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Introduction 

Electricity is an indispensable part of civilization. It is often taken for granted, and can sometimes 

take away limbs, and at times, life. When a human being comes in contact with electricity, burns can 

ensue. These electrical burns are the most devastating of all thermal injuries on a size for size basis
5
 

and involve skin and deeper tissues. 90% of electrical injuries are accidental and nearly two-thirds 

occur at the work spot. Young, working males are commonly affected with frequent amputation of 

dominant limbs. This paper analyses the different uses of the latissimus dorsi muscle flap in the 

reconstruction of electrical burn raw areas and in the salvage of the amputation stumps.  

 

Discussion 

Electrical burns may occur due to low voltage or high voltage injuries. Low voltage injuries are those 

that occurs by an electrical current of less than 1000 volts. If the injury occurs by a current of more 

than 1000 volts, it is classified as high voltage injury.  

 

Low Voltage Injury 

These injuries are quite superficial, and are restricted to localised areas. An example of low voltage 

injury is shown below. (Figure 1) 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

High Voltage Injury 

The cutaneous burn in a high voltage electrical burn is associated with deep, underlying tissue damage 

very closely resembling a crush injury. There are three types of burn that occur in such injuries.  

a. Contact burn – that occur at the point of contact of the body with the entry and exit points of 

the electrical energy (Figure 2) 

b. Flash burn – that occurs as a flame burn on the body of the individual, caused by the flash of 

fire that occurs from the electrical circuit 

c. Arc burn – the burn that occurs on the flexural surfaces of the limbs, when the electrical 

energy enters the body through the moist areas like the elbow crease, axilla. 

Figure 1: Low voltage electrical injury to the lower lip 



IRA-International Journal of Applied Sciences 

 17 

 
Figure 2: High voltage electrical injury to the right hand and forearm 

 

The limbs are usually affected by the electrical burns, and all three types of burn mentioned above can 

occur in the limbs. As a result, the vascularity of the affected limb is compromised and gangrene 

ensues
4
, or the wounds are deep, extending upto the bone. It is important to remember that, no injury 

severity score exists as a guide for severe upper-extremity trauma including electrical burns. Much of 

the decision making is left to the surgeon. Thus the surgeon walks in a precarious tight rope , in 

salvaging the whole or part of limb. 

Since gangrene occurs, amputation needs to be done at appropriate levels. The amputation stump has 

bone, muscle, nerves and blood vessels, exposed, with little skin and soft tissues. This may result in 

disarticulation (Figure 3), at the level of proximal joint. And if the shoulder is involved , there will be  

no residual stump. If at the level of the shoulder, disarticulation is done, it will result in a stump that is 

useless, as no useful prosthesis can be applied.  

 

 
Figure 3: Progressive gangrene of right upper limb ultimately ending in shoulder disarticulation 

      

This is because, at least a small above elbow stump should be present, and only then, a functioning 

prosthesis can be applied. If covered by appropriate tissue, the stump length is preserved and there by 

the patient enable to carry out various activities with or with out prosthesis (Figure 4) 

The ideal stump should be conical, have adequate stump length, muscle padding and blood supply, to 

preserve adjacent joint movements. The scar should be thin, not interfering with the prosthesis.  
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Figure 4: Need to preserve stump of arm 

Generally, longer the residual stump the greater the residual function. 

To preserve the stump of the arm, the latissimus dorsi muscle can be used as a cover for the length of 

bone
3
. The latissimus dorsi can be used as a free flap

1
 or as a pedicled flap cover (Figure 5).  

 

The advantage of the latissimus dorsi muscle flap is that a large volume of tissue is be available for 

reconstruction, a long vascular pedicle, and the possibility of harvesting large skin paddle, with 

minimal donor site morbidity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Materials and Methods 

At the Department of Burns, Plastic and Reconstructive surgery at Government Kilpauk Medical 

College, Chennai, over the period of 6 months from June 2016 to December 2016, four patients with 

electrical burns of the upper limb had a pedicled latissimus dorsi muscle flap for reconstruction. The 

LD flap was used  for coverage of above elbow stumps, and also for deep wounds around the 

shoulder. All patients were male, in the age group of 12 to 40.  

 

Case studies 

Here are some case examples to show how the LD muscle flap is used to cover the stump, and also 

deep wounds around the shoulder and in the proximal aspect of the arm.  

 

Case Study 1: A case of electrical burn raw area on the left arm, posterior aspect exposing the 

humerus bone with loss of radial nerve, and soft tissues. (Figure 6,7,8,9) 

 

Figure 5: Vascularity of the latissimus dorsi muscle flap 
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Figure 6: Raw area on the posterior and lateral aspect of left arm following electrical burns 

 
Figure 7: Markings of the LD myocutaneous flap and harvest of the flap 

 
Figure 8: Inset of the muscle flap with skin graft over the muscle 

 
Figure 9: Late post-op result showing well settled flap and graft on the arm 

 

Case Study 2: A case of electrical burn raw area on the left arm in a 12 year old boy, resulting in 

progressive gangrene, ultimately ending in an above elbow stump with humerus bone stump 
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protruding. Reonstruction done by using the pedicled LD muscle for covering the stump and 

protecting the underlying bone. (figure 10,11) 

 

 

 
Figure 10: Above elbow stump following electrical burns 

 
Figure 11: LD muscle flap with skin graft used to preserve the length of the stump and provide 

a good padding for fitting prosthesis 

 

Case Study 3: A case of electrical burn on the right upper limb, with progressive gangrene. To 

preserve the above elbow stump, a pedicled LD muscle flap with skin graft was used. (Figure 

12,13,14) 

 

 

 
Figure 12: Progressive gangrene right upper limb following high voltage electrical burns 
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Figure 13: LD muscle harvested as a pedicled flap to cover the stump 

 
Figure 14: Well settled muscle and skin stump ready for fitting an AE prosthesis 

 

Case study 4: A case of electrical burn on the left upper limb, with deep contact burns on the left 

scapular region, exposing the spine of scapula. (Figure 15) 

 

 

 
Figure 15: Deep raw area on the scapular region, exposing the spine of scapula, covered with a 

pedicled latissimus dorsi myocutaneous flap 

 

Conclusion 

The ipsilateral LD muscle flap is an ideal option in reconstructing upper extremity amputation 

stumps, and raw areas, resulting from high-voltage electrical burn injuries and that this procedure 

permit stump length maintenance, will permit later reconstruction, avoids extended operation times 

that can occur with microsurgical reconstructions, and prepares patients for prosthesis usage. 
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