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Abstract

 Background: The thumb plays a key role in hand function for 
precise dexterity. The surgical treatment of full avulsions of the digital 
skin sheath by tearing (ring syndrome) is complex and the management 
of these lesions is challenging for the reconstructive surgeon. When re-
plantation is not possible, other alternatives are available if the covering 
tissue is thin and flexible.
 
 Case presentation: A 30-year-old male, tobacco addict, had a 
thumbsequelae similar to a stage III ring finger. Revascularization attempt 
failed and the skin envelope necrosed secondarily. A groin pocket flap-
graft allowed a conservation of his thumb with a satisfactory aesthetic 
and functional result.

 Conclusions: We described a thumb coverage by a groin flap-
graft using an original pocket design. This simple and safe procedure, in 
the carefully selected patient can successfully address functional and 
aesthetic concerns simultaneously, with minimal sequelae at the donor 
site. This technique can be used to treat a cutaneous tearing of the other 
fingers.
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Introduction

Hand traumatism may result in soft tissue defects, which cause 
functional loss [1]. The thumb is crucial in hand function. Daily 
activities such as holding, gripping, opposition, circumduction, 
and motions involving the manipulation of the hand are possible 
because of the unique anatomical properties of the thumb. Thus, 
damage to the thumb results in greater loss of function compared 
to the other fingers [2].

When thumb loss occurs due to trauma, replantation is the 
best method to restore full function. When replantation is not 
possible, thumb reconstruction using autologous tissue is neces-
sary [3].

In addition, the surgical treatment of full avulsions of the digi-
tal skin sheath by tearing is complex and the long-term results are 
sometimes disappointing both aesthetically and functionally. The 
management of these lesions is challenging for the reconstructive 
surgeon.

Herein, we present a case report describing a thumb recon-
struction by a groin flap-graftin a young man’s non-dominant 
hand, re-sensitized by a Litter-like procedure.

Case presentation

Patient and operative indication

A 30 years-old man was admitted in the emergency room (ER)
for severe trauma of the first ray of his non-dominant left hand.

The patient is originally from India, a computer scientist, had 
no major past medical history. He is an active smoker. He had 
fallen while climbing a tree, and had skewered his thumb with a 
wooden branch.

It had an appearance similar to a ring-finger stage III classifi-
cation of the thumb (Figure 1). On clinical examination, the skin 
envelope of the thumb was complete.  The X-ray showed a trans-
verse diaphyseal fracture of the distal phalanx.

This patient, hemodynamically stable and with no other le-
sions, was rushed to the operating room. The arteries and collat-
eral nerves were stripped, but the long thumb flexor tendon and 
the extensor tendon was intact. Osteosynthesis by interphalan-
geal broaching was performed and a revascularization with arte-
rial bypass by venous grafting was attempted (Figure 2). Revascu-
larization was initially successful butan arterial thrombosis with 
cutaneous necrosis complicated the procedure on post-operative 
day (POD) 3.

The different surgical alternatives for thumb reconstruction 
were discussed in the setting of an active smoker patient. We 
were looking for a reliable technique in terms of vascularization. 
Therefore, our team was not favorable to a microsurgery (free 
flap) technique. Thus, a reconstruction by free toes transfer was 
not considered as the best option for our patient and an attempt 
at reconstruction by a groin flap-graft was proposed and accepted 

by the patient. This technique was, according to us, the more reli-
able and functional option/alternative, in face of the impossibility 
of a free flap.

Surgical technique

The procedure was performed under general anesthesia. The 
patient is positioned supine on the operating table with both arms 
supported on arm boards, abducted to 90°. A pneumatic tourni-
quet was placed at the root of the limb.

The first step was the pre-operative drawing. A template for 
drawing the inguinal flap can be made using an operating sterile 
glove and allows determining the necessary skin coverage area. 
The design is adapted in a spindle, in order to facilitate skin clo-
sure.

Figure 1: Trauma with skin degloving of the thum, similar to a ring 
finger stage III. (A): Appearance of the traumatized thumb on admis-
sion to emergency room. (B): Profile x-ray.

Figure 2:  Attempt to revascularize the avulsed cutaneous segment 
with the intervention of a venous graft bypass.
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Second step consists of a debridement of necrotic tissue. This 
step must be performed with the tourniquet deflated in order to 
evaluate properly viable tissues. A sterile glove used as a template 
allows, by drawing transparently over the area to be covered, to 
define the minimum skin area required. In our case, we needed to 
shorten the thumb.

Third step is to create subcutaneous pocket for the thumb in-
troduction. This step is facilitated by the inflation of the pneu-
matic tourniquet, at 250 mmHG. The inguinal flap is harvested in 
a subdermal plane, with an upper hinge. The ends of the spindle 
are de-epidermized. The dermal pedicle flap, thus obtained, is 
plastered and sutured on itself in order to obtain a pocket for the 
area to be covered with the thumb. The finger is inserted into 
the pocket and the edge of the healthy skin edge on the thumb is 
sutured to the skin edges forming the open area of the pocket on 
the flap. At the end of this step, the patient’s upper limb is strictly 
immobilized for 3 weeks.

Once the theoretical vascular autonomy of the flap is restored, 
the last step is for the flap to be weaned. Superficial skin sloughing 
off is common. These damaged area must be removed sparingly.

Post-operative care and results

The patient was hospitalized for six weeks. Complete healing 
of the thumb and inguinal sampling site was achieved at 3 weeks 
(Figure 3). At 1 month post-operatively, the patient had found a 
solid thumb-index pinch movements and a Kapanji score at 9/10. 
The patient was very satisfied with the aesthetic result. Physio-
therapy was started over the following week. At 12 weeks from 
weaning, a Littler’s like island heterodigital flap by transferring the 
radial collateral pedicle of the 4th ray, optimized thumb recon-
struction by resensitizing the tip of the reconstructed thumb pulp. 
(Figure 4).

Discussion

The groin pocket flap-graft technique described here gives the 
surgeon an opportunity to achieve the coverage of the thumbex-
posed with the best aesthetic results.

The success of a digital reimplantation depends mainly on the 
mechanism of the traumatism. The tearing lesion with skin avul-
sion lead to a poor prognosis. This reconstruction takes all its im-
portance for the 1st digitation, the thumb being a key element of 
the hand’s function. The technique chosen must allow the finger 
to be mobilized rapidly. The tissue used must therefore be fine 
and flexible. Reconstruction should allow sensitivity to be recov-
ered, if possible.

Several surgical techniques for thumb reconstructionare pos-
sible. The main advantage of local flaps is that they provide tissue 
similar to avulsed tissue but make it possible to cover limited skin 
defect and their removal induces significant sequelae on adjacent 
fingers [4]. Locoregional flaps based on radial or ulna vessels are 
questionable when they require the sacrifice of one of the two 
major axes of hand vascularization. In addition, their removal im-
poses an unsightly scar on the forearm and skin thickness is gen-
erally greater and less suitable for distal thumb coverage [5].

We could have considered a partial toe transfer using the wrap-
around technique. However, the patient refuses the aesthetic 
morbidity of such a surgery. Otherwise, this smoker patient was at 
risk of vascular complications and these two reasons led us not to 
consider microsurgery as a first-line treatment. Indeed, aesthetic 
sequelae at the donor site and functional sequelae with pain type 
can be a reason for the patient to refuse this reconstruction [6].

The free flaps (temporal fascia flap, antero-lateral thigh flap 
and superficial circumplex iliac artery flap) were rejected because 
of the vascular risks associated with the patient’s active smoking. 
In addition, the free flaps would have given thick and not very 
functional reconstructions, except for the free fascia temporalis 
flap but which involves an additional grafting sequelae.

McGregor’s inguinal flap has a thickness not very suitable for 
finger reconstruction, with poor functional and aesthetic results 
for mobility [7].

The thumb cover by a groin flap-graft is a fast and simple pro-
cedure for patients with skin defect of the thumb.

Figure 3: Results at 3 weeks. (A): Appearance of the graft flap at 3 
weeks. (B): Appearance of the inguinal scar at 3 weeks.

Figure 4: Littler procedure to re-sensitize the thumb pulp. (A): Intra-
operativeview. (B): Viewat 3 weeks.
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The flap-graft technique, initially described by Colson, and 
taken at the inguinal region, is an interesting alternative because 
of its reliability and finesse. It is a flap degreased from the outset, 
fed by its pedicle, and later fed by its deep face in the manner of 
a graft [8]. Colson proposed a donor area located on the antero-
lateral side of the contralateral arm. Inguinal sampling reduces 
patient discomfort and scarring sequelae. We describe a technical 
variant in the modeling of this flap, which folds on itself, follow-
ing a pre-operative drawing designed on the basis of a template. 
This allows a custom digital pocketing. The creation of this pocket, 
designed to contain the injured finger, allows an optimization of 
the final result in terms of fineness and adjustment of the flap on 
the surface to be covered. This technique is also possible to treat 
skin tears from other fingers [9].

We recommend this technique, when a toe transfer isn’t pos-
sible, in the mechanisms of skin avulsion because it gives very sat-
isfactory results in a compliant patient. Aesthetically, it provides 
a thin and homogeneous thumb, as it would have been obtained 
with a total skin graft. However, it should be noted that the scars in 
this type IV Fitzpatrick patient, are dyschromic and have a hyper-
trophic tendency. Nevertheless, the recovery of an index-thumb 
clamp, which is functionally correct, is early after weaning.

This procedure must be completed by secondary surgeries. In-
deed, the thumb plays a very important role in hand function, so 
it is important to take any kind of measure to restore the mobility, 
stability, length and sensory properties of the thumb after hand 
trauma. The Littler heterodigital neurovascular flap is a method-
which can be used to achieve this purpose by flawlessly restores 
sensory function after a Colson flap-graft [10]. Our procedure was 
not the original Littler procedure as we didn’t use the ulnar pulp 
of the ring finger, innervated by the ulnar nerve, to re-sensitize a 
thumb that is why we called it “a Littler’s like island heterodigital 
flap”.

The main disadvantage of this technique is related to its con-
straining character related to the long period of immobilization. 
This can cause pain, maceration and stiffness. This makes it a sur-
gery reserved for patients who are motivated by surgery and have 
understood it well. However, in a compliant patient surrounded 
by relatives, the immobilization time from flap making to flap 
weaning would probably be achievable at home, which would 
drastically reduce the length of hospitalization to a few days and 
improve the patient’s experience. On the other hand, a superfi-
cial suffering of this random flap is possible, requiring a compro-
mise between the importance of degreasing the sampled flap, so 
therefore the thickness of the future thumb, and that of the cor-
rect vascularization of the flap. These controlled healing but can 
extend the recovery time. It should also be highlighted that this 
flap is not sensitive, in contrast to a free toe transfer. Finally, the 
flap may be a little dyschromic and keeps any hair from the donor 
area.

Conclusions

The groin pocket flap-graft is a good option in thumb recon-
struction, as a first-line treatment for patients who refuse the 
morbidity of a toe transfer donor site or patient at high risk of 
microsurgical failure, or in areas where microsurgical methods are 
difficult to implement, in finger covers having undergone skin avu-
sions in patients able of withstanding constraining immobilization. 
It allows an optimal aesthetic and functional result at the price of 
a very discreet scar at the donor site but requests a secondary 
sensitization procedure.
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