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Bullous Pilomatricoma After Influenza Vaccination
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Abstract: Pilomatricoma, also known as “benign calcifying epithelioma”, is an uncommon slow-growing benign adnexal skin tumor,
which originates from primitive cells of the hair matrix and usually appears as a solitary, firm, and asymptomatic nodule beneath the
skin. Bullous pilomatricoma is a rare form of pilomatricoma, always presenting with firm subcutaneous nodules with a bullous
appearance. In this study, we report a 9-year-old Chinese presenting girl with bullous pilomatricoma after influenza vaccination.
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Introduction
Pilomatricoma is a benign skin neoplasm that arises from hair follicle matrix cells. It usually occurs on the head, neck,
and upper extremities. The etiology of pilomatricoma is unknown. Trauma, insect bites, or surgery are thought to be
antecedent events to the onset of the tumors.1 Pilomatricoma has other rare variants such as multiple pilomatricoma,2

perforating pilomatricoma,3 and bullous pilomatricoma.4 Bullous pilomatricoma is a very rare form of pilomatricoma
with a prevalence of 3%-6%.4

Influenza vaccination is extremely common, with many patients receiving the vaccine on an annual basis.
Complications are usually mild and self-limiting. Here we described a case of bullous pilomatricoma arising after
influenza vaccination. Although there has been a report about an association between bullous pilomatricoma and hepatitis
A vaccination,5 an association with influenza vaccination has not been reported previously.

Case Report
A 9-year-old girl presented with a solitary nodule on her left upper arm. Nine months ago, she received her routine influenza
vaccination in the left upper arm. A soy-bean size nodule developed on the vaccination site without any symptoms. The nodule
enlarged gradually, and a bullous appearance was detected one month earlier. The patient did not have any family history of
such or mechanical trauma. Dermatological examination revealed a pink-colored, 1.0 cm × 0.5 cm-sized, thick-walled, and
semi-translucent blister on the extensor aspect of the left upper arm. A 1.5 cm × 1 cm-sized and well-demarcated firm nodule
was detected underneath the blister (Figure 1). An incisional biopsy was performed. Histopathology showed a marked
lymphoedema and increased numbers of dilated lymphatics filled with eosinophilic lymph fluid in the superficial dermis and
the deep dermis. The tumor nests were composed of eosinophilic shadow cells and basophilic cells surrounded by a fibrous
capsule (Figure 2). Based on these findings, the lesion was diagnosed as a “bullous pilomatricoma.”

Discussion
Pilomatricoma, also known as calcifying epithelioma of Malherbe, is a benign calcifying tumor that arises from the hair
matrix and presents as a slow-growing dermal or subcutaneous mass.6 Pilomatricoma mainly occurs in children and
adolescents. Another small onset peak is between the ages of 50 and 70 years.7 Pilomatricoma has other rare variants
such as multiple pilomatricoma,2 perforating pilomatricoma,3 and bullous pilomatricoma.4 The subtypes are usually
defined by clinical features, the multiple pilomatricoma always presents with 2 or more lesions; the perforating
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pilomatricoma is characterized by the process of tumor cells perforating the epidermis; the bullous pilomatricoma always
presents with firm subcutaneous nodules with a bullous appearance.

Bullous pilomatricoma is rare, and its incidence is between 3% and 6%.4 Although pilomatricoma can be associated
with other disorders such as Steinert disease, Gardner syndrome, Turner syndrome, Sotos syndrome, 21 Rubinstein-Taybi
syndrome, medullary thyroid carcinoma, and sarcoidosis,1 the bullous variant has not been associated with these

Figure 1 A pink-colored, 1.0 cm × 0.5 cm-sized, thick-walled, and semi-translucent blister on the extensor aspect of the left upper arm. A 1.5 cm × 1 cm-sized and well-
demarcated firm nodule was detected underneath the blister.

Figure 2 The histopathology of the skin lesions showed expanded lymphatic vessels and lymph fluid in the dermis (40×, A), tumor masses composed of eosinophilic shadow
cells and basophils were seen (200×, B) and positive D2-40 (200×, C).
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disorders. The bullous lesions are located primarily on the shoulder and upper extremity.8 Clinical characteristics
reported include semi-transparent, erythematous, bluish or skin-colored, heavily folded or striae-like, flaccid blisters
overlying a solitary, firm-to-hard nodule.8,9

Theories have been proposed to explain the bullous appearance seen on pilomatricoma. The prominent bullous
appearance is attributed to lymphatic obstruction, which results in dilating lymphatic vessels, the leakage of lymphatic
fluid, and edema in the dermis surrounding the tumor.10 Another theory suggests that the tumor cells or infiltrating
inflammatory cells can produce elastolytic enzymes, which disrupt collagen fibers, destruct and dilate lymphatic vessels;
hence, the dermis is filled with lymph fluid and the bullous appearance is formed.10,11 Tumors found in vaccination sites
could be induced by trauma, persistent inflammation, or the inoculated attenuated agent itself.12,13

Histopathologically, eosinophilic shadow cells, basophilic cells, foreign body cells, calcified focus, or even ossifica-
tion can be seen.1 In a perforating pilomatricoma, the unique features of tumor mass extruded to the skin surface through
the perforated epidermal channel can be found.3 In a bullous pilomatricoma, in addition to these findings, lymphoedema
and dilated lymphatic vessels in the superficial dermis can be found in most cases.5,8 These lymphatic findings have been
described as standard pathologic features.

Pilomatricoma is still frequently misdiagnosed. Ultrasound is a valuable diagnostic tool in pilomatricoma.14 One
study showed that the rate of preoperative diagnostic accuracy is less than 49%.12 Pilomatricoma is difficult to diagnose
because of its varying morphology and unusual appearance. Furthermore, as vaccination-induced pilomatricoma is a rare
event, differential diagnosis under such settings can be more difficult. Therefore, histopathologic examinations are
required for its final diagnosis.

Bullous Pilomatricoma does not regress spontaneously, and surgical excision is the treatment of choice because
recurrence is rare. The limitation of our study was that the patient did not have an ultrasound. A major limitation of this
study is the lack of ultrasound finding, as that was not routinely performed in all the patients.

Conclusion
Bullous pilomatricoma, although rare, has been reported worldwide. Clinicians should be aware that bullous piloma-
tricoma may occur after vaccination. The prominent bullous appearance is probably attributed to lymphatic obstruc-
tion or elastolytic enzymes, however, the exact mechanism needs further study. Ultrasound, as a noninvasive
examination, is a valuable diagnostic tool in pilomatricoma, but the final diagnosis and treatment requires surgical
resection.
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