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Abstract
The Fingertip injuries, usually caused by domestic accidents, such as 
finger crushing in doors and windows, are very common in childhood. 
They can cause fractures, nail bed injuries and amputations, as well as 
combined injuries. Initial management, with correct diagnosis and 
treatment, is critical for the prevention of complications, whose incidence 
can reach almost 50% of cases. Severe injuries or inadequate treatment 
can compromise bone growth, causing deformities and loss of finger 
alignment, impairing function and skill development in later life.

We describe a surgical treatment technique for correcting cases of post-
traumatic angular deformities of the distal interphalangeal (DIP) joint 
using a bilobed flap associated with bone reduction. This technique allowed 
achieving good skin coverage after bone realignment without requiring 
skin grafts or more complex flaps.

The bilobed flap proved to be a good tool for correcting severe angular 
deformities of the fingers in the pediatric population, allowing for large 
correction, and providing skin coverage that is easy to apply with tissue 
similar to the recipient area. 

Its use minimizes the risk of complications associated with more complex 
flaps with less surgical time and predictable results. 
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Introduction
Fingertip injuries, usually caused by domestic accidents, such as finger 

crushing in doors and windows [1], are very common in childhood. They 
can cause fractures, nail bed injuries, and amputations, as well as combined 
injuries. Initial management, with correct diagnosis and treatment, is critical 
for the prevention of complications, whose incidence can reach almost 50% 
[2]. Severe injuries or inadequate treatment can compromise bone growth, 
causing deformities and loss of finger alignment, impairing function and skill 
development in later life [3].

Post-traumatic angular deformity in children's fingers is a possible and 
not so rare complication, which sometimes occurs regardless of treatment. 
Malalignment may occur due to post-traumatic physeal closure, soft tissue 
contracture, or failure to reduce the physeal fracture or promote adequate 
bone fixation in the initial management. The greater the physeal damage or 
the farther the fracture is from the physis, the lower the remodeling power, 
leading to risks of deformities [4]. 



Brunelli JPF, et al., J Ortho Sports Med 2023
DOI:10.26502/josm.511500129

Citation:	João Pedro Farina Brunelli, Ricardo Kaempf, Diego Falcochio. Bilobed Flap for Post-Traumatic Angular Deformity Correction of the 
Fingers in Children. Journal of Orthopedics and Sports Medicine. 5 (2023): 416-419.

Volume 5 • Issue 4 417 

The management of large angular deformities or fingers 
with extensive scarring hinders primary closure of the apex 
of the correction, requiring the use of skin grafts or flaps and 
making the procedure more complex and longer and leading 
to morbidity in the donor area.

We describe a surgical treatment technique for correcting 
cases of post-traumatic angular deformities of the distal 
interphalangeal (DIP) joint using a bilobed flap associated 
with bone reduction. With this technique we achieve good 
skin coverage after bone realignment without the need for 
skin grafts or more complex flaps.

Anatomy
The fingertip is conceptually the area between the DIP 

and the most distal aspect of the finger [1]. The normal and 
proportional finger growth, maintaining the alignment, relies 
on the integrity of the structures comprising this region, such 
as the physis of the distal phalanx, the nail matrix, the DIP 
collateral ligaments, and the insertions of the flexor digitorum 
profundus (FDP) tendons, distal to the physis, and terminal 
extensor, proximal to the physis.

Trauma to this region can impair these structures, and 
failure to restore normal anatomy will cause fingertip 
asymmetric growth with possible angular and rotational 
deviations [5].

Indications
The technique is indicated for chronic post-traumatic 

angular fingertip deformities in children. Alignment 
correction with osteotomy and/or capsuloligamentous 
release shall be performed, which ends up hindering primary 
cutaneous closure after correction. 

Besides the presence of angulation, the existence of scar 
tissue with reduced elasticity also makes the treatment of 
these children more difficult. Fibrotic tissue compromises 
the reduction and hinders primary cutaneous closure, even in 
cases of minor deviations, and shall be removed and replaced 
by healthy tissue using a cutaneous flap. 

The bilobed flap is a double transposition random 
pattern flap that allows primary closure of the defect without 
requiring grafting of the donor area, traditionally used for the 
nasal region due to the low mobility of the skin in the region. 
It is also used due to the poor aesthetic quality resulting from 
skin grafts and other local and pedicled flaps that have the 
potential to cause significant anatomical distortions [6]. 

Over time, good results led to the expansion of its 
indications to other regions of the face, such as the lips and 
the ear region [7]. In the hand, this flap has already been used 
in the treatment of congenital deformities causing abnormal 
angulation of the fingers, such as clinodactyly [8], and in the 
treatment of tumors, such as mucous cysts [9]. 

A contraindication of the technique is the poor quality of 
the skin in the donor area, which in general will be on the 
opposite side of the correction area, contralateral to the apex 
of the deformity.

Technique
The procedure is performed under general anesthesia, 

using a pneumatic tourniquet. The first step is to define the 
primary cause of the deformity, whether it is a bone (malunion 
or asymmetric growth) or capsuloligamentous (injury to DIP 
collaterals and secondary stabilizers) one. Once the cause has 
been identified, the region at the apex of the deformity must 
be imagined as if it were circular, and the radius of this circle 
will be the basis for designing the flaps (Figure 1) [6,10]. 

The use of the 180° model of rotation by Esser or 
the 90° modification by Zitelli depends on the region of 
greatest laxity and on skin quality. After designing the flaps, 
the apex region is incised transversely or circularly with 
resection of all scar tissue that could prevent correction, and 
realignment of the finger is performed through osteotomy 
and capsuloligamentous release, fixing the DIP aligned with 
one 1.0 mm or 1.2 mm Kirschner wire. Covering the primary 
defect with one of the lobes of the flap allows the correction 
to be completely performed at that moment, with no need for 
more complex axial flaps or skin grafts, providing coverage 
with tissue similar to the original, maximizing the cosmetic 
result. The Kirschner wire is removed after 6 to 8 weeks, and 
family members are instructed about home rehabilitation 
exercises (Figure 2).

Expected Results
At the end of the healing period, good alignment of the 

finger is expected with adequate skin coverage, similar to 

Figure 1: Radiographic (A) and clinical (B) appearance of a severe 
angular deformity in the coronal plane of the DIP of the third finger 
of a 6-year-old child, sequel to inadequate treatment of crushing in 
a window.
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the original tissue, and an almost imperceptible scar. The 
advantage of this technique is that it provides sufficient skin 
coverage to promote large corrections without requiring 
complex flaps, making the procedure performance shorter 
and easier, with similar or better results.

Complications
Partial or total necrosis of the lobes, injury to the extensor 

mechanism during flap elevation, insufficient coverage of the 
correction area, and infection are possible complications.

Discussion
Fingertip injuries, when underdiagnosed and inadequately 

treated, are often the cause of nail and angular deformities 
of the fingers [11,12], with sometimes severe aesthetic 
and functional impairment, as demonstrated in the case 
described in the technique description. Angular correction, 
when performed early, allows adequate development of 
hand function in the most important phases of manual skill 
formation.

Typically, fractures associated with fingertip crush 
injuries in children are Salter type I and II physeal fractures 
with flexion deformity [11] due to insertion distal to the 
physis of the flexor tendon and proximal to the physis of 
the extensor tendon [3]. On the other hand, these injuries 
frequently combine capsuloligamentous, cutaneous, and 
tendinous components, and may cause deformities in all 
planes. Deformities in the coronal plane of the fingers are 
associated with severe aesthetic and functional impairment 
and must be corrected early.

The bilobed flap, originally described by Esser and 
modified and popularized by Zitelli, is a good alternative for 
skin coverage of areas with little skin mobility, such as the 
nose, and is more often used in facial plastic surgery, rather 
than simple skin grafting, which does not provide such a 
satisfactory aesthetic result, and the creation of axial flaps, 
in which the complexity and morbidity of the procedure can 
be greater, leading to greater morbidity and surgical time [6]. 
Its use has also expanded over time to other areas of the face, 
such as the ear, chin and lips, mainly for circular defects after 
tumor removal [7,10].

In hand surgery, this flap has already been described for 
covering defects secondary to the removal of tumors, such 
as DIP mucous cysts [9]. Of the fingers and for the angular 
correction of congenital deformities [8]. It is a good tool 
whenever large angular correction is required that hinders 
primary closure of the correction area.

Conclusion

The bilobed flap proved to be a good tool for correcting 
severe angular deformities of the fingers in the pediatric 
population, allowing for large correction, and providing 
skin coverage that is easy to apply with tissue similar to the 
recipient area. 

Its use allows minimizing the risk of complications 
associated with more complex flaps and with less surgical 
time and predictable results. 
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