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Introduction: 
upper extremity is aff ected by burns frequently. 
Flaps are required when tendon, nerve or bone is 
exposed in acute sett ings or to correct post burn 
contractures. Flaps are also superior to graft s in 
acute burns when a joint is involved to ensure 
early mobilization hence preserving range of 
motion. One of the locoregional option for fl aps 
are the reverse fl ow fl aps. Th e aim of this study is 
to analyze the indications, utilization of various 
reverse fl ow fl aps and their outcome in manage-
ment of burns or its sequel in upper extremity.

Patients and methods: 
Th is retrospective study was carried out in Bo-
lan medical complex hospital, Quett a from Sep-

tember 2010 to February 2013. All patients with 
burns and its squeals treated by reverse fl ow fl aps 
were included in the study. Patients with trau-
matic defects but managed by reverse fl ow fl aps 
were excluded. Similarly patients with burns 
but treated by other fl aps were also excluded. 
Patients’ age, gender, etiology of defect, size of 
defect, type of fl ap used, size of fl ap, donor site 
management and complications occurred were 
the variables noted for this study. Data was ana-
lyzed by IBM SPSS 20. No statistical tests apply 
to this particular study type.

Results: 
22 patients were managed by 24 diff erent. Mean 
age was 29 years with range 19-55 years. Th ere 
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Table 1: Patient characteristics of reverse lateral arm cases

S.No. Etiology Location of defect Donor site Final outcome
1 Flame burn Anterior elbow Primarily 

closed
Successful

2 Post burn 
contracture

Anterior elbow Primarily 
closed

Successful

2 Electric burn Anterior elbow Primarily 
closed

Successful

4 Post burn 
contracture

Anterior elbow Primarily 
closed

Successful

5 Electric burn Posterior elbow Skin graft ed successful

were 17 males and fi ve females. Sixteen had 
acute burn while remaining six had post burn 
contractures. Out of 16 acute burns, high volt-
age electrical injury was the etiology in nine 
while fl ame burns was the etiology in 7 patients. 
Most common location was dorsum of hand 
(n=8) followed by wrist (n=5), elbow (n=5), 
web spaces (n=4) and palmar aspect of hand and 
thumb in one patient each. Reverse lateral arm 
fl ap was used in fi ve cases to cover elbow defects 
(table 1). Reverse radial forearm fl ap was used 
to resurface dorsum of hand defects in eight cas-
es. Marginal necrosis was observed in one case. 
Dorsoulnar fl ap was used to resurface palmar as-
pect of wrist in two cases and palmar aspect of 
hand in one case. One fl ap had partial necrosis 
that was managed by reverse posterior interosse-

ous fl ap (reverse PIA fl ap). Reverse PIA fl ap was 
also used to resurface fi rst and fourth web spaces 
and volar aspect of wrist. (Table 2). Th e primary 
indication of these fl aps was to cover the bone 
in 6 cases, to cover tendons in 6 cases, for joints 
in 5 cases and web spaces in 4 patients. Overall 
total failure was 2/24 that is 8%; two failures ob-
served were in reverse PIA that was in early part 
of series. Th ese patients were then managed by 
full thickness graft s later on. 

Discussion:
Face and upper extremity are frequently in-
volved in burn accidents.  Correct treatment 
of upper extremity burns is very important be-
cause of very obvious functional outcome i.e. 
inability to perform personal daily functions1. 
In acute sett ings, skin graft s alone can be suffi  -
cient, however for maximum rehabilitation for 
example around joints, early use of fl aps is jus-
tifi ed2. Similarly, post burn contractures that do 
develop in upper extremity are best dealt with 
fl aps to prevent recurrence3. 

Local fl aps are usually not available, distant fl aps 
may be used but require two stages and are bulky 
while free fl aps require complex procedure and 
demand on resources4. Reverse fl aps lend them-
selves to transposition from proximal to distal 
locations in the extremities5. Th ey are now con-
sidered very safe in burn reconstruction2,3. 

Reverse lateral arm fl ap was fi rst described by 
Maruyama and Takeuchi in 19866. It use in cov-
ering elbow region in high voltage electrical in-
juries7 or post burn contractures8 has been well 
described. We have successfully used this fl ap in 
fi ve patients and found it particularly useful for 
elbow burns because of its consistent vascular 

Figure 1: (a)Electric burn leading to amputation of thumb and index fi ngers and exposure of phalanges over dorsum of hand; (b) coverage with reverse 
radial forearm fl ap;  (c) skin graft  healed over donor area of fl ap;  (d) aft er desyndactylization of fl ap

Figure 2: (a) claw hand previously treated by excision of scar over dorsum and groin fl ap, 
now presented with fi rst web space contracture (b) reverse posterior interosseous fl ap to cover 
defect over dorsum of hand and fi rst web
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pedicle, ease of dissection with no major vessel 
sacrifi ce. Th e major advantage however is that it 
allows early rehabilitation to preserve range of 
motion.

Reverse radial forearm fl ap since its description 
by Lu et al in 19829 as a retrograde fl ap perfused 
by palmar arch has been used for a variety of 
hand defects. Its primary use in our series was for 
dorsum of hand defects when tendon or bones 

were exposed due to deep or neglected deep 
burns. Although immediate desyndactylization 
has been described in literature10, we did it aft er 
three weeks when required. Extremely reliable 
fl ap, it is, however it involves sacrifi ce of major 
artery of hand that may lead to cold sensitivity 
of hand11. Flap may be bulky, donor site looks 
conspicuous due to poor graft  take, however is 
a very reliable and useful tool in hand burns re-
construction. 

Reverse posterior interosseous fl ap (reverse 
PIA) avoids the shortcoming of radial forearm 
fl ap that it does not involve sacrifi ce of major ar-
tery. It was described by Zancolli and Angriniani 
in 198512. Th is fl ap is indicated specifi cally for 
treatment of deep burns of the thumb, the fi rst 
web space, and the dorsum of the hand. Color 
match is bett er than volar forearm fl ap however 
the major problem is size of pedicle leading to 
diffi  cult dissection and anatomic variation. We 
encountered problems in fi rst two of our fl aps 
and concluded that experience and meticulous 
technique is a must requirement for elevation of 
this relatively diffi  cult but extremely useful fl ap.

Becker and Gilbert described a fasciocutaneous 
fl ap in 1988 based on dorsoulnar branch of the 
ulnar artery that arises 2 to 4 cm proximal to the 
pisiform bone13. It can cover defects over the 
dorsum of the hand, the ulnar half of the palm, 
and the dorsal and volar wrist. Its shorter ped-
icle is the major disadvantage when compared 
with other fl aps. Peninsula-design Dorsoulnar 
fl aps have a further restricted arc of rotation and 
may require delayed secondary excision of an 
unsightly standing cone of skin at the base of the 
pedicle14. We have used this fl ap to cover volar 
wrist and palm defects in three cases due to high 

Table 2: Patient characteristics in reverse posterior interosseous artery fl ap

S.No. Etiology Location of 
defect

Donor site Final outcome

1 Post burn con-
tracture

First web Primarily closed Complete ne-
crosis

2 Electric burn Volar thumb Skin graft Complete ne-
crosis

3 Flame burn Ulnar border 
of wrist FCU 
exposed

Skin graft Successful

4 Post burn con-
tracture

First web Primarily closed Successful

5 Post burn con-
tracture

First web Primarily closed Successful

6 Electrical injury Fourth web space Skin graft Successful

7 Electrical injury Volar aspect of 
wrist for salvage 
of Becker fl ap

Primary closed Successful

8 Post burn con-
tracture

Volar aspect of 
wrist

Skin graft successful

Figure 3: (a) Eelectric burn resulting in defect over palm; (b) dorsoulnar fl ap being raised;  (c) fi nal healing of dorsoulnar fl ap;  (d) donor site aft er 
healing and treated by skin graft 

Figure 4: (a) electrical burn resulting in exposure of elbow joint posteriorly; (b) reverse 
lateral arm fl ap aft er fi ve days of inset with skin graft  over donor site
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voltage electrical injury. One fl ap had partial ne-
crosis distally and reverse PIA fl ap was done to 
cover the rest of the defect. 

Conclusion: 
Reverse fl ow fl aps are safe and extremity reliable 
option for coverage of upper extremity burns or 
defects resulting from excision of burns scars. 
When available, they should be sought of fi rst, 
especially if microvascular services are not avail-
able.
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