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Abstract 
Background: Cryotherapy-induced milia is a rarely described cutaneous reaction that may occur in patients who have received 
cryotherapy with liquid nitrogen. Cryotherapy-induced milia is characterized by 1-2 millimeter white dermal cysts that develop at 
the healed cryotherapy site. Milia en plaque, an erythematous plaque containing numerous milia, has not previously been 
described following treatment of a skin lesion with liquid nitrogen cryotherapy. 

Purpose:  We describe a man who developed cryotherapy-induced milia en plaque after receiving cryotherapy to his dorsal hand 
for the treatment of an actinic keratosis. We also summarize the potential complications of cryotherapy, the differential diagnosis 
of milia en plaque, and therapeutic interventions for this lesion. 

Materials and methods:  The features of a man with cryotherapy-induced milia en plaque are presented. Using PubMed, the 
following terms were searched and relevant citations assessed: cryosurgery, cryotherapy, hypothermia, milia and milia en plaque. 
In addition, the literature on cryotherapy-induced milia and cryotherapy-induced milia en plaque is reviewed.  

Results:  Our patient developed cryotherapy-induced milia en plaque shortly after his cryotherapy site had healed. Some of the 
asymptomatic cystic dermal lesions had spontaneously resolved when a lesional biopsy was performed to confirm the diagnosis. 
The diagnosis, natural course, and potential treatments were discussed with the patient. Subsequent management was to observe 
the area; at follow-up examination, the remainder of the milia had also spontaneously resolved. 

Conclusion:  Cryotherapy-induced milia is a benign condition characterized by the development of small white dermal cystic 
lesions that develop at a healed liquid nitrogen cryotherapy site. The lesions may appear individually or as milia en plaque. 
Although the mechanism of pathogenesis is unknown, it may represent a variant of traumatic milia. The diagnosis of milia en 
plaque can usually be established by clinical presentation.  If necessary, a biopsy can be performed to provide pathologic 
confirmation of the suspected diagnosis. Treatment options include manual extraction, topical retinoids, or observation. As was 
seen in our patient, the milia may resolve spontaneously. 
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Introduction   
Cryotherapy has been used to treat many benign and some malignant lesions of the skin [1]. Typically, liquid nitrogen is applied 
to abnormal tissue in order to lower its temperature below -20OC (or -50OC for malignant lesions) and induce its controlled 
destruction. Subsequently, the tissue is allowed to gradually thaw at room temperature. Actinic keratoses can usually be 
effectively treated with a single freeze-thaw cycle, whereas at least two cycles of rapid freezing followed by a slow thaw may be 
required to completely destroy all abnormal cells of cutaneous neoplasms [2,3]. Potential complications of cryotherapy are listed 
in Table 1 [4-6].  

Table 1. Potential complications of cryotherapy 
Bullae 
Edema 
Hemmorhage 
Hyperpigmentation 
Hypertrophic scarring 
Hypopigmentation 
Infection 
Milia 
Milia en plaque 
Nerve damage 
Nitrogen gas insufflation 
Pain 
Pseudocarcinomatous hyperplasia 
Retraction 
Tissue defects 
Milia is a recognized, albeit rarely described, complication of cutaneous liquid nitrogen cryotherapy [4]. However, to the best of 
our knowledge, cryotherapy-induced milia en plaque has never been reported. We describe a man who developed milia en plaque 
at the site of cryotherapy after the tissue had healed. We also review the differential diagnosis, postulated pathogenesis, and 
treatment options of milia en plaque. 

Case synopsis  
A 66-year-old man, Fitzpatrick type 1, presented with an erythematous plaque with superficial scaling on the dorsal surface of his 
left hand at the metacarpophalangeal joint of his index finger. He also had several similar appearing lesions on the sun-exposed 
areas of his scalp, face, and the distal extensor surfaces of his arms. The diagnosis of multiple actinic keratoses was made based 
upon the correlation of his history of prior sun exposure and the clinical morphology and distribution of the lesions. 

Each of the lesions was treated with a single freeze-thaw cycle of liquid nitrogen cryotherapy. The duration of freeze was 5 to 7 
seconds and thawing occurred during the subsequent 10 to 15 seconds. The patient then applied mupirocin 2% ointment three 
times daily; all of the treatment sites healed within three weeks.  

The patient returned for evaluation six months later. Cutaneous examination of the cryotherapy site revealed two foci of small 
(less than 1 millimeter) white cystic papules aggregated on an erythematous base (Figures 1 and 2). The patient requested that a 
biopsy of the lesions be postponed until his return visit in 3 months. 

    



Figure 3. The left hand at the metacarpophalangeal joint 
of the index finger shows that some of the milia en 
plaque lesions have spontaneously resolved.  

 

  Figure 1. Cryotherapy-induced milia en plaque on the dorsal surface of the left hand at the metacarpophalangeal joint of the index finger of a 
66-year-old man. Figure 2. The lesions are more readily observed after the patient makes a fist. 

When he returned, some of the lesions were no longer present (Figure 3). A shave biopsy from some of the remaining lesions was 
performed. Microscopic examination showed cystic spaces - with or without a squamous epithelium lining - containing fragments 
of keratin (Figure 4).    

Based on correlation of the clinical history, lesion 
morphology, and histopathologic findings, a 
diagnosis of cryotherapy-induced milia en plaque 
was established. The patient denied any pain or 
discomfort and opted to forego treatment. When he 
returned for clinical follow-up three months later, the 
residual lesions had spontaneously resolved.  

 

  
Figure 4 (a and b). Microscopic examination of milia en plaque. One of the lesions shows a small epithelium-lined cystic space containing 

keratin in the upper dermis (a). A second lesion shows a cystic space without a squamous epithelium lining in the upper dermis (b). 
(Hematoxylin and eosin; a = x10, b = x10).  

Discussion 
Milia en plaque was originally described as retroauricular confluent milium by Boulzer and Fouqet in 1903 [7]. In 1978, Hubler et 
al. identified the condition in two patients and proposed the name milia en plaque [8]. The mechanism of pathogenesis for milia en 
plaque remains to be determined. 

Milia en plaque is typically observed in adults between the ages of 33 and 65 years, with a median age of onset of 44 years [9]. 
However, the onset of milia en plaque in either childhood [10,11] or old age [12] has also been reported. Women are three times 
more likely to be affected by the condition than men. There is no known ethnic predilection.   

Milia en plaque is most commonly observed in the retroaurical area [9]. However, individuals with milia en plaque located on the 
nose, lip, eyelid, and supraclavicular area have also been described [13-16]. The lesions initially appear as 1-3 millimeter white 
cysts aggregated on an erythematous plaque. The lesions may be asymptomatic, as in our patient, or be accompanied by an itching 
or burning sensation [17]. It is common for the lesions to persist for several months prior to the patient seeking evaluation and the 
diagnosis being established [9].    

The diagnosis of milia en plaque is predominantly based upon the lesion morphology. Pathological evaluation is usually not 
required but can be performed to confirm the suspected diagnosis. Lesional biopsies reveal keratin-filled cysts; they may be 



surrounded by a mild or moderate lymphocytic infiltrate. An associated granulomatous inflammatory infiltrate may also be present 
if the cysts have ruptured.  

The clinical differential diagnosis of milia en plaque is listed in Table 2 [18,19].  It includes not only local conditions, but also 
systemic disorders with skin lesions that may mimic milia en plaque.  

Table 2. Clinical differential diagnosis of milia en plaque 
Favre-Racouchot nodular elastosis 
Follicular mucinosis 
Folliculotropic mycosis fungoides 
Lichen planus follicularis tumidus 
Nevus comedonicus 
Secondary milia 
Steatocystoma multiplex 
Trichoadenoma 
Xanthelasma 
The mechanism of pathogenesis for liquid nitrogen-associated milia en plaque and for non-cryotherapy-induced milia en plaque is 
unknown. However, some epidermal blistering diseases - such as epidermolysis bullosa acquisita and sometimes bullous 
pemphigoid  - can result in milia formation. This occurrence may be related to the healing process.     

Cryotherapy-induced milia may be a variant of traumatic milia. Milia can secondarily develop at the site of previous tissue injury 
[20-23]. Furthermore, milia en plaque has been associated with pseudoxanthoma elasticum [24] and discoid lupus erythematosus 
[25,26]; in both of these cases, disease-related tissue trauma preceded the development of milia en plaque. Hence, it is reasonable 
to hypothesize that milia en plaque at the site of prior liquid nitrogen treatment, similar to traumatic milia, occurs in response to 
cryotherapy-induced tissue damage. 

Keohane et al. proposed that cold temperatures could exacerbate milia en plaque. They describe a 50-year-old man who 
experienced swelling and burning of the ear lobes that worsened in cold weather. Examination revealed indurated violaceous 
plaques; the lesions resolved following a three month course of oral minocycline [27]. Similar to Keohane et al.'s patient, our 
patient's lesional site had also been exposed to cold temperature prior to the development of milia en plaque.  

Various treatment options exist for milia en plaque. Pharmacological interventions have been used to treat more extensive or 
recalcitrant examples and have included oral minocycline [28-30] and oral [31] or topical [13] retinoids. Surgical approaches, such 
as manual extraction [32] and dermabrasion [33], may be effective.  However, these modalities present a small risk of post-
treatment scarring and/or pigmentary changes [30,34]. Photodynamic therapy also shows some promise as a noninvasive treatment 
modality [9]. 

Interestingly, open spray cryotherapy was used to treat a patient with milia en plaque. In 2001, Noto and Dawber successfully 
treated a 32-year-old woman with bilateral retroauricular milia en plaque using open spray liquid nitrogen cryotherapy [17]. 
Although this method of treatment was successful in Noto and Dawber's patient, one of the authors had previously highlighted 
milia as a potential adverse consequence of cryotherapy [5].  

If the milia en plaque lesions are asymptomatic, as in our patient, observation is a reasonable management alternative. Indeed, 
several of our patient's lesions had resolved spontaneously during the three month interval between their initial observation and 
biopsy. Also, the residual lesions that remained following biopsy had disappeared within the next three months. Indeed, the 
absence of clinical reports and illustration of the cryotherapy-induced milia in the medical literature may be attributed to 
spontaneous resolution of the lesions prior to the patient seeking medical attention.  

Conclusion 
Cryotherapy-induced milia en plaque is a rare complication of cryotherapy and is seldom reported. The pathogenesis of 
cryotherapy-induced milia en plaque is unknown, but it may be a variant of traumatic milia.  

There is no standard treatment for idiopathic or cryotherapy-induced milia en plaque. Similar to our patient, spontaneous 
resolution of the condition may occur. Therefore, if the lesions are asymptomatic, clinical observation - without additional 
intervention - may be appropriate.  
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