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Abstract 

We report a case of blast injury to the left hand which resulted in fractures of 
the fingers with exposure of bones and joints of the phalanges. We used three 
reverse adipofascial cross finger flaps raised at the same time from 2 fingers to 
reconstruct adjacent fingers of the patient. The patient recovered well post-
operatively and had good range of movement of the fingers. This avoided the 
complications of the use of regional or distal flaps. To our knowledge, this is 
the first case reported in which three reverse adipofascial cross fingers flaps 
are raised at the same time, two of them from an injured finger, to cover three 
raw areas on two fingers of a patient. 
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1. Introduction 

The first article that dealt with cross-finger flap was published in the year 1950 
by Micheal Gurdin and John W. Pangman after the 2nd world war. They termed 
the procedure as “trans-digital flap”. It was carved more on the lateral and volar 
surfaces of the donor digit [1]. Ten years later, Hoskins DH, published an article 
in which he described the design of the classic cross finger flap [2]. 

In 1978, Ivan Pakiam described the adipofascial cross finger flap [3] and fur-
ther modifications took place in the design and shape of the flaps along the his-
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tory [4]. In this case report we used 3 reverse adipofascial cross finger flaps to 
reconstruct 2 fingers with exposed bones and joints in a patient of war blast in-
jury. 

2. Case Report 

A 27 years old young soldier was involved in a mine blast injury during the Ye-
men war which resulted in crush injury of his left hand, burns with multiple for-
eign bodies of the left upper limb and intraoccular foreign bodies. The patient 
was initially stabilized in the field hospital and transferred next day to the na-
tional military hospital for further management. 

On examination, the patient was found having facial burns with foreign bo-
dies in both the globes. He sustained also burns of the left shoulder and arm with 
multiple puncture wounds and lacerations. He had bad crush injury of the left 
hand with amputated terminal phalanx of the left thumb and the amputated 
stump had already been closed with sutures in the field hospital. The patient had 
also multiple fractures of the left hand with fracture proximal, middle and ter-
minal phalanges of the left index finger and intraarticular fracture of the prox-
imal interphalangeal joint. There was loss of the central slip of the extensor ten-
don with exposure of the bones of the proximal and middle phalanges of the in-
dex finger at the dorsal aspect. The middle finger also had tissue loss at the dor-
sal aspect of the proximal interphalangeal joint with intraarticular undisplaced 
fracture head of the proximal phalanx. There was also injury of the nail beds of 
the left index, middle and little fingers (Figure 1 & Figure 2). 

3. Operative Procedure 

The patient was taken on the same day of admission to the operation theater and 
removal of foreign bodies from the eyes was done by the ophthalmologists. De-
bridement of the dirty wounds and burnt area of the upper limb and hand was 
done by the Plastic Surgery team. He was taken again to the operation theatre 
two days later for further debridement and repair lacerations of the nailbeds and 
arm wounds. 
 

   
(a)                         (b)                         (c) 

Figure 1. The hand injury sustained. (a) shows crush injury of the left hand with ampu-
tated terminal phalanx of the left thumb; (b) and (c) show exposure and fracture of the 
bones of the proximal and middle phalanges of the index finger with loss of the central 
slip of the extensor tendon at the dorsal aspect, tissue loss at the dorsal aspect of the 
proximal interphalangeal joint of the middle finger and injury of the nail beds of the in-
dex, middle and little fingers. 
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Figure 2. X-rays of the patient. (a) & (b) Preoperative X-rays anteroposterior and oblique 
views; (c) & (d) Postoperative X-rays anteroposterior and oblique views. 
 

After two more days when the wounds were clean and the burn on the left 
upper limb was found improving conservatively, the patient underwent under 
general anaesthesia the coverage procedure after fixing the longitudinal fracture 
of the proximal phalanx of the index finger by two transverse K-wires. 

Two reverse adipofascial cross finger flaps were designed from the dorsal as-
pect of the proximal and middle phalanges of the left middle finger to cover the 
dorsal aspects of the proximal and middle phalanges of the left index finger. 

A third reverse adipofascial cross finger flap was designed from the dorsal as-
pect of the middle phalanx of the left ring finger to cover the dorsal aspect of the 
proximal interphalangeal joint of the left middle finger. 

The technique used in each of the flaps was the same. Incisions were made 
longitudinally in the skin at the radial side of the donor finger and turned trans-
versely proximally and distally at the dorsal aspect of each of the donor pha-
langes. Dissection was done between the dermis and the underlying tissues un-
der magnification raising the skin as full thickness skin graft till the ulnar aspect 
of the finger. From this aspect, the underlying subcutaneous tissue was raised as 
a flap in the opposite direction and dissected from the underlying paratenon of 
the extensor tendon till the radial aspect of the finger placing the base of the flap 
next to the recipient finger. Following meticulous haemostasis, the flaps were 
reversed and sutured to the recipient sites with 5/0 Vicryl sutures. The donor 
defects were covered with the previously elevated full thickness skin. The re-
versed sides of the subcutaneous adipofascial flaps were surfaced with split 
thickness skin grafts harvested from the left thigh. Holes were made in the graft 
to prevent haematoma formation. A soft dressing was applied with volar Plaster 
of Paris slab (Figure 3). 

The patient was put on dressings and 3 weeks later division of the three flaps 
was done. There was raw area at the ulnar aspect of the left index finger which 
was grafted. 
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Figure 3. (a) shows K-wires fixation of the longitudinal fracture of the proximal phalanx 
of the index finger. Skin marking done; (b) Skin incised at the radial aspect of the middle 
and ring fingers and reflected and kept attached at the ulnar aspect of both the fingers; (c) 
The first reverse adipofascial flap at the proximal phalanx of the middle finger elevated 
from the ulnar aspect of the phalanx and reflected to cover the proximal phalanx of the 
index finger. Note the punctures in the flap and skin from the blast injury effect; (d)-(f) 
show the three reverse adipofascial cross finger flaps which were designed from the dorsal 
aspect of the proximal and middle phalanges of the left middle finger and the dorsal as-
pect of the middle phalanx of the left ring finger to cover the dorsal aspects of the proxi-
mal and middle phalanges of the left index finger and the dorsal aspect of the proximal 
interphalangeal joint of the left middle finger; (g) shows the three flaps after reversing and 
suturing them to the recipient sites. The previously reflected skin is sutured back proxi-
mally and distally to its original site but not at the radial side of the phalanges where the 
pedicles of the flaps are; (h) shows split thickness skin graft surfacing the reversed side of 
the adipofascial flaps. 
 

The patient was put on physiotherapy till he got good range of movement of 
his left hand. Extension of the left index finger was limited to 20 degrees but he 
had full flexion with normal grip of the hand. The postoperative follow up pe-
riod was 103 days and the patient went back to his home country (Figure 4).  
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(a)                                 (b) 

  
(c)                                 (d) 

Figure 4. (a) Two weeks post operatively. The grafts are settling on the recipient’s sites; (b) 
Three weeks post operatively; immediately post division of the three flaps and skin graft-
ing of the ulnar aspect of the index finger; (c) & (d) The left hand 3 months post opera-
tively with slight limitation of extension with full flexion and normal grip of the hand. 

4. Discussion 

Many procedures are prescribed for coverage of raw areas of the hand. Distant 
flaps as the groin flap can be used but have the complications of stiffness of the 
shoulder and elbow joints [5]. Bulkiness of the flap is one of the drawbacks and 
subsequent defattening is usually required in most of the cases [6]. 

The reversed radial forearm flap can be used as fasciocutaneous or fascial flap 
with preservation of the radial artery but it has the disadvantage of having a 
large scar over the forearm and often the need for skin grafting to close the reci-
pient site [7]. The reverse posterior interosseous flap is another option but in 
addition to the scarring on the forearm, it has the disadvantages of difficulty of 
dissection, inconstant anatomy of the artery, possibility of injury of posterior in-
terosseous nerve and venous congestion of the flap. The flap also needs long 
time of elevation and a long learning curve [8]. 

Raising flaps from the hand itself can avoid such complications and provides 
tissues of similar texture and pliability. For these reasons we preferred to use the 
reverse adipofascial cross finger flaps rather than distant or regional flaps in our 
case. 

The reverse adipofascial flaps are based on dorsal cutaneous branches from 
the proper digital arteries of the fingers. On his cadaveric study on 180 digits, 
Jefferson Silva showed that there are 2 constant branches in the proximal and 
middle phalanges from each proper digital artery and they have consistent sites 
of origin at predictable distances from the proximal interphalangeal joint for the 
long fingers [9]. We raised our three flaps; one from the proximal phalanx and 
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two from the middle phalanges based on this anatomical concept. In spite of 
having many puncture wounds of the blast injury in our flaps, they all were via-
ble and healed well which shows the good blood supply of the flaps. 

The adipofascial flaps can be raised in different ways. They can be used as 
homodigital flaps within the same finger as turnover flaps or as heterodigital 
flaps from one finger to the adjacent one. 

The homodigital flap can be used to cover the dorsal aspects of the middle 
[10] and terminal [11] phalanges of the fingers. The flap is elevated from the 
dorsal aspect of a phalanx and turned over to cover the phalanx distal to it. In 
our case, this type of flap could not be used as there was no soft tissue on the 
dorsal aspect of the proximal phalanx of the index finger to be turned over to 
cover the middle phalanx of that finger so we had to use a heterodigital type of 
flaps i.e. flaps from adjacent fingers. 

Heterodigital flaps can be formed of either only of the adipofascial tissue be-
tween the dermis of the overlying skin and the underlying paratenon over the 
extensor tendon of the phalanges or can be formed of that tissue with the over-
lying skin after de-epithelializing it [12]. In the last option skin graft is applied 
on both the turned over flap and the paratenon of the donor site as one piece.  

We feel that this technique can have high possibility of implantation dermoid 
cyst formation if no adequate de-epithelialization of the flap is done. Also ap-
plying skin graft on both the donor and recipient digits may be unnecessary if 
only skin graft can be applied on the recipient digit in the procedure we used. 
This will avoid disfigurement of the donor digit and maintain its normal hairy 
skin shape. For these reasons we preferred that our flaps to be formed only of the 
tissue between the dermis of the overlying skin and the underlying paratenon 
over the extensor tendon of the phalanges. After turning the flap 180 degrees like 
a page of a book and flap insetting is performed on the recipient site, the pre-
viously elevated overlying skin is turned back to cover the donor site without the 
need to do skin grafting of the donor digit. 

5. Conclusion 

The reverse adipofascial cross finger flap is a reliable procedure for covering raw 
areas of adjacent fingers. It provides soft tissue of proper thickness with good 
pliability and keeps the upper limb free of stiffness of distant flaps. To our 
knowledge, this is the first case reported in which three of these flaps were used 
to cover raw areas on two fingers of a patient at the same time. 
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