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Introduction: Epidermoid cysts (E.C.s), also known as sebaceous cysts, are benign asymptomatic subepidermal nodules filled with
keratin material. These cysts originate from the follicular infundibulum, which when obstructed by keratin, results in cyst formation.
Conventionally, E.C.s have been managed surgically with a high success rate and minimal complications. In this report, we present the
successful resolution of an E.C. using a minimally invasive technique involving the intralesional injection of recombinant hydrolytic
enzymes like hyaluronidase, collagenase, and lipase.

Case Presentation: A 44-year-old woman with no significant medical history presented to the clinic with a mass on her right cheek
that had been evolving for over 10 years. Skin and soft tissue ultrasound confirmed the presence of an E.C. of 9.3%6.6 x 9.3 mm.
Owing to the size and location of the cyst, a decision was made to infiltrate the lesion with recombinant enzymes. Remarkably,
significant clinical improvement was observed on Day 21, and complete dissolution of the E.C. occurred 40 days after the initial
intervention. Importantly, no recurrences were observed during the 4-year follow-up period.

Conclusion: Intralesional administration of hydrolytic enzymes represents an innovative technique in the management of E.C.s.
However, further controlled studies are required to determine the efficacy and safety of this procedure.
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Introduction

Epidermoid cysts (E.C.s), also known as sebaceous cysts, are benign, asymptomatic, dome-shaped, encapsulated
subepidermal nodules filled with keratin material.' E.C.s originate from the follicular infundibulum, where plugging of
the follicular orifice results in the formation of a cyst communicating with the skin surface via a keratin-blocked orifice.'”
* Although commonly referred to as sebaceous cysts, this term is inappropriate because the lesion develops within the
infundibulum and does not involve the sebaceous gland. Other common synonyms include infundibular, epidermal, and
epidermal inclusion cysts.* While these cysts are generally benign lesions, on rare occasions, malignant tumors may arise
within this type of lesion.””’

Most cases of E.C.s are sporadic and not associated with specific genetic syndromes. However, E.C.s can occur in
Gardner syndrome® (familial adenomatous polyposis) and Gorlin syndrome® (basal cell nevus syndrome). Therefore, the
occurrence of E.C.s before puberty in unusual locations and numbers should raise suspicion of one of these syndromes.
In Favre—Racouchot syndrome (nodular elastosis with cysts and comedones) in elderly patients, E.C. may result from
chronic sun damage. Furthermore, the appearance of E.C.s has been associated with the administration of B-Raf (serine/
threonine-protein kinase B-Raf) inhibitors, such as vemurafenib, dabrafenib, and encorafenib, and they typically appear

on the face.” Additionally, E.C.s have been reported in patients treated with imiquimod and cyclosporine.’'°
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While complete surgical excision of the cyst with its wall or capsule intact is classically accepted as the most effective
treatment for E.C., some authors advocate the minimal excision technique as equally effective, less invasive, and
esthetically more appropriate.'' However, medical literature on minimally invasive techniques is scarce. This case report
describes the successful treatment of an E.C. in the right cheek using a minimally invasive technique involving
intralesional injection of recombinant hydrolytic enzymes like hyaluronidase, collagenase, and lipase.'?

Hyaluronidase stands at the forefront of enzymatic treatments in dermatology, distinguished by catalysing hyaluronic
hydrolysis (H.A). The mechanism of action of this enzyme involves H.A., hydrolysis at 1,4-glucosaminidic bonds between
glucosamine and glucuronic acid, alongside other mucopolysaccharides within the extracellular matrix. Additionally, hyalur-
onidase significantly enhances tissue permeability through high molecular weight H.A. fragmentation, which, in turn, boosts
other local drug efficacy like anaesthetics, mesotherapy, and dermal filler injection, among others. Additionally, it offers
a corrective mechanism for addressing undesirable outcomes or facial asymmetries via HA-based dermal filler degradation.'*"?

Delving into matrix metalloproteinases (M.M.P.s), collagenases play a crucial role, extending beyond their primary
function of collagen degradation. These enzymes are effector molecules that promote dermal cell migration and
reepithelialisation while protecting against apoptosis and inflammation. The human body hosts diverse collagenases,
yet recombinant bacterial-origin collagenases exhibit pronounced efficacy in collagen hydrolysis. Notably, collagenase
has demonstrated its ability to activate keratinocyte cellular responses in vitro, encouraging granulation tissue develop-
ment, inflammation reduction, reepithelialisation, and hastening wound closure. These advantages highlight collagenase
potential in skin rejuvenation, scar management, and preparatory procedures for surgery.'>!'*!>

A complementary enzyme, lipase, is known mostly for triacylglycerides hydrolysis and is used for targeting localised
fat reduction, cellulite management, and enhancing both the face and body contours. This enzyme’s application under-
scores the multifaceted approach of enzymatic therapies in improving aesthetic outcomes, offering innovative solutions

for complex dermatological challenges.'®!”

Case Presentation

A 44-year-old woman with a non-tender nodule in the right cheek for over ten years. The patient had a history of
moderate acne vulgaris during adolescence. There were no other significant clinical findings prior to developing the
lesion. Physical examination revealed a single nodular lesion on the right cheek, which protruded slightly beyond the skin
surface (Figure 1). Upon palpation, a soft-textured lesion was detected, more palpable than visible, measuring approxi-
mately 1 cm in diameter. The lesion was well-defined, oval-shaped, nonpainful, mobile, and clinically compatible with an
E.C. To characterise the lesion further, an ultrasound evaluation was performed, which revealed an ovoid, hypoechoic,
cystic structure with regular borders measuring approximately 9.3%6.6 x 9.3 mm in the subcutaneous cellular tissue plane
(Figure 2).

Given its location on the face and its small size, after the patient’s informed consent was obtained, intralesional
enzymatic therapy was started using the recombinant enzymes Slim Lipase PB500 (Pbserum®, Madrid, Spain), Smooth
Collagenase GH PB220 (Pbserum®, Madrid, Spain), and Drain Hyaluronidase PB3000 (Pbserum®, Madrid, Spain)
according to the protocol described below:

Preparation of the Enzymatic Solution
1. The enzymes were present in a vial in the form of lyophilised powder.
2. One millilitre of 0.9% physiological solution was poured into a 3 mL injector in which each of the enzyme vials
(Slim Lipase PB500, Smooth Collagenase GH PB220 and Drain Hyaluronidase PB3000) was to be reconstituted.
3. A total of 3 mL of the enzyme solution was prepared, ie, 1 mL for each vial.

Intralesional Treatment Protocol
4. Asepsis and antisepsis of the area were achieved.
5. The enzymatic treatment was applied with a 3 mL syringe and a 30G % needle. In this method, 1.5 mL of the
mixture was applied in the centre of the cystic lesion and 1.5 mL in the perilesional region radially.
6. Finally, routine postprocedural recommendations, precautions, and follow-up plans were explained to the patient.
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Figure | Mass on right cheek.

Figure 2 Ovoid, hypoechoic cystic lesion with regular borders, measuring approximately 9.3x6.6 x 9.3 mm in the subcutaneous cellular tissue plane.

Patient Monitoring and Control
Day 7 after enzymatic treatment: Erythema, oedema, and inflammatory reaction were observed in the infiltrated area
(Figure 3a). Ultrasound follow-up showed a hypoechoic lesion in the subcutaneous cellular tissue with slightly irregular
borders measuring 6x7 x 3 mm (Figure 3b). A wait-and-watch approach was adopted, and a reapplication was performed
subsequent to the control ultrasound on Day 21 after the initial application.

Day 21 after enzymatic treatment: A new enzyme application was performed using the same dilution and volume as
before (Figure 3c).

Day 41 after enzymatic treatment: A reduction of the nodular volume was observed, leaving an erythematous macule in
its place (Figure 3d). Control ultrasound revealed the absence of tumours (study without clinical alterations) (Figure 3e).

Long-term evolution: Four years after enzymatic application, there is no evidence of C.E. recurrence (Figure 3f).
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Figure 3 (a) After the first session, erythema, oedema, and inflammatory reactions are observed in the infiltrated area. (b) Hypoechoic lesion in the subcutaneous cellular
tissue with slightly irregular borders of 6x7 x 3 mm. (c) New application of the enzymes with the same dilution and volume as previously mentioned. (d) Reduction of the
nodular volume, leaving in its place an erythematous macule. (e) Control ultrasound shows the absence of tumours. (f) Affected area 4 years after the application.

Ethics Statement

All procedures undergone in this patient were conducted described in this report were carried out in strict compliance
with the ethical guidelines of both institutional and national research committees. In addition, our methods conform to the
ethical standards set forth in the 1964 Declaration of Helsinki and its subsequent amendments, ensuring high ethical and
scientific integrity. The study was also reviewed and approved by the Research Ethics Committee Of The Caribbean
Foundation For Biomedical Research with approval number CEI-BIOS-001-170524-301. The patient involved in this
clinical case gave written informed consent, accepting the use of his clinical information and images for research and
publication purposes.

Discussion and Literature Review

Epidermoid and dermoid cysts are rare benign lesions in the head and neck region, comprising nearly 7% of lesions in
these areas. E.C.s, formerly known as sebaceous cysts, are the most common benign cutaneous lesions, accounting for
approximately 85-90% of all excised cysts.*'® E.C.s can manifest as solitary or multiple lesions,*'® predominantly
affecting men in their third and fourth decades of life.! However, the presentation age range varies widely from birth to
the eighth decade of life. While the face, neck, periauricular area, and upper trunk are the commonly affected regions, E.
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C.s can occur on any part of the body, including the gluteal region, nipples, buttocks, palms of the hands, and plantar
aspect of the feet.’>?! When found on the distal part of the fingers, they may cause changes in the nail plate.**

Neonatal E.C.s are common, occurring in approximately half of all newborns. They typically manifest as small
epidermal cysts called milia, which are transient and may be idiopathic (primary milia) or occur in traumatised areas,
such as burns or certain dermatoses (secondary milia). Additionally, milia can develop at sites of bullous scarring in certain
genodermatoses, such as epidermolysis bullosa, bullous pemphigoid, porphyria cutanea tarda, and sunburn. Milia may also
arise after cosmetic procedures, such as dermabrasion, or after cryotherapy for skin tumours.'® Approximately 1% of E.C.s
have been observed to undergo malignant transformation into squamous cell carcinoma or basal cell carcinoma.”****

Physical examination typically reveals a non-fluctuant and compressible mass ranging in size from several milli-
metres to several centimetres.” These cysts often feature a dark central opening referred to as a punctum. While E.C.s are
usually asymptomatic, they may become inflamed owing to cyst lining rupture. Discharge of a foul-smelling, yellowish,
cheese-like material from the lump may be described. Signs such as erythema, enlargement, tenderness to palpation, pain,
and fluctuation may appear suddenly because of inflammation. Inflamed cysts can be mistaken for a boil or carbuncle.?
Spontaneous or surgical drainage can aid in the healing process.''*> Scrotal E.C.s may calcify, leading to calcinosis cutis
and requiring monitoring.?*~*

Histologically, an E.C. is lined by an epithelial cell wall. This epithelium is a stratified squamous epithelium similar to
the epidermis and includes a granular and lamellar keratin layer in the lumen. In contrast, “true” dermoid cysts involve
cutaneous appendages, such as hair follicles, sebaceous glands, and sweat glands, and teratoid cysts occur when there are
tissues of the three germ layers, such as cartilage bone, muscle, and respiratory or gastrointestinal epithelium.** If the
cyst becomes infected, chronic inflammatory cellular infiltration may occur outside the cyst wall and cyst structure
remodelling. The rupture of the cyst lining with the release of keratin scales into the surrounding soft tissue can cause
acute granulomatous foreign body reaction.'* Clinically, this may initially manifest as local tenderness. Chronic
inflammatory cell accumulation outside the cyst wall may also result from a previous infection.'' E.C.s may exhibit
unusual histologic features in Gardner’s syndrome, such as hybrid cysts. Small, uncomplicated cysts usually do not
require treatment and simple, complete surgical excision of the cyst with its wall intact can be performed.'’ In these
cases, an initial incision and drainage may be indicated, with the possibility of future recurrence. Local anaesthetic with
epinephrine is recommended to minimise bleeding; the anaesthetic should be injected around the cyst, avoiding direct
injection into it to prevent leakage.*'' A small-diameter elliptical incision with the inclusion of the central nucleus or
punctum is made. For optimal cosmetic results, the incision should be restricted to the minimal tension lines of the skin.
Multilayered subcuticular incision and epidermal closure can yield favourable outcomes.*’

A complete excision should be postponed if there is an active infection, as the dissection planes will be difficult.
Surgery during active inflammation increases the risk of infection, wound dehiscence, and cyst recurrence. The lesion
should be removed after resolving the infection. An alternative surgical approach with punch biopsy and expulsion of the
intact cyst through the small defect or standard excision can also be performed.** In the case of surrounding inflamma-
tion, intralesional triamcinolone can be administered to help decrease inflammation and delay surgical removal. Ensuring
the complete removal of the cyst wall is essential to prevent recurrence, as cysts are more challenging to remove once
they have ruptured.’

While small cysts can be treated with CO, or erbium-YAG (yttrium—aluminium—garnet) lasers, large cysts require
a surgical approach. To avoid sagging of the skin after removal of large cysts, a small sheet of the epidermis is removed
above the cyst, allowing an individualised adaptation of the surgical margins. Histopathological confirmation of all
surgically removed E.C.s is necessary to ensure complete excision and avoid misdiagnosis. Although not observed in this
case, possible malignant transformation is another important argument for periodic histopathological analysis.***
Complete excision involves sterile preparation, bandaging, local anaesthesia, excision using a combination of sharp
and blunt dissection, and wound closure. The key is to excise the cyst intact, with minimal or no loss of sebum. An
alternative method involves a smaller incision in the sac, manual sebum removal, and empty cyst removal with forceps
and scissors. Although this results in a smaller scar, it may lead to a higher rate of internal inflammation and

sl
suppuration. ?
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The microincision technique involves treating the empty sac with the chemical phenol. The choice of skin incision
depends on the cyst characteristics, with linear incisions over the centre recommended for non-inflamed or scar-free cysts
and small elliptical incisions for cysts with a punctum or scar. Recurrent inflammation or scar tissue formation may
require more radical excision.' For small, benign, subcutaneous lesions, office-based excision is possible. Depending on
the location, management can be proposed, as in the presented case, where the fear of a hypertrophic scar on the face
delayed the patient’s consultation. However, when the diagnosis is uncertain, patients with very small lesions are usually
referred to a hospital for excision, although using diagnostic aids such as ultrasound can improve management and
decision-making in these cases.

The application of hydrolytic agents in the treatment of certain diseases needs more groundwork. Nevertheless, we
can mention some kinds of drugs that have recently attracted so many researchers because of their own benefits for the
world of medicine. An example of this is provided by Lindgren et al who demonstrate how intralesional hyaluronidase is
used to treat the patient who is suffering from two conditions at the same time: the cosmetically ugly outcomes include
periorbital myxedema and dermopathy which are referred to as Graves’ Eye Disease (GED). Hyaluronidase, which is
obtainable from bacterial recombinant origins is now FDA cleared to be used in the various treatment of ophthalmologic
disease complications due to hyaluronan volume reduction, and in replenishing the impact of injection H.A fillers.
Thanks to it’s effectiveness in the heaviest and largest pouches which are situated right below the knee, the grafting
process has not been challenged much. The treatment procedure was done in three steps: the first step was the injection of
10 units of hyaluronidase per cubic centimeter into the area; the second step was to determinate the amount of HA filler
needed using the distortion of the skin as a guideline. In this way an easy-going operation of hyaluronidase as an enzyme
has become obvious, and up to 25 patients with no severe side-effects- swelling, redness and mild itching- do not
experience any at all. The side effects of which are mild to moderate are more prevalent, namely haematoma/bruising.®

In a separate recent investigation by Paris et al, the treatment of Fournier’s gangrene was addressed using
recombinant enzymes initiated three weeks into the condition to facilitate the healing of wounds. Regular irrigation of
the granulation tissue every three weeks was employed to guarantee optimal tissue penetration. Remarkably, epithelia-
lisation of the affected areas was visible after just one week, with most wounds healing satisfactorily and without
infection signs within a month. Using a mixture enriched with high levels of collagenase, lipase, and lyase exhibited
promise in markedly improving and accelerating the healing process in Fournier’s gangrene patients. Additional research
is needed to develop concrete treatment protocols.?’

Nevertheless, areas like the face may cause patient anxiety owing to the fear of pathological scarring and visual
sequelae; hence, achieving total elimination without sequelae is crucial. The case presented herein demonstrated the

successful and recurrence-free removal of an E.C. present on the face for several years.''

Conclusions

The face is a prominent area that often raises concerns among patients regarding the potential sequelae of surgical
treatment for benign lesions, such as hypertrophic scarring and hyperpigmentation. This novel and straightforward
technique offers a conservative approach, eliminating the risk of scarring sequelae. Moreover, it avoids adopting an
expectant behavior, preventing the cyst from growing further and potentially affecting the patient’s long-term self-
esteem.

The challenge of selecting treatments for dermatological conditions like sebaceous cysts on the face underscores an
important juncture in aesthetic medicine and dermatology. Proposing a departure from traditional surgical interventions,
this discussion emphasises the potential of enzyme therapy—utilising hyaluronidase, collagenase, and lipase—as a less
invasive solution. These enzymes target the breakdown of key components within the cysts, such as the lipid-rich sebum
and collagenous capsule, offering a strategy to diminish scarring and reduce recovery time, which is particularly crucial
for facial treatments where aesthetic considerations are paramount.

The evidence supporting enzyme therapy’s effectiveness in aesthetic contexts is burgeoning, yet its specificity for
decomposing the sebaceous material and collagen in facial cysts warrants additional exploration. Despite this, the
promising aspect of such therapies, especially as effective, minimally invasive alternatives, deserves emphasis. This

1820 "= Clinical, Cosmetic and Investigational Dermatology 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Castelanich et al

innovative approach not only meets the aesthetic expectations of patients but also heralds a shift towards treatment
modalities that preserve skin integrity, representing a significant evolution from the conventional surgical paradigm.

Ethical Aspects
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