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Abstract
An intraosseous epidermal cyst is a rare benign cystic lesion. It is thought to result from congenital factors or trauma and can lead to bone destruction because the cyst develops at the soft tissue around the bone. Radiological findings of intraosseous epidermal cysts are a well-defined radiolucent lesion, with cortical expansion. It is important to differentiate an intraosseous epidermal cyst with other disease developed at distal phalanx because its clinical and radiological findings are similar. We report two rare cases of intraosseous epidermal cysts that developed at the distal phalanx.



	
Keywords: 
intraosseous epidermal cyst; 
distal phalanx





Epidermal cysts are common benign tumors of the skin, but intraosseous epidermal cysts at the phalanx are rare.1, 2) Congenital anomalies, trauma, and iatrogenic factors are reported as etiological causes. Phalangeal epidermal cysts commonly involve the distal phalanx. Epidermal cysts occur at periosteal soft tissue and invade the bone, resulting in circular or discoid bony destruction. Treatment involves a combination of curettage and bone grafting, and it has a good prognosis, with a low recurrence rate.1) Intraosseous epidermal cysts are too rare to be of primary concern. However, it is important to rule out other more common diseases of the distal phalanx that present with similar clinical manifestations and radiological findings. We conducted curettage and bone grafting in 2 cases of intraosseous epidermal cysts of the distal phalanx and obtained good results clinically and radiologically at 1 year follow-up.
Case Report
1. Case 1
An 11 year-old girl attended our clinic with a mass in the left 4th finger. She detected the mass 4-5 years earlier, and it had gradually increased in size. She had visited a primary clinic for aggravating pain 2-3 months earlier and was referred to our hospital following abnormal findings in the radiological workup. There was no history of trauma or familial history of epidermal cysts. The 0.5×0.5 cm sized mass was just below nail bed, with mild tenderness. There was no heating sensation or erythema, and the distal sensory status and the circulatory status were normal. Radiography revealed a 9.3×6.5 mm sized concentric radiolucent lesion at the distal phalanx, as well as cortical expansion and disruption of the cortical bony margin (Fig. 1A, B). On MRI, the lesion had intermediate signal intensity in T1-weighted images and high signal intensity in T2-weighted images (Fig. 1C, D). Surgery was performed for treatment and histological analysis. The 4th fingernail was extracted, and the lesion was exposed by oblique incision of the onyx. Eggshell-like thinning of the cortical bone was found intraoperatively, and a yellow-white creamy material was exposed after incision (Fig. 2A, B). The curettage was done carefully due to the thinned bony cortex, and the onyx was sutured. Based on microscopic findings, the cyst wall was composed of epithelial cells, and the cavity was full of keratinized lined material. The diagnosis was an intraosseous epidermal cyst (Fig. 2C, D). There was no complication postoperatively, no pain during 9 months of follow-up, and no recurrence.
[image: Figure F1 ]Fig. 1

  (A, B) Radiographs show a round shaped radiolucent lesion with cortical expansion and thinning of left 2nd finger. (C, D) T1-weighted and T2-weighted MR images show lower and higher signal lesion at the left 2nd distal phalanx.
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  (A, B) Intraoperatively, the bone cortex was as thin as an egg shell; when the lesion was incised, yellow-tan cheese like creamy material was released, and a thick layer of tissue was peeled from within the cavity of the lesion. Curettage of the lesion was performed. (C, D) Cyst is lined by cornified epithelium, has a distinct granular layer, and contains lamellated keratin without calcification. Although some of these cysts result from traumatic inclusion for the epidermis, the majority probably arise from cystic dilation of the infundibular portion of hair follicles (×100), (×40).




2. Case 2
A 27 year-old male attended our hospital for pain at the left 2nd finger. He had undergone surgery 2 years earlier after his left 2nd fingertip had been crushed by a machine. Edema and tenderness were present at the left 2nd fingertip. A 4×4 mm sized radiolucent round-shaped lesion was found on the radiological workup, with cortical expansion and disruption of the periosteal margin (Fig. 3A, B). The lesion had intermediate signal intensity in T1-weighted images and high signal intensity in T2-weighted images (Fig. 3C, D). The lesion was exposed by oblique incision at the onyx after extracting the nail, and whitish material was exposed. Curettage was done, and the onyx was sutured. After 14 months of follow-up, the osteogenesis had not completely resolved (Fig. 4A, B) but there was no pain. Although there was nail deformity, the patient was satisfied (Fig. 4C).
[image: Figure F3 ]Fig. 3

  (A, B) Radiographs show a round shaped radiolucent lesion with cortical expansion and thinning of left 4th finger. (C, D) T1-weighted and T2-weighted MR images show lower and higher signal lesion at the left 4th distal phalanx.
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  (A, B) Anteroposterior and lateral radiographs 14 months after curettage show diminished radiolucent lesion and progression of union compared with previous radiographs. (C) Gross finding shows nail deformity 14 months after operation.





Discussion
Epidermal cysts, also called epidermal inclusion cysts, are common, but intraosseous epidermal cysts are rare. Epidermal cysts usually invade the skull and phalangeal bone. They occur frequently in people aged 20 to 40 years.1, 2, 3) According to some studies, epidermal cells implanted in bony tissue after trauma or surgery may give rise to these cysts.2) They have also been attributed to the expansion of populations of embryonic cells that exist congenitally in bone.2, 4) Symptoms of epidermal cysts are a slightly enlarged finger, with a rubbery to firm texture, often with tenderness. Most epidermal cysts do not invade the joint or limit the range of motion.1, 2) Epidermal cysts at the distal phalanx are the most common site in the hand. Such cysts show up as a concentric pattern in bone radiographs. Other characteristics include an osteo-destructive lesion in the center, an expanded cortex, and a radiolucent lesion with well-defined margins. Gross findings intraoperatively in the cyst, the cystic cavity is found. It has the internal lining which is easily separated from the surrounding bone. The cystic cavity is sometimes empty, but it is usually filled with a yellowish or yellow-white cheese-like material. Epidermal cysts are composed of stratified epithelium and intra-cyst material containing desquamated keratin, which can be examined using a polar microscope. Most intraosseous epidermal cysts are benign in nature. Transformation into a malignant lesion has been reported rarely.5)
The treatment of epidermal cysts is usually curettage, cystectomy, and bone grafting, and good prognosis can be expected. Histological examination is necessary for confirming the diagnosis and is also important for preventing recurrence.1, 3)
The differential diagnosis should include enchondromas, glomus tumors, osteoid osteomas, giant cell tumors, metastatic tumors, and osteomyelitis.1, 2, 6, 7) Most enchondromas occur in the hand, especially at the proximal phalangeal bone, and they are rare at the distal phalangeal bone.8, 9) Enchondromas have a clear margin, in addition to an expanded radiolucent area and expansion and thinning of the cortex surrounding the lesion. These radiological findings are hard to distinguish from those of intraosseous epidermal cysts.10) One diagnostic indicator is that lesions associated with enchondromas usually contain a calcified portion, whereas those associated with intraosseous epidermal cysts do not. In addition, whitish or blue-whitish fragile tissue is seen in enchondroma intraoperatively, whereas intraosseous epidermal cysts are filled with yellow-white caseous material, and a membrane surrounds the cyst. Glomus tumors are common at subungual sites, and stabbing pain is the chief complaint. Usually, there are no specific radiological findings indicative of a glomus tumor, but an indented lesion is often found under the nail. Patients with osteoid osteoma experience pain, which is aggravated at night. Characteristic radiological findings are a nidus that has round- or oval-shaped, radiolucent and centrally located in cortex of the long bone. Giant cell tumors are common at the metacarpal bone and proximal phalangeal bone, and they show rapid progression. Radiological findings are a poorly margined osteolytic lesion. In the hand, they are associated with cortical expansion and destruction and extension into the soft tissue.
Considering the differential diagnoses of epidermal cysts, an intraosseous epidermal cyst cannot be suspected based on an expanding osteolytic lesion alone. Other bone tumors and diseases should be differentiated through clinical and radiological examination. If an intraosseous epidermal cyst is confirmed by histology, optimal treatment can be easily followed.
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  (A, B) Radiographs show a round shaped radiolucent lesion with cortical expansion and thinning of left 2nd finger. (C, D) T1-weighted and T2-weighted MR images show lower and higher signal lesion at the left 2nd distal phalanx.
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  (A, B) Intraoperatively, the bone cortex was as thin as an egg shell; when the lesion was incised, yellow-tan cheese like creamy material was released, and a thick layer of tissue was peeled from within the cavity of the lesion. Curettage of the lesion was performed. (C, D) Cyst is lined by cornified epithelium, has a distinct granular layer, and contains lamellated keratin without calcification. Although some of these cysts result from traumatic inclusion for the epidermis, the majority probably arise from cystic dilation of the infundibular portion of hair follicles (×100), (×40).
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  (A, B) Radiographs show a round shaped radiolucent lesion with cortical expansion and thinning of left 4th finger. (C, D) T1-weighted and T2-weighted MR images show lower and higher signal lesion at the left 4th distal phalanx.
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  (A, B) Anteroposterior and lateral radiographs 14 months after curettage show diminished radiolucent lesion and progression of union compared with previous radiographs. (C) Gross finding shows nail deformity 14 months after operation.
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