The Tumescent technique to reduce blood loss in Burn Surgery.
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The Tumescent technique to reduce blood loss in Burn Surgery
Definition
The Tumescent technique is the subdermal or subeschar injection of fluid containing a vasoconstrictor, prior to burn wound surgery, to reduce blood loss.

Local anaesthetic can be added to the formula to enhance pain control.

History

The Tumescent technique evolved over the past 20 years mainly for the use in liposuction. Illouz from France is credited with creating the technique of blunt tip cannula suction lipectomy and by 1982 presented a series of 3000 liposuction cases describing the “wet technique”, where the subcutaneous fat is infiltrated with a fluid solution to cause a hydrotomy effect and enhance the suction of the fat.Local anaesthetic was added to the fluid formula and Hetter in 1984 described the routine adding of dilute adrenaline to the formula to decrease blood loss during liposuction.1
The term Tumescent derives from the Greek word “ tumidus’’ which means ‘‘swollen” and Klein in 1987 used the term to describe the technique where the liposuction area is injected with  the fluid formula until  the skin has a turgor and swollen appearance.
Saline and adrenaline soaked swabs applied externally on debrided burn wounds and skin graft donor sites have been used for many years.  The subcutaneous infiltration of facial burn wounds with saline and diluted adrenaline to decrease bleeding and to facilitate easier debridement was documented in 1986.
Method 
The most common Tumescent  technique is the subdermal or subeschar infiltration of the burn wound debridement site as well as skin graft donor site with a solution formula of 1mg (1: 1000 ) Adrenaline added to 1 liter of Saline.This will dilute the adrenaline to 1:1million.
The surgery sites are infiltrated with the fluid formula by means of a 18 G spinal needle attached to a 20 ml syringe until the tissue has a smooth , firm, slightly swollen appearance.More rapid infiltration of large operative areas can be obtained by attatching the spinal needle to a pressurized vaculiter  drip set.The thigh burn wound demonstrated in Fig: 1 needed 60 ml of fluid infiltration.
Warm (37 0 C) saline should be used.Wide, even infiltration of the soft tissue should be done, including extension under the peripheral wound edges, where bleeding from normal skin is often excessive. Lignocaine can be added to the formula, but should not exceed the recommended safe dosage of 6-8 mg/kg.

It is important to wait 10 minutes before surgery commences, to obtain a good vasoconstrictor affect. This is usually not a problem if multiple regions need infiltration.

Tangential debridement should be stopped once clean dermis or healthy yellow fat is reached, since due to decreased bleeding with this technique, burn wound depth can be overestimated. Final haemostasis with electrocautery can be done and if needed wound areas can be covered with swabs soaked in the fluid formula. Bleeding areas can also be re-infiltrated with the fluid formula.
Results 
Numerous studies have confirmed the beneficial effect of the tumescent technique. Cartotto et al demonstrated a decrease of 211ml to 123ml in blood loss per percentage of body surface surgery.Futhermore the intra operative transfusion requirements was reduced from 3,3U to 0,1U of blood.2 Robertson et al demonstrated a decrease of more than 50% and Hussain et al a decrease of 39% in blood loss.3,4
Studies have confirmed that the low dose of adrenaline does not cause acute cardiovascular side effects.5 Wound re-bleeding post operatively  has not been reported to be a problem. Good skin graft take and wound healing is reported.
Discussion
Blood loss during tangential debridement and skin graft harvesting is of major concern during burn surgery. Numerous techniques are used for blood conservation. These include the use of limb tourniquets, the use of topical applied swabs soaked in adrenaline solution or application of thrombin spray.Debridement with Laser and more recent the use of the Versajet enables accurate depth of debridement with less bleeding.
Several published articles demonstrate on average a 30-50% reduction of blood loss with the tumescent technique. Advantages include the decreased bleeding from the debridement and donor sites. Debridement and harvesting from the tumescent surface is easier, especially in difficult areas such as the face. The marked reduction in blood transfusion is of importance in South Africa with a high HIV prevalence rate. Adding local anaethetic to the tumescent solution decreases pain and is especially beneficial in Pediatric burn surgery. The technique is easy to use and no expensive equipment is needed.
Disadvantages of the technique are few. Although some transient increases in heartrate and blood pressure have been described, no significant cardiac arrhythmias due to the diluted adrenaline have been noted. When starting to use the technique, the surgeon should be careful not to over ressect in burn wound depth.

Conclusion
The tumescent technique is the sub dermal or eschar injection of a solution containing diluted adrenaline and saline, prior to burn wound debridement and skin grafting .Local anaesthetic can be added to enhance pain relief.

The technique is easy to use and can significantly reduce blood loss and the need for transfusion during burn surgery.
In a Nutshell

The tumescent technique is the subcutaneous injection of a vasoconstrictor solution prior to surgery. The most common formulation used is a dilute Adrenaline - Saline  solution. Local anaesthetic can be added to the solution to enhance pain relief Both the burn debridement and skin graft donor site can be injected. The technique can significantly reduce blood loss during burn surgery. 

The need for blood transfusion is decreased. The technique is easy to use with no major reported cardiovascular side effects.
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Figure 1 :
Burn wound  debridement demonstrating decreased bleeding from distal thigh wound area infiltrated with tumescent solution. 
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