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3. Results

Better results were obtained in the cases where full thickness
skin grafting was done after the release than in the cases
where split thickness skin grafting was done. In some cases,
partial graft losts occurred. In no patient, systemic or local
infections existed.

Most of the patients had simple burn contractures (n = 18).
The second common group was among the neglected burn
contracture cases (n = 15). Those left were the burn contrac-
tures with complex nature (n = 3), acute burn contractures
(n = 4), and a complicated burn contracture (n = 1).

4. Discussion

In the past 16 years, we gained experience with various
procedures in the treatment of patients with burn contrac-

tures. As much as the surgical procedures, we also described
an analysis of the burn contractures. In this respect, we do not
intend to emphasise only the best results obtained.We also do
not intend to discuss about treatment of the burn contrac-

tures. Much has been described in the literature concerning
these controversies. We do not present comparable numbers
and results as well. The aim of this report is to describe some
ideas and innovations in approaching the burn contractures
located on the hand.

Themain problemassociatedwith a burned part is a loss of
skin. Since some parts of the body have a thicker skin than the
others, a conservative approach can be selected for the
treatment of certain burn defects. However, once a burn
wound is not healed for 3 weeks, it is possible to have a
contracture on the part unless a skin replacement operation

with grafting is performed [1–3,5].
Skin grafting in a denuded area is something that has to be

done eventually. If you do it today, you may not need any
additional surgical procedure in the future. If you do not do it
today, you will certainly have to do it later with or without
additional surgical procedures. The additional procedures
depend on the time passed after injury and the age of the
victim. For example, a 60-year-old man with a palmar surface
third degree burn will need a skin grafting procedure today
and hewould needmerely a skin grafting even 20 years later if
left untreated in the first place. On the other hand, a 1-year-old

child with the same pathology, if not treated properly during
the early times of the injury, possibly will require many
procedures such as Z-plasties, flap surgery, tendon lengthen-
ing in addition to the skin grafting procedure that should have
been done in the first place. The explanation for that is that a
contracture tissue will not permit the affected part to grow.
Even miniplate arthrodesis might be required [4].

Factors that influence success or failure of the reconstruc-
tive surgery for burns involve a complete understanding of the
nature of the contracture. Burn might be the reason in the
beginning but it is not right to call the situation as a simple
burn contracture forever. When we name it as a burn

contracture, we tend to underestimate the problem by doing
some skin surgery only. Whereas the deep structures might
have already been involved.

It has been well stated that choice of surgery in children
must recognize that no matter how good the operation is, it
may have to be repeated when the adolescent growth spurt is
over because deformities may recur [9]. A burn contracture of
the thumb that happened in the same days in their lifetime
with the same degree burns in a 1-year-old baby, in a 5-year-
old child, in a 30-year-oldman are all different. Thatmeanswe
should remember that another important thing as much as

the age of the patient is the age of the contracture [6].

Fig. 1 – (a) An acute burn contracture with full thickness
skin lost is seen. (b) Priority should be given to close the
skin defect in an acute burn contracture.

Table 1 – Yenidunya classification for burn contractures
(1) Dynamic stage contractures
(a) Acute contractures
(b) Simple contractures

(2) Static stage contractures
(a) Neglected contractures
(b) Complex burn contractures
(c) Complicated burn contractures
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Historique

 Egyptiens: gomme, lait de chèvre, lait de femme 
enceinte, argile, excréments et poils d’animaux

 Hippocrate: Irrigation à l’eau froide, graisse, 
poudre végétale, tranches d’oignon,...

 Dupuytren: première classification détaillée (6 
stades)

 Diffenbach (1792-1847): greffes dermo-
épidermiques
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Epidémiologie

 3 brûlures / 1000 habitants (150000 
nouveaux cas/ an en France)

 Accidents domestiques: 65%

 Accidents de travail: 18%

 Feux: 5%

 AVP: 4%

 Agression: 2%
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Epidémiologie aux caraïbes

 2,3 / 100,000 habitants hospitalisés pour 
brûlures

 30% ont entre 0 et 4 ans

 Taille brûlure: 13,6% (0,5 - 80%)

 Liquide bouillant (48%), flammes (22%)

 3,3% de décès, 16 jours d’hospitalisation

Frans FA et al. The epidemiology of burns in a medical center in the caribbean. Burns 
2008;34:1142-1148
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Brûlures de la main
 Une étude sur deux ans de 568 brûlures

 89% avaient une brûlure d’un ou des deux 
membres supérieurs
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Les facteurs de gravité

 Surface brûlée: règle des 9

 Profondeur: 3 degrés

 Type de brûlure: 

 Terrain :

 Lésions associées :
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Surface 
brûlée
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Principes du traitement

 Toutes les brûlures touchant plus de 20% 
de la surface corporelle nécessitent une 
réanimation ++++
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Profondeur
 3 niveaux: superficielle / Derme profond / 
complète

Dépend de la température de l’agent, 
du mode de transmission de la 
chaleur, de la durée du contact
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Superficielle (superficial partial-thickness)

 Rougeur

 Douloureux 
(terminaisons nerveuses 
intactes)

 Humide et brillant

 Phlyctènes possibles

Cicatrisation spontanée en 10-15 jours
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Derme profond (deep partial thickness)

 Lésion typique des liquides 
bouillants

 Surface blanchâtre ou rose pâle

 Diminution de la sensibilité au 
toucher

 Absence de blanchiment/ 
recoloration à la pression

Cicatrisation en 4-6 semaines si il reste des annexes et en 
l’absence d’infection mais les séquelles sont obligatoires
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Complète (full-thickness)

 Surface sèche, dure, escarriforme

 Pâle ou carbonisée

 Vaisseaux thrombosés visibles

 Indolore au toucher

Cicatrisation seulement possible par épidermisation marginale
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Type de brûlure

 Brûlures thermiques 48% (main 40%)

 Brûlures électriques (main 70%)

 Brûlures chimiques

 Gelures
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Terrain et lésions associées
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La brûlure est une lésion dynamique

 Une lésion centrale, détruite

 Entourée d’une zone de stase qui peut cicatriser si les conditions 
sont réunies (pas d’hypovolémie, d’infection,...)

 Une zone externe d’hyperhémie, de vasodilation

 Les limites entre ces zones sont variables et peuvent varier selon 
les conditions locales, générales et le traitement
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Principes du traitement
 En urgence:

 Permettre la survie vasculaire: escarrotomie ?

 Eviter l’aggravation

 Dans les premiers jours:

 Lutter contre la rétraction: pansements, attelles, 
rééducation

 Prise en charge de la plaie

 Le traitement des séquelles:

 Chirurgie plastique/reconstructrice de la main brûlée
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Résultats du traitement

 Brûlures superficielles: 97% de bons 
résultats

 Brûlures profondes/partielles: 81% de 
bons résultats
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En urgence
 Refroidir (pas glacer ☞ 15° c, 20 mn)

 Surélever le membre

 Oedème = limitation de la mobilité = enraidissement

 Apprécier la vascularisation distale dans les 
brûlures circulaires

 Doppler / clinique (doigts raides, douloureux, tendus,..)

 Au moindre doute: escarrotomie (sans anesthésie ou 
locale). Un hémi-coté puis l’autre si nécessaire. Ne pas 
oublier les interosseux (fasciotomie). Dépasser la zone 
brûlée.
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21/02/09 23:33Figure 61-6 A,
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Figure 61-6 A, Schematic illustration of escharotomy incisions in the upper extremity. B, Escharotomy incisions at the
dorsum of the hand. C, Clinical situation after escharotomy of the dorsum of the hand. D, Escharotomy incisions in the

digits.
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Figure 61-6 A, Schematic illustration of escharotomy incisions in the upper extremity. B, Escharotomy incisions at the
dorsum of the hand. C, Clinical situation after escharotomy of the dorsum of the hand. D, Escharotomy incisions in the

digits.

  

L’escarrotomie 
multiplie par 4 la 
survie des doigts
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Attelles +++

 Indispensable dans les grandes brûlures

 Précocement (J1) + Kiné si possible

 Position intrinsèque plus (lutter contre 
extension MP = point de départ)

21/02/09 23:36Figure 61-7 Ideal splinting position for the hand.

Page 1 sur 1http://www.greenshandsurgery.com/content/figure.cfm?imageID=F061007

Figure 61-7 Ideal splinting position for the hand.
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Mobilisation précoce
 Lutter contre la tendance à 
l’enraidissement +++

 Orthèse + Kiné + participation du patient 
vigile
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La prise en charge de la plaie

 Nettoyage et débridement +++

 CAT phlyctènes ?

 On peut laisser les petites phlyctènes

 Exciser les grandes phlyctènes (liquide riche en 
facteurs pro-inflammatoires nocifs pour la brûlure)

 Le traitement dépend ensuite de la 
profondeur des lésions
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Lésions superficielles localisées

 Mettre une pommade grasse (Flamazine, 
Bepanthen,...)

 Pas de pansements

 Mobilisation immédiate
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Lésions superficielles étendues

 Pansements vaselinés 
(Flamazine)

 Mettre la main dans un 
gant chirurgical 
permettant la 
mobilisation

 Rééducation précoce et 
orthèses de 
positionnement

21/02/09 20:29Management of Burns to the Hand

Page 2 sur 8http://www.medscape.com/viewarticle/448393_print

others never break intact blisters. Some debride blisters only when on the hand, while others leave palmar blisters
alone and debride dorsal hand blisters. The claimed advantage of leaving blisters alone is that the intact blister
provides an autogenous burn dressing. The rationale for not debriding palmar blisters is that palmar skin is
specialized and difficult to replace with graft. The rationale for debriding all blisters is that blister fluid contains very

high levels of thromboxane B2 and prostaglandin E2.[3,4] Prospective studies demonstrating the advantage of one

method over another are lacking. The authors' practice is to debride all blisters, assuming that patient motion
would likely rupture the blisters and provide a possible portal of infection.

Daily Care

Cleansing

Burned hands should be cleansed twice daily with a mixture of water and chlorhexidine gluconate. Burns that are
clearly partial thickness may be managed with one-percent silver sulfadiazine cream. Indeterminate burns are
placed in alternating agents, which include mafenide acetate 11-percent cream during the day and 1-percent silver
sulfadiazine cream at night. Burns that are obviously full thickness or potentially infected are treated with twice-
daily mafenide acetate.

Dressings

A number of dressings are available for the treatment of clean partial-thickness burns. Porcine heterograft (pigskin)
is inexpensive, but becomes inelastic once applied, hindering hand and finger motion. Allograft (human cadaver
skin) provides an excellent temporary dressing but is too expensive for routine use. Biobrane® biosynthetic wound
dressing (Bertek Pharmaceuticals, Morgantown, West Virginia) is a bilayer semisynthetic dressing consisting of an
elastic nylon fabric bonded to a semi-permeable silastic membrane and coated with collagen polypeptides. Gloves
manufactured from this material are available in a variety of sizes and are ideal dressings for clean partial-
thickness burns of the hands (Figure 1). The gloves can be applied in the emergency department and then
monitored daily on an outpatient basis. Nonadherence of the dressing indicates the possibility of infection or that
the burn is full thickness. In the case of infection, the dressing should be removed, and topical antimicrobials
placed. The gloves are flexible, facilitating hand therapy, and are less painful than daily washing and application of
topical creams. The dressing material lifts off the burn wound, as epithelialization proceeds, and is trimmed with
scissors.

Figure 1. Pictured here are biosynthetic wound dressing gloves.

Positioning

A burned hand that is not properly positioned, splinted, or ranged will develop contractures. These represent major
disabilities that are not easily corrected by later reconstructive surgery (Figures 2A and B). The typical contracture
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Lésions profondes localisées

 Excision sous garrot

 Greffe en peau pleine

 Bourdonnet 8 jours 

 Main dans une orthèse

the donor site. A newer technique is described by Donelan and
Garcia [80].

15. Rehabilitation

The best treatment of burn scars is their prevention, an
appropriate timing and burn depth specific surgery, and well-
fitting pressure garments worn as soon as the skin grafts are
stable. Silicone sheets [81,82] havebeenuseful on thedorsumof
fingers and web spaces, placed under the pressure garment
glove. Pressure garments [83] (Fig. 2) areworn 24 h a day at least
for an initial period of approximately 6 months in burns with
prolonged healing time or burns that have required skin
grafting. Subsequent pressure garment use is individualized
depending on scar quality and response. The exactmechanism
by which pressure garments alter scar formation is not clear

[22]. They do, however, seem to improve the quality of scars in
both texture and color in the long-term [84]. Other scar
manipulation techniques, such as steroid injection [85,86],
can be used as indicated. Heat and ultrasound is used to assist
with jointmobilizationandscar contracture treatment, but also
laser is used to improve scar quality [87]. Physical and occu-
pational therapies progress from the acute phase to rehabili-
tation. Hand therapy continues until function returns to
normal or treatment is no longer providing improvement. A
maintenance hand therapy program is then continued.

16. Summary

Burns very often affect the hands. Small burns can cause
severe deformities accompanied by loss of function. Rapid
wound closure is of utmost importance because the risk of
infection, of hypertrophic scar formations and contractures
increases with a prolonged healing time. Important parts of
the treatment include early excision and early coverage
within the first days after injury. The success of the treatment
also depends heavily on infection control and the preserva-

tion of the active and passivemotion of the hand aswell as on
an early splinting and functional rehabilitation. The inter-
disciplinary teamwork of surgeons, physio- and occupational
therapists, psychologists, motivated health care personnel

and consequent treatment strategies can contribute to regai-
ning normal hand function.
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of burns by laser Doppler perfusion imaging. Burns
2001;27:561–8.

[14] Pape S, Skouras C, Byrne P. An audit of the use of laser
Doppler imaging (LDI) in the assessment of burns of
intermediate depth. Burns 2001;27:233–9.

[15] Watts A, Tyler M, Perry M, Robberts A, McGrouther D. Burn
depth and its histological measurement. Burns
2001;27:154–60.

[16] Kamolz L, Andel H, Haslik W, Donner A, Winter W, Meissl
G, et al. Indocyanine green video angiographies help to
identify burns requiring operation. Burns 2003;29:785–91.

[17] Jeng JC, Bridgeman A, Shivnan L, Thornton PM, Alam H,
Clarke TJ, et al. Laser Doppler imaging determines need for
excision and grafting in advance of clinical judgement: a
prospective blinded trial. Burns 2003;29(7):665–70.

[18] La Hei E, Holland A, Martin H. Laser Doppler imaging of
paediatric burns: burn wound outcome can be predicted

Fig. 2 – Custommade compression glove with an additional
compression topcoat for the web spaces (by courtesy of
ThuasneW).
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Lésions profondes partielles

 Surtout dos de la main

 Lutter contre la douleur et l’infection

 Pansements gras +/- ions argent (Flamazine)

 A changer 1 fois / jour (plus si suintement important)

 Il faut 2/3 jours pour juger de la profondeur
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Excision tangentielle précoce
 Nécessite beaucoup d’expérience mais 
préférée à la main

 Avant le 5ème jour (infection), sous garrot

 Au dermatome mince/ Aller jusqu’en 
zone saignante / tamponner avec des 
éponges à l’épinéphrine

 Greffe peau mince
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TTT conservateur
 Plus sur (manque d’expérience)

 Mettre la main dans un gant avec un agent 
antibactérien

 Rééducation immédiate
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TTT conservateur
 Cicatrisation >  3 semaines, cicatrices 
hypertrophiques inévitables

 Mettre des gants compressifs/feuilles de 
silicone dès que possible +++

of the evident lack of controlled studies of silicone gel
efficiency and the high incidence of symptomatic hyper-
trophic scars in our practice, we conducted a randomised,
double-blind, placebo-controlled trial to evaluate silicone gel

treatment of burn-induced hypertrophic scarring.

2. Materials and methods

From November 2005 to November 2006, 38 people with no
history of keloid formation and with a healed, fully epithe-
lialised, hypertrophic, homogenous burn scar of at least
5 cm ! 5 cm in area, were selected. The exclusion criteria
were wound infection, open wound or sensitivity to silicone
gel. The studywas approved by our university’s ethics council,

all participants having filled out informed consent forms.
The silicone gel (Cica-Care, Smith and Nephew, Hull, UK)

comprised semi-occlusive self-adhesive sheeting made from
medical-grade silicone reinforced with silicone membrane
backing. The placebo comprised self-adhesive propylene
glycol and hydroxyethyl cellulose sheeting. Both silicone
and placebo sheets were applied for 4 h/day with a 4-h daily
increment to 24 h/day. Overlay taping was used when needed.

A random number table was used for the coding and
randomisation of the gel and placebo samples. Silicone gels
were applied to one segment of a single burn scar, such as the

upper or lower part of the left forearm, and the other segment
was covered with placebo (Figs. 1 and 2). Treatment was
started 2–4 months after injury. Participants were followed up
at 1 and 4months after starting treatment. The gel and placebo
sheets were removed for each examination, and each
participant was sent to another plastic surgeon for the wound
to be evaluated blindly. A digital camera recorded the serial
changes in the wounds, taking front and profile views during
each follow-upvisit. An informationprotocol formwasused to
collect the participant’s data and wound characteristics
(pigmentation, vascularity, pliability, pain and itchiness)
according to a modified version of the Vancouver scar scale,

excluding height [5].

Previous reports recommended using the silicone sheet for
12–24 h daily, which requires washing the scar and reapplying
the silicone sheet. Side effects include pruritis, rash, macera-
tion and foul smells; if side effects develop, therapy is

immediately discontinued [6,7].
SPSS software version 14 was used for analysis of the

results. Significant differences in various scar parameters
between the two groups were detected by the Wilcoxon
signed ranks test. A p-value <0.05 was considered signifi-
cant.

3. Results

Four participants were lost to follow-up (two because of
distance and two because of failure respond). The median age

of the remaining 34 participants was 22 years (1.5–60 years); 16
were male and 18 were female. The burns were distributed as
follows: 4 on the hand, 8 on the upper arm, 2 on the forearm, 7
on the thigh, 1 on the lower leg, 9 on the face and 3 on the
trunk.

The results of treatment are shown in Table 1, scored
according to the modified Vancouver scale. There were no
significant differences in baseline characteristics. At the first
visit (1 month after starting therapy), all scar scores were
lower in the silicone gel area than in the control area, but
only the vascularity scale was significantly different between

the two. At the second follow-up (4 months after starting
therapy), all scores except pain were significantly lower in
the silicone gel group compared with the control group
(Fig. 3). No side effects of the silicone gel were noted in any
case.

4. Discussion

There are many factors which may contribute to scar
overgrowth, including ethnicity, other genetic influences,

Fig. 2 – Application of silicone sheet and placebo.

Fig. 1 – Burn scars randomly divided into two areas for
treatment or placebo.
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Lésions profondes partielles
 Excision précoce > pansements répétés (pas 
de différence dans les séries comparatives) 

 A faire avant J5 tant que la plaie est «stérile»
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Quel type de greffe ?
 Peau pleine si possible (petites zones)

 Peau mince > peau mince perforée

 Substituts cutanés (Biobrane, Suprathel) 
sont onéreux et réservés aux centres 
spécialisés

 Substituts dermiques (integra/Matriderm) 
sont plus utilisés en secondaire (risque 
infectieux)

samedi 7 mars 2009



promising. A good alternative is the arthrodesis of the joint in
functional position. Functionally inhibiting defective positions
of the distal joints are rare but can be corrected by arthrodesis
if necessary.

In large and thick scars which cause a hyperextension of
the MCP joints, excision of the scar with subsequent skin
grafting is required. In case of the fact that a resection of the
scarred and contracted subcutaneous tissue is required,

Fig. 1 – a Deep hand burn (deep dermal and full-thickness) prior to surgery; (b) early result after a single step reconstruction
(MatridermW and split thickness skin graft); (c) long-term result (1 year after surgery) after single step reconstruction and
compression therapy; (d) skin elasticity.
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Reconstruction en un temps avec Matriderm (Kamolz, Burns, 2008)
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Brûlures électriques

 Le courant domestiques donne des lésions 
localisées et profondes mais pas de diffusion

 Le courant de haut voltage (> 1000 V) entraîne 
des lésions par arc électrique ET diffusion

samedi 7 mars 2009



Brûlures électriques

 La chaleur dégagée par le 
passage du courant dépend

 De la résistance des tissus

 De la durée du contact

 Du carré du voltage 

 L’os conduit mal (il chauffe et lèse les tissus 
alentours = muscles)
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Brûlures électriques

 Les lésions localisées sont traitées par 
excision-greffe précoce

 Fasciotomie +++ risque de syndrome de loge

 L’utilisation du VAC a changé la prise en charge +++

 Couverture précoce par lambeaux des structures nobles
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Brûlures chimiques
 Laver, laver , laver à l’eau +++ > 1-2 heures
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Brûlures chimiques

 Laver, laver , laver à l’eau +++ > 1-2 heures

 le phénol est retiré avec du glycérol

 Le phosphore est neutralisé avec du sulfate de cuivre

 Acide hydrofluorique est neutralisé avec des gels de 
carbonate de calcium et une excision précoce

 Le reste du traitement suit les mêmes règles
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