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A B S T R A C T 

 

Introduction 

 

Subungual exostosis (SE), first described by Dupuytren as early as in 

1847, is a rather uncommon benign bony outgrowth of the distal phalanx 

of the toes, affecting mainly adolescents and young adults [1, 2]. SE is 

commonly located at the hallux, while other toes and fingers can rarely 

be affected [2, 3]. It is usually an isolated lesion but can also be a 

manifestation of inherited disorders. While inherently painless, it grows 

progressively and applies pressure on the nail plate, leading to 

onychodystrophy and toe deformity which eventually produces pain and 

has negative impact on the quality of life of the affected individuals.  

 

The exact aetiology of the disease remains obscure with repetitive 

trauma and chronic infection to represent the main associated factors. 

Some studies suggest that these factors lead to reactive metaplasia, but 

the identification of a chromosomal translocation involving collagen 

genes suggests a neoplastic aetiology [2, 4]. There is still controversy 

regarding the association of SE with osteochondroma. Histologically, 

the cartilage found in the SE is fibrocartilage, whereas osteochondroma 

is made of hyaline cartilage. These differences indicate that SE is 

possibly a distinct clinical entity and not a variation of osteochondoma 

[2]. The differential diagnosis includes infectious diseases, mainly 

fungal infections and both benign and malignant neoplasms. Definitive 

diagnosis can be quite challenging and therefore high clinical suspicion 

is required. Detailed history, clinical examination, radiologic 

examination, and histopathologic examination are all important parts of 

the diagnosis. 

 

The mainstay of treatment of SE is surgical excision, usually with either 

total or partial excision of the nail [2, 5, 6]. Complete excision of the 

lesion is essential in order to avoid recurrence. Several techniques have 

been described over the years in an effort to produce successful results 

in combination with a satisfactory cosmetic appearance. The aim of the 

present paper is to present a step-by-step guide to the in situ split-

thickness toenail bed graft technique, while preserving the nail. 

 

Case Presentation  

 

I History 

 

Our patient is a young female, who at the time of her first visit was 21 

years old. Her main complaint was a progressive, over the last 6 months, 

nail deformation of the hallux, which by that time caused her discomfort 

when wearing closed shoes. She did not report any trauma or infection, 

fungal or otherwise, of her big toe. The patient had already seen other 

surgeons who have suggested the removal of the lesion along with the 

nail, which was unacceptable for her. 
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II Clinical Examination 

 

On clinical examination, almost two thirds of the nail were elevated, and 

a large mass was protruding centrally and medially (Figure 1). 

 

III Radiological Imaging 

 

On radiological examination, a big exostosis was sprouting from the 

distal medial part of the second phalanx of the hallux (Figure 2). 

 

 

 

 

 

 

 

 

Figure 1: Clinical appearance of the elevated nail and the protruding 

mass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Radiological appearance of the exostosis. 

 

IV Surgical Technique 

 

After surgical preparation of the site, a digital block with 1% lidocaine 

was performed and a finger tourniquet using a tight elastic ligature at the 

base of the thumb was applied, to control the bleeding. The nail was 

elevated from the medial and most of the proximal nail folds by means 

of a small periosteal elevator beneath the nail, while the rest of the 

proximal and lateral nail folds were kept intact. The protruding bony 

exostoses along with the pathologic nail bed were removed (Figure 3), a 

fine rongeur was used to remove any residual osteochondral tissue up to 

the normal bone tissue border and to smoothen the surface, leaving 

medially a big area of uncovered phalangeal bone (Figure 4). With a 

number 15 blade (Figure 4) a thin split-thickness layer of the healthy nail 

bed of the same toe, of similar size as the defect, was obtained (Figure 

5). The nail bed graft was placed over the defect and sutured in place 

with 4-0 vicryl. (Figure 6).  

 

Finally, the elevated nail was replaced under the proximal and medial 

nail folds onto the nail bed and kept in place by two sutures (Figure 7) 

to protect the graft and the donor-site area. The excised tissue was sent 

for biopsy which confirmed the diagnosis of subungual exostosis. A 

written consent was taken from the patient to report the results of her 

treatment. 

 

 

 

 

 

 

 

 

 

 

Figure 3: Removed exostosis covered with nail bed. 

 

 

 

 

 

 

 

 

 

Figure 4: A large area of uncovered bone is left medially. With a number 

15 blade a thin split-thickness layer of healthy nail bed of the same toe, 

of similar size as the defect, is obtained. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: The thin split-thickness layer of healthy nail bed. 

 

 

 

 

 

 

 

 

 

 

Figure 6: Placement of the nail bed graft over the defect and suture 

application. 

 

 

 

 

 

 

 

 

 

 

Figure 7: Replacement of the nail on to the nail bed, held with two 

sutures. 
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V Postoperative Follow-Up 

 

The sutures were removed at 3 weeks postoperatively (Figure 8A). The 

nail fell off at about 6 weeks leaving a well incorporated graft. At 3 

months we could see that the graft area was almost indistinguishable to 

the healthy nail bed and there was no damage to the donor-site area 

(Figure 8B). At 6 months the nail had covered two thirds of the nail bed 

without lifting off or deformation (Figure 8C). At 11 months the nail has 

completely covered the nail bed (Figure 8D). The patient has reached the 

second year following the operation and has no signs of recurrence of 

the lesion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: A) At 3 weeks. B) At 3 months. C) At 6 months. D) At 11 

months. 

 

Discussion 

 

Knowledge and understanding of nail anatomy is of utmost importance 

before attempting surgical procedures involving the nail. As already 

known, cell proliferation is derived from the nail matrix, especially the 

proximal half of the matrix. As a result, any trauma or surgical procedure 

involving the proximal matrix is more likely to cause scarring and 

subsequently onychodystrophy and poor cosmetic results [7, 8]. Trauma 

to the nail bed can cause onycholysis (non-adherence) to the nail or 

ingrowing of the nail [6, 9]. A nail requires three or four growth periods 

to improve its shape, volume and appearance. 

 

Traditionally in the literature, nail excision, either complete or partial, is 

the most common treatment, leaving the toe without appropriate nail 

coverage during a period of 4-6 months until a new one grows in. Lokiec 

et al. described a partial onychectomy combined with relocation and 

suturing to the nail back over the raw bone surface, offering a natural 

coverage, with good cosmetic results [10]. A similar technique but with 

a mentioned, but somewhat obscure, repair of the damaged nail bed and 

refixation of the excised nail onto its bed was reported by Malkoc et al. 

[11]. Suga suggested that in the cases where the lesion was small a fish-

mouth type incision of the nail-bed could be used with good cosmetic 

results but with a higher rate of recurrence, probably due to limited 

excision so as to be able to close the defect [6]. 

 

In the cases with a larger lesion, coverage of the defect has been 

attempted with artificial skin graft but with onycholysis or ingrown nail 

in all of the cases [6]. DaCambra et al. recently reported satisfactory 

outcomes with the use of VAC (vacuum Assisted Closure) in cases of 

large nail defects after excision [12]. 

 

The split-thickness nail-bed graft technique has been described mainly 

in the setting of large nail defects due to injury [13, 14]. The thin in situ 

split-thickness technique, described by Choi et al. in one case, uses a thin 

split-thickness graft from the adjacent non-injured nail-bed, thus 

decreasing the donor-site complications, with excellent result [15]. In the 

present paper we attempted to give a detailed step-by-step description of 

the surgical technique and the postoperative follow-up period. It is a very 

effective technique, especially in cases like ours where large excisions 

are needed in order to completely remove the lesion, as it enables 

tension-free wound healing. The preservation of the nail offers 

protection to the donor-site and the graft and leads to an excellent 

cosmetic result.  

 

Conclusion 

 

The outcome of our case was in line with the current literature, which 

supports the retention of the nail and the thin in situ split-thickness toe-

nail bed-graft technique in large nail defects following SE excision. Our 

technique led to a highly satisfactory cosmetic result, while no 

recurrence of the lesion was reported. 
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