

In childhood there is no linear relationship
between weight and surface area. Infants have
a larger cranial surface area with smaller area of
the extremities. Due to their smaller body sizes,
fluid losses are proportionally greater in children
. Merrell at al. in his paper from 1986 has demon-
strated that burned children require in average
5,8 ml/kg/ % burn during the 1st 24 h postburn
(5), see tab. 1. 20% body surface area burn
(BSAB) in a 10 kg child causes an evaporative
water loss of 475 ml or 60% of the circulating
volume, while the same size burn in a 70 kg adult
causes a loss of 1100 ml or only 25% of the blood
volume (3).

Table 1. Requirements after burns in children and adults

Children Adults

Fluid 5,8 4,2
requirements
(ml/kg % BSA burned)

Sodium 2 0,7
requirements
(mmolkg % BSA burned)

Parameter

BSA: Body Surface Area

Cardiovascular system of children is hyperki-
netic, it works with low pressure and has abso-
lutely low volume. Lower vascular pressure is
needed to circulate the blood due to the smaller
body size. Systolic blood pressures of less than
100 mmHg are common in children younger than
5 years of age. Due to the small circulating vol-
ume, delays in resuscitation for periods longer
than 30 minutes can result in profound shock (6).

Young children with immature kidneys have
less tubular concentrating ability than adults,
and urine production may continue also in case of
hypovolemia. Fluid administration should be
titrated to achieve a wurine output of 0,5 - 2
ml/kg/h for children compared to adults where 0.5
- 1.0 mlVkg/h is satisfactory.

In infants we are following different range of
parameters of vital signs than in adults. Heart
rate and blood pressure do not necessary indicate
the status of fluid volume in the burn patient.
Tachycardia is not important symptom of shock
in children. Children have a remarkable cardio-
pulmonary reserve and often they do not exhibit
clinical symptoms of hypovolemia until they loose
more than 25% of the circulating volume (6).
However, low central venous pressure with evi-
dence of adequate perfusion is quite common. The
routine clinical signs of hypovolemia for the adult
burn victim, such as tachycardia, low blood pres-
sure, and decreased urine output are manifested
later in pediatric patients. Mental clarity, pulse
pressure, arterial blood gases, colour of distal ex-
tremity, capillary return, and body temperature
reflect volume status.

Physiological needs of children and clinical
experiences lead us to use the specific pediatric
fluid formulas. We have reviewed the most widely
accepted pediatric isotonic fluid protocols exclud-
ing hypertonic formulas. Isotonic protocols calcu-
late the replacement of pathological losses with 2
ml/kg/ % BSAB (body surface area burn)
(Galveston - H. F. Carvajal, Praha - 1. Novak) or 4
mlkg/ % BSAB (Salt Lake City - S. W. Merrel,
New York - J. L. Finkelstein, Cincinnati, Houston
- T. A. Graves). Many authors do not recommend
routine administration of hypertonic fluid regi-
mens in children. The overall morbidity, mortal-
ity, and incidence of renal failure are the same as
after usage of standard isotonic burn resuscita-
tion fluid protocols, but there is a high risk of
hyperosmolarity.

MATERIALS AND METHODS

Because pediatric formulas calculate with two
variances, it is inadequate to use only one pa-
rameter for comparison. We decided to evaluate
total fluid load, which is more demonstrative. We
have chosen the formulas from two Shriner’s
Burns Institutes - the Cincinnati (6) and the
Galveston (2) Unit for model calculation of the
fluid therapy for hypothetical burn children
weights of 10 kg, 20 kg, 30 kg with 20%, 40%,
60%, 80% BSAB. We compared the results of cal-

culations to each other.

RESULTS

Both formulas respect the same principles of
resuscitation of burn child in initiation, in calcu-
lation and in use of isotonic fluids. Children re-
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Table 2. Formulas for resuscitation of children

Unit Burn-related losses

Maintenance fluid

Fluid types

Cincinnati 4mlxkgx %

BSA burn

1500 ml/m?
BSA

1st 8 hours:

LR + 50 mg NaHCO3
2nd 8 hours: LR

3rd 8 hours:

LR + 12,5 g albumin

5000 mI/m®
BSA burn

Galveston

Dextrose solution in
LR + 12,5 g Albumin

BSA: Body Surface Area, LR: Lactated Ringer

quire intravenous resuscitation for relatively
small burns of 10 - 20 % BSAB. Both protocols
are calculating separately burn related losses and
maintenance fluids, with half of the volume ad-
ministered during the first 8 hours. Differences of
these formulas are in volume of fluid and in com-
ponents of the fluids during resuscitation period,
see on the tab. 2 and tab. 3.

Table 3. Fluid replacement following burn shock
resuscitation

Maintenance fluid
1500 m¥m?* BSA
1500 ml/m® BSA

Burn-related losses
(85 + % burn) x 24/m” BSA
3750 ml/m® BSA burn

Unit

Cincinnati

Galveston

BSA: Body Surface Area

On the figure 1 there is the total volume of
fluid administered with respect to the weight.
The Galveston formula is based on the total BSA
and BSAB in square meters and Cincinnati on
the total BSA in square meters and % of BSAB.
The Galveston protocol achieves relatively the
same volume in group with lower % BSAB as the
protocol Cincinnati. The Galveston formula sup-
plies maintenance daily needs with higher fluid
volume than Cincinnati does. The increase of %
BSAB leads to higher differentiation, because
Cincinnati formula covers the burn loss with
higher fluid volume. On the figure 2 there are

fluig 12
[11 Galveston
10

Cincinnati

BSA burn

=20%
m40% L .
= 60% 30
m30% weight [ kg ]

Fig. 1. Total volume of fluid given in 1st 24 hours.

differences in volume of fluids in 24 hours be-
tween both formulas.

% BSA burn

@20
m40
& 60
w80

6000

5000 4

4000 4

3000 .
2000 -
1000 -

fluid
mlj o

weight [kg]

Fig. 2. Differences between Cincinnati and Galveston in vol-
ume of fluids in 24 hours.

Both protocols use as well different compo-
nents of the fluids during resuscitation period.
The differences in the administration of Sodium
are shown on the figure 3. The gap is so evident
because in the Cincinnati formula authors have
utilised the regimen of modified hypertonic saline
fluid containing 180 mmol Na/l for the first 8
hours. On the figure 4 there are differences in
volume of Albumin in 1 st 24 hours. Galveston
supplies losses of Albumin with higher volume. In
administration of Albumin Galveston uses human
albumin in solution from the beginning however
Cincinnati uses it from 16-th hour after the burn
injury.

-

&

~SEEBE8888E

Fig. 3. Differences between Cincinnati and Galveston in
amount of Sodium.
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Fig. 4. Differences between Galveston and Cincinnati in
amount of Albumin.

DISCUSSION

Lots of datas from literature demonstrate suc-
cessful fluid resuscitation with usage of both of
the protocols, but do not help us by selection of
the best formula for our patient. The decision for
resuscitation formula depends so on physiologic
and patholphysiologic response of burn victims as
on many other factors.

The history of the burn is one of the most
important factor in the choice of resuscitation for-
mula. 80% of burns in infants are scalds (4),
which very often do not induce extensive and
deeply burns. There are lower needs to replace
the volume of fluid and the Galveston formula is
fully reasonable in these cases. The BSAB does
not respond to the real extent of injured tissue in
following cases: delay in beginning of resuscita-
tion, inhalation injuries and high-tension electri-
cal burns. In all these cases calculations accord-
ing to any formula are insufficient, because more
fluids are necessary to administer.

Errors of the first aid significantly modify the
protocol of resuscitation. The most usual mis-
takes are: wrong definition of BSAB and depth of
burn, composition of solutions (hypotonic fluids),
oral intake of large volumes of fluids and inade-
quate administration of diuretics. During profes-
sional care of acutely burned infants it is impor-
tant to be aware of stereotypes, which the medi-
cal staff has acquired in adult patients. We work
with children patients with significantly smaller
volumes of fluid. When large boluses of fluids are
given, based on wrong estimations, possible com-
plications may occur. In such situations it is bet-
ter to continue with lower fluid volumes enriched
with colloids or with slightly hypertonic fluids.
The Galveston formula is in these cases more re-
liable.

The ultimate goals of all the formulas are ex-
pressed not only by adequate diuresis and cardio-
vascular stabilization, but also by minimalization
of local and general oedemas. Children are prede-
termined to oedema thanks to their physiologic
parameters and therefore volume overload must
be avoided. In comparison with adults children

have smaller compartments of the body organs.
The absolute smaller cranium predetermines the
oedema of CNS. Pulmonary oedema is more fre-
quently caused by hydrostatic pressure. If oe-
dema is identified during the early postburn pe-
riod without the presence of an inhalation injury,
it is a sign of ovehydration. A 1 mm increases in
tissue thickness of a 4 mm diameter pediatric tra-
chea results in a 16-fold increase in resistance
with a 756% decrease in cross-sectional area, while
the same oedema in an adult airway would in-
crease the airway resistance threefold and reduce
airway area by only 44% (6).

Intake of high volume of fluid is dangerous as
well for overloading of cardiovascular system.
The immature heart is more sensitive to volume
and pressure overload. Cardiac output is almost
completely dependent upon the heart rate. Fluid
boluses should be administered in amounts ap-
propriate for the size of the child and should rep-
resent no more than 25% of the total circulating
volume. When normal blood volume in children is
approximately 80 ml/kg of the body weight, then
the speed of administration in the first 8 hours is
on the border of infant limits with the Galveston
formula from 60% BSAB and with Cincinnati
from 80% BSAB. On the figure 5 there is com-
parison of fluid administration rate per kg of
weight in the 1 st 8 hours period of resuscitation.

volume
of fluids
[ ml/kg/h]

BSAbum

Fig. 5. Fluid administration rate in the 1st 8 hours of resusci-
tation in 10 kg child.

The totally administered fluid volume at the
end of resuscitation may differ with calculated
volumes quite often. It is important to remember
that all formulas are only guides to fluid therapy,
they should be modified according to individual
needs and clinical status of the patient.

CONCLUSION

Merrell and all have demonstrated that the
requirements of fluid in burned children during
shock period are at the level of 5.8 ml/kg/% BSAB
which is approached by the Cincinnati formula.
However we recommended the Galveston formula

Acta chirurgiae plasticae




for resuscitation of infants with weights from 10
to 30 kg. This formula is according to our experi-
ence, more reliable as a guideline for resuscita-
tion of pediatric patients in specialised burns care
units. The Galveston formula has greater
therapeutical range and better clinical response
in children treated during burn shock, when the
clinical status is thoroughly monitored. This for-
mula respects physiologic parameters of children
in volumes of fluid and in metabolic needs with
administration of sugar and albumin. This for-
mula has also a better reserve of fluid volume if
administration of bolus is needed.
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REHABILITACNI, PSYCHIATRICKE, FUNKCNI A ESTETICKE PROBLEMY U PACIENTU LECENYCH PRO
POPALENINOVE TRAUMA: PREDBEZNA STUDIE

C.-E. Jonsson, K. Schdldt, J. Linder, V. Bjérghagen, J. Ekholm

Pacienti lééeni pro popaleninové trauma po
¢tyti nebo vice dni béhem roku 1994 byli nésledné&
vySetfovdni po dobu jednoho roku po pfijeti do
nemocnice: plastickym chirurgem, rehabilitaénim
specialistou a psychiatrem. Z 39 takto lééenych
pacienta 2 zemfeli, 11 se k vySetfeni nedostavilo
a 6 nemélo zZadné pretrvavajici potiZze. Estetické
a funkéni problémy byly p¥itomny u 16 pacienti,
z ¢éehoz u 11 pacientd rekonstrukéni chirurgie
v jednom nebo dvou operativnich zdkrocich
zlepSila stav  pacienta. Z 18 pacientd
doporudenych  specialistou v  rehabilitaéni
mediciné bylo 14 vySetfeno. 9 z téchto pacientt
mélo funkéni poSkozeni, pretrvavaji sniZeny
rozsah pohyblivosti horni konéetiny, omezeni
svalové sily, zménénou senzibilitu (citlivost)
a svédéni. Jeden pacient trpél bolesti. T¥i pacienti
méli pracovni omezeni (hendikep). Pracovni
neschopnost se vyskytovala u dvou pacienti

a dalsi dva vyzadovali odborné porady v disledku
popéleni. V podskuping 11 pacienti &ty
spliovali kritéria pro jeden nebo vice p¥iznaku
zpusobujicich poruchu osobnosti a dva z téchto
pacientd trpéli vyraznou depresi. Kvalita Zivota
hodnocena pomoci SF-36 byla niz$i neZz u nor-
malni populace. Nékteti z téchto pacienti méli
psychiatrické onemocnéni a poruchu osobnosti.
Ackoliv rehabilitace byla zahdjena zahy, v akutni
fazi 1é¢by, bylo v nékolika p¥ipadech tfeba uzit re-
habilitaéni pomicky podporujici funkeci. Je
doporudovan individudlni program, zaloZeny na
jednotlivych vlastnostech pacienta a jeho potye-
bach. Ziskané vysledky podporuji koncepci mul-
tidisciplindrniho p¥istupu k popalenému pacien-
tovi a dokazuji, Ze podskupina popalenych
pacientd ma funkéni poskozeni a/nebo fyzickou
schopnost, ktera miZe byt zlepSena rekonstruk-
tivni chirurgii a rehabilitaci.

ODUVODNENI CASNE TRANGENCIALNI EXCIZE A TRANSPLANTACE U POPALENYCH PACIENTU

E. Kisslaogglu, F. Yuksel, C. Ucar, E. Karacaogglu

Véeasna excize a transplantace popalenych ran
v prvnich deviti dnech zustava kliGovym momen-
tem pro pieziti pacientit s rozsdhlym popaleni-
novym urazem. V poslednim sedmiletém obdobi
bylo v naem popaleninovém zafizeni, jediném
popéaleninovém centru v Istanbulu, lééeno 54
rozsahlych popéleninovych traumat. Casna excize
a transplantace byly pouZity u 32 pacientd p¥i-

jatych v prvnim tydnu. Ostatni pacienti byli p¥i-

jati pozd&ji a oSetfeni bylo konzervativni.
Vysledky jejich sledovani byly srovnany z hle-
diska umrtnosti a procenta morbidity. Pro
zlepSeni prognézy ma vyznam ¢asna excize
a transplantace, coz zaroven zkracuje délku hos-
pitalizace a sniZuje ndklady na popédleninovou
1é¢bu.

VYUZITi HEPARINU V PECI O POPALENE A JEHO VLIV NA ZLEPSENI LECBY A ZVYSENIi KVALITY ZIVOTA

M. J. Saliba, Jr.

Popaleninova péce byla vétdinou chirurgicks,
obti’na a nakladna. Uziti adekvatni davky
heparinu podané jak parenterdlng, tak i lokalng
vede ke zlepSeni 1é¢by popilenin a tim i ke
zvySeni kvality Zivota (1 - 20). Popéileninova
bolest ustoupila. Pacient nebyl toxicky. Edém
tkani, ndhrada tekutin i doba hojeni byly reduk-
ovany. Plicni a stfevni patologie nebyly shledany.
Nova kiize byla hladk4, bez kontraktur. Bylo pa-
trno vice efektd nez pouze antikoagulaéni.
Protizanétlivy efekt, zietelny p¥i kyselém phs,

nikoliv pfi alkalickém phs, omezil popéleninovou
bolest a zandtlivé projevy. Neoangiogenicky
uéinek revaskularizoval ischemické tkané. Bylo
ziejmé reepitelizaéni plsobeni. Nepopéleninové
studie a neddvné studie popéleninové potvrzuji,
Ze heparin m4 tyto vyznacéné vlastnosti a efekty.
Chirurgické vykony byly zredukovany. Popaleni-
nova péde se stiva jednodu3si a snazsi. Byla
uéinéna opatfeni branici krviaceni. Bézné
pouzivani heparinu je limitovano, ale Sirsi uziti je
opravnéné.
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PREVENCE A TERAPIE JIZEV PO POPALENI

J. Blaha, I. Pondélicek

Na vysledny kosmeticky a funkéni stav jizev
po hlubokych popélenindach ma rozhodujici vliv
nékolik faktorua:

1) Psychicka reakce a celkova psychicka reak-
tibilita na popdleninové trauma.

2) Hloubka a lokalizace popalenin.

3) Casnost chirurgického vyfegeni hlubokych
popalenin.

4) Rozsah a zavaznost infekénich komplikaci,
hlavné mistnich.

5) VEasna aplikace rehabilitaénich elastickych
a rigidnich pomtcek uzivanych ke kompresi jizev
po popéleninach.

6) Vrozené dispozice popaleného pacienta
k tvorbé hypertrofickych nebo optimalnich jizev.

POPALENINY A EPILEPSIE

M. Berrocal

Toto je zprava o prvni analytické studii
popisujici skupinu 183 popdlenych pacient,
lécenych na popaleninové jednotce Univerzitni
nemocnice v Cartagené v Columbii v prabéhu ob-
dobi od ledna 1985 do prosince 1990.

Jsou uvedeny zkusenosti s vybranou skupinou
24 pacientd, u nichz bylo diagnostikovdno

popéleni s p¥idruZenou epilepsii. Je analyzovana

a popisovana zdvaznost jizevnatych nasledky,
neurologické poruchy, komplikace v dtsledku
popaleni a jejich zpétné pusobeni na pacienta,
jeho rodinu a spole¢nost. Je velmi dualezité sdélit,
e u 66,6 % pripadd této skupiny popalenych
pacientl s epilepsii byla nalezena neurocysticer-
cosis, coz je pravdépodobné u této skupiny
popalenych vyznaény rizikovy faktor.

RESUSCITACE TEKUTINAMI U POPALENYCH DETSKYCH PACIENTU

Z. Marinov, K. Kvaltény, J. Koller

Vice nez 1/3 kriticky popéalenych lécenych ve
specializovanych popéleninovych jednotkach tvofi
détsti pacienti. Popalené dité predstavuje sloZity
klinicky problém, protoZe resuscitaéni lé¢ba musi
byt progresivnéjsi oproti 16ébé stejné popéleného
dospélého pacienta. Déti maji limitované fyzio-
logické rezervy a jejich tekutinova ndhrada je
zaloZena na principu oddéleného vypodétu fyzio-
logickych a patologickych ztrat. Posoudili jsme
obecné prijaté pediatrické izotonické tekutinové
protokoly. V&echny tyto protokoly kalkuluji p#i
nahradé patologickych ztrat s potfebou 2 ml/kg
hmotnosti/ % BSAB (body surface area burn -
rozsah popaleni téla) nebo 4 ml/kg hmotnosti/ %
BSAB. Z nich jsme zvolili jako reprezentativni
formuli pracovi§t Schrinerova popaleninového in-
stitutu v Cincinnati a Galvastonu a kalkulovali
jsme tekutinovou lé¢bu pro modelové popédlené

déti s hmotnosti 10 kg, 20 kg, 30 kg a s 20%, 40%,
60%, 80% BSAB. Vysledné vypolty byly
porovnany s pediatrickymi fyziologickymi para-
metry.

V zav8rech chceme poukazat na to, ze formule
s hrazenim 4 ml/kg hmotnosti/ % BSAB hradi
viechny teoreticky predpokladané patofyz-
iologické ztraty zptisobené popéleninou. Nicméné
formule s hrazenim 2 ml/kg hmotnosti/% BSAB

nového Soku u dé&tskych pacientd pro veétsi
terapeuticky rozsah a dobrou klinickou odpovéd.
Pouze 1ispésna obnova a udrZeni perfizniho tlaku
vede k optimédlni oxygenaci poranénych i nepo-
ranénych tkdni, coZ podporuje spontdnni hojeni,
predchazi rané konverzi, minimalizuje bak-
terialni kolonizaci a pfipravuje poskozenou oblast
pro véasné kryti.
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Professor MUDr. Vojtéch Kubacek, DrSc. - 80 years old

One of the most prominent re-
presentatives of plastic surgery -
Professor Vojtéch Kubacek, cele-
brated his 80th birthday in Janu-
ary 1997.

He was born on January 20,
1917 in Nové Hveézdlice, a small
village near Vyskov. After his fam-
ily had moved to Brno he started
to attend secondary school in
Poti¢i, Old Brno. Shortly before
the Second World War he began
his medical studies in Brno, how-
ever they were interrupted by the

Another problem Professor
Kubéaéek was engaged in was sur-
gery of clefts, where he introduced
the closure of the oronasal commu-
nication with a vomeral flap. How-
ever, his greatest attention was
devoted to the surgery of the hand.
This was the subject of his doc-
toral thesis ,Reconstrucion of the
thumb by transporting of other fin-
gers®, and the monograph ,Sur-
gery of the Hand“ was prepared
under his supervision at the Brno
Clinic of Plastic Surgery. He was a

German occupation. Because of his
anti-fascist position he was arrested in 1941 by
the secret police and imprisoned for 25 months.
After the end of the war he resumed his studies
and graduated in 1947. He immediately started
working as a junior researcher at the First Surgi-
cal Clinic of Professor Podlaha where he worked
for 18 months. He then spent four years in Hybes
surgical hospital where he was concerned mainly
with general surgery as well as traumatology. He
left in 1951 to join Professor Karfik at the Clinic
of Plastic Surgery and became one of his closest
collaborators. In 1961 he was nominated reader
and awarded the Brno Prize for his work on co-
rium grafts. From 1963-1983, after Prof. Karfik’s
retirement, he was head of the Clinic of Plastic
Surgery. In 1975 he became professor at the uni-
versity. From 1973-1983 he acted as chancellor of
the Brno J.E.Purkyné University.

Professor Kubacek’s interests were very wide
due to his extensive knowledge and longstanding
practice in general surgery and traumatology. He
published more than 80 original papers which
deal with many areas of plastic surgery and
which had major infuence on the development of
the discipline in our country. After his original
work on corium grafts he published a new method
on the reconstruction of the sphincter of the uri-
nary bladder by means of the musculus gracilis.
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prominent specialist in the sur-
gery of clefts and in particular in the surgery of
the hand and helped our plastic surgery to attain
a world standard. He was not only a good surgeon
but also excelent teacher who has trained many
plastic surgeons and thus the Brno Medical Fac-
ulty owes him much for its good reputation.

Consistent with the intentions of Professor
Burian and Professor Karfik, Professor Kubadek
enforced a broad concept of plastic surgery
throughout his life, not just organ-centered sur-
gery. In 1969 - 1973 he was on the committee of
the Czech Society of Surgeons and he imple-
mented his concept of plastic surgery by founding
the Czech Society of Plastic Surgeons and acted
as its first chairman in 1973 - 1986. He was also a
chairman of the federal committee of this society
in Czechoslovakia.

Dear Professor Kubacek, we wish to thank
you on behalf of your pupils and former co-work-
ers for your lifelong work and convey to you our
best wishes on the occasion of your birthday, we
wish you good health and happiness in future
years.

Jirt Vesely
Jan Vilka
Pavel Brychta
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Commentary

We have read with interest the article by
Saliba, as Heparin has been used in Prague Burn
Center during the last three decades for preven-
tion of thrombosis, in extensive burns and in elec-
trical injuries.

We must dispute Saliba’s assertion that
,Heparin increased the blood flow subjacent to
burn enhanced the speed and effectiveness of re-
pair mechanisms, shortened the healing time by
several days, delayed the onset of dry gangrene
two days, diminished tissue loss 12%, improved
renal function and doubled survival time...“ atc.

The advantages that we see with parenter-
ally-administered Heparin have been documented
in the records of patients in intensive cure, but

the ,multiple intiinflammatory, pain relieving,
neoangiogenic, tissue restoring and reepithelializ-
ing...“ have not been proven in clinical studies.

Saliba’s article is published as one of the pa-
pers presented at the Prague Conference in Sep-
tember 1996 without editorial correction.

Radana Konigovd, MD,CSc
Professor of Plastic Surgery
and Burn Medicine

Prague Burn Center
Srobdrova 50

100 34 Prague 10

Czech Republik
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Ultracaz

U¢inn4 latka: articainhydrochil@

Ucinna fatka: Articainhydrochlorid. Charakteristika: Lokalni anestetikum s rychlym nastupem tginku
a s vyraznym analgetickym pusobenim. Indikace: Infiltracni a svodna anestezie pro chirurgické
a diagnostické vykony, pooperaéni analgezii, analgezii v porodnictvi a pfi {écbé bolestivych syndro-
mu (2% roztok). subarachnoidealni anestezie (5% hyperbaricky roztok). Kontraindikace: Precitlive-
lost na pripravek, srdecni nedostatecnost, vyrazna vagotonie, AV blok. K okrskové anestezii perifer-
nich tkani je Ultracain 2% - Suprarenin nevhodny. NeZadouci ucinky: Vzacné se vyskytuijici toxicka
reakce s pfiznaky, jako jsou zmatenost. bezvédomi, kiece, bradykardie, tachykardie, hypotenze, po-
ruchy dychani az nahla zastava obéhu. Baleni: Ultracain 2% inj, 5 x 5 ml, Ultracain 2% - Suprarenin
inj. 5 x 5 ml, Ultracain 5% hyperbar inj, 10 x 2 mi. Vyrobce: Hoechst AG.

Podrobné informace jsou obsazeny v pribalovém letaku nebo jsou na vyzadani dostupné na adrese:
Hoechst Marion Roussel, Ricanska 3, 101 00 Praha 10-Vinohrady, tel.: 673 118 20, 30, fax: 673 126 53

Hoechst Marion Roussel




