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ABSTRACT
Aim
The aim of  the study is the application of  delayed Keystone flap in the management of  post-electrical burn squamous cell 
carcinoma.
Materials and Methods
In our study, a delayed staged type 3 keystone flap was performed as first stage procedure.
Result
In our study, by doing a delayed staged type 3 keystone flap we were able to successfully reduce the size of  the defect by 40% 
without necrosis of  the inset flap.
Conclusion
Delaying of  the flap is a useful method when the vascularity of  the keystone flap is doubtful especially in the case of  post electri-
cal burn.
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INTRODUCTION

Squamous cell carcinoma is one of  the most common skin ma-
lignancies, which may develop in any burn scar, traumatized, 

chronically inflamed scarred skin or post-radiotherapy scars.1 The 
incidence of  chronic ulcers transforming into malignancy is 2% to 
6%.2 The Keystone-designed flap is widely used for loco-regional 
reconstruction for any defect which may be closed primarily. The 
Keystone flap is one of  the local flaps that facilitate the closure 
of  defects primarily without tension. It is simple, with better aes-
thetic results and stable coverage. Various other flaps have been 
described for reconstruction, including local, regional, distant, and 
microvascular flaps.

 The delay phenomenon, also called ischemic precondi-
tioning, describes the observation that a tissue rendered partially 
ischemic will undergo neovascularization and enhance its vascular-
ity.3

MATERIALS AND METHODS 

The study was carried out in a tertiary care hospital in South India 

after receiving approval from the departmental ethical committee. 
The subject was a 32-year-old male patient with a history of  an 
electrical burn 10-years back, following which he developed a non-
healing ulcer on the back. On examination, the ulcer was on the 
back more towards the right of  the midline, oval in shape, and the 
margins were everted (Figure 1). After the initial routine investigat-

Figure 1. Raw Area of the Back
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ion, the patient underwent a computed tomography (CT) Dorso-
Lumbar scan to rule out osteomyelitis. The ulcer on the back was 
excised and sent for histopathology to rule out any malignant ae-
tiology.

 The post-excision defect was 6 cm wide and 10 cm long 
(Figure 2). Histopathology showed squamous cell carcinoma. In 
view of  squamous cell carcinoma, staging work-up was done and 
ruled out regional and distant metastasis. Following the closure of  
the defect, radiotherapy was recommended for the site. As the sur-
rounding tissue was unhealthy (scaring and adhesions due to elec-
trical burn), a delayed staged type 3 keystone flap was performed 
as a first stage procedure (Figure 3). The future plan (second stage) 
is to do the remaining delayed staged keystone flap or transposi-
tion flap on the opposite side based on the vascularity and clinical 
judgement.

RESULTS

In our study, by doing a delayed staged type 3 keystone flap, we 
were able to successfully reduce the size of  the defect by 40% with-
out necrosis of  the inset flap (Figure 4).

 Our plan is to deal with the remaining defect with a de-
layed staged keystone flap or transposition flap based on the vas-
cularity and clinical judgement.

DISCUSSION

The Keystone flap is one of  the local flaps that facilitate the clo-
sure of  defects primarily without tension. It is usually a curvilinear 
shaped, trapezoidal designed flap. It is essentially two V-Y flaps, 
end to side. It is initially described and classified by Behan.4 It is 
called the “keystone flap” because the design of  this flap is similar 
to the keystone used to support the arch in Roman constructions. 
For designing a keystone flap, the excision should be parallel to the 
vessels or the line of  perforators in that region. The flap is based 
on these fasciocutaneous perforators. There are four types of  key-
stone flaps described.5

Type 1: Standard flap design, without cutting the deep fascia (suit-
able for defects up to 2 cm wide) 
Type 2: Standard flap design with deep fascia cut along the flap 
margins 
Type 2A: Flap inset closes the defect primarily 
Type 2B: Secondary defect created which is covered using split 
thickness skin graft 
Type 3: Double keystone flaps, designed on either side of  the de-
fect 
Type 4: Rotational keystone flap 

 In our study, we decided to choose Type 3 delayed key-
stone flaps. Pelissier et al6 have described it as universally applicable 
and extremely reliable for defects from head to toe. Various modi-
fications of  the keystone design flap are described in the literature. 
From head to toe, keystone flap has been used to repair defects in 
the trunk, perineum, vulva, thigh, leg, dorsum of  foot, sole, arm, 
forearm, dorsum of  hand, cervico-submental region, eyelid, root 
of  nose, face, and parotid region. It has been used for various de-
fects like post-trauma, post-tumor excision, post-meningomyelo-
cele excision, etc.7

CONCLUSION

Delaying of  the flap is a useful method when the vascularity of  the 
keystone flap is doubtful, especially in the case of  a post-electrical 
burn.
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Figure 2. Raising of the Flap in Delayed Staged Keystone Flap

Figure 3. Delaying of the Keystone Flap by Re-suturing

Figure 4. Inset of the Delayed Staged Keystone Flap (Arrow)
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