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1. Introduction

Gel polish is frequently used as part of nail manicures. After it is applied, UV
lamps are placed over the nails to cure the polish [1] [2] [3] [4]. Manufacturers
state that curing evaporates solvents and establishes strong connections within
the polish via acetone-dissolvable polymers [4]. These lamps emit high-intensity
UV-A, which is known to increase the risk of skin cancer. UV-A penetrates the
skin’s dermal layer and causes cellular damage and aging. It is known to be mu-
tagenic, causing oxidative stress and the development of free radicals [1]. For
many, there is a concern that gel manicures may cause skin cancer of the hands

(5] [6].
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Gel polish is proprietary and there is minimal regulation of the UV lamps that
are used in the curing process. As such, lamp UV-A output varies significantly
across manufacturers. Different models have unique curing times and light
strength [1].

We report a case of a 59-year-old woman with biopsy-proven SCC. Her hands
had been routinely exposed to UV nail lamps for over ten years. We then pro-
vide a discussion of a potential relationship between UV nail lamps and the de-
velopment of SCC.

2. Case Presentation

A 59-year-old female was referred for Hand Surgery consultation with two
months of right middle finger pain. The pain was associated with color changes
in the distal digit. For over a decade her fingers had been exposed to UV light as
part of regular gel manicures. The patient, like other gel polish recipients, en-
dorsed use of the light source for curing her nails at the end of nail color appli-
cation. She did not complain of acute nail changes associated with individual
manicures.

On examination, the distal segment of the middle finger was enlarged, and
palmar pulp was dusky (Figure 1 and Figure 2). It was exquisitely tender to
palpation. The nail plate was loose. X-rays of the middle finger showed osteolysis
of the distal tuft (Figure 3).

Figure 1. Volar surface of right-hand distal phalanges, notable for duskiness and swelling
of the middle finger.

Figure 2. Dorsal surface of right-hand distal phalanges, notable for swelling of the middle
finger.
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Figure 3. Initial X-ray demonstrating osteolysis of right-hand middle finger distal tuft.

An MRI was obtained which demonstrated osteomyelitis of the distal phalanx.
She underwent surgical debridement of the distal segment, with biopsy and cul-
ture obtained intra-operatively. Wound cultures were negative for bacterial or
fungal growth. Histopathologic examination revealed SCC. The pain did not re-
solve and two weeks after the initial operation she underwent amputation at the
middle finger through the middle phalanx, distal to the insertion at the flexor
digitorum superficialis. The surgical specimen showed well-differentiated, inva-
sive SCC with resection margins not involved. Her pain improved and the sur-
gical wound healed without complication. Oncology was consulted and a rec-
ommendation was made for follow-up in 6 months. Surveillance imaging was
felt to be unnecessary. In retrospect, the patient’s unremitting finger pain may
have been from ischemia of the distal soft tissue, although the exact cause re-
mains unknown.

As stated previously, there is a concern that a link may exist between the use
of UV lights for gel manicures and SCC in the digits. UV radiation is recognized
as a carcinogen and well-known risk factor for SCC [7] [8]. Thus, the question
arises: is this SCC from gel manicure UV light exposure or is this an example of

“true-true, but unrelated?”

3. Discussion

In 2009, Macfarlane & Alonso presented 2 patients with SCC on the dorsum of
their hands, each of whom had a history of exposure to UV nail lights [5]. The
authors noted that exposure to UV light was a risk factor for the development of
skin cancer. Not a controversial statement. Sunlight is the principal factor in
skin cancer development and is associated with UV radiation [9]. However,
MacFarlane & Alonso didn’t establish a causal relationship between UV nail
lamps and skin cancer.

Since the 2009 report by MacFarlane and Alonso other authors have ques-
tioned if exposure to UV nail light poses a health risk. Diffey, in 2012, used a
mathematical model to compare risk of SCC due to typical sun exposure with
risk of SCC from UV nail lamps [10]. Diffey concluded “that tens or hundreds of
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thousands of women would need to use a UVA lamp regularly for one to go on
to develop SCC on the dorsum of the hands as a direct consequence.” He stated
that the risk from UV lamps is one that is likely to be accepted by most individ-
uals.

Curtis ef al, in 2013, estimated the cumulative dose of UV nail light over 1
year [10] [11]. They reported that “in less than 10 minutes, a person’s hands re-
ceive an energy dose equivalent to the day-long recommended limit for outdoor
workers.” They concluded that long term exposure to UV nail lamps “have the
potential” to increase cancer risk.

In contrast, Markova and Weinstock, in 2013, tested 3 commonly used UV
nail lamp devices and concluded that they do not appear to significantly increase
the lifetime risk of SCC [2]. Shipp et al, in 2014, reported their findings based
on random UV light sampling of 17 different light sources from 16 nail salons
[12]. Their data “suggest that, even with numerous exposures, the risk for carci-
nogenesis remains small”.

In 2018, Shihab and Lim also concluded that the carcinogenic risk of gel ma-
nicures is low however they recommended sunblock or protective gloves before
UV lamp exposure [3]. Bollard et al stated that the “evidence on the carcino-
genic risk associated with nail lamps is controversial” and that “further research
is warranted” [13].

Ratycz’ 2019 case report described a patient with SCC on bilateral dorsal
hands [14]. The patient had an 18-year history of UV light exposure at a nail sa-
lon. They concluded that “the risk of carcinogenesis from the UV lamps is low”
but also stated that UV light “may have been a contributing factor in the devel-
opment of solar damage to her hands.” Talk about hedging one’s bets.

Freeman et al, in 2020, presented a 70-year-old female who had been getting
regular manicures and pedicures with UV A light exposures [15]. Over a period
of 5 years, she developed 7 SCC lesions on the dorsum of fingers and feet (and
one SCC on the thigh). The author attributed the distribution of the lesions to
the patient’s history of UVA light exposure. The authors postulated that since
gel nails did not become popular until 2010, the frequency of cases of SCC from

gel nail UV light exposure may increase in the coming years.

4. Conclusion

At this time, it is impossible to say with absolute certainty that our index patient
developed SCC due to UV nail light exposure. However, based on the evidence
currently available, orthopedic surgeons can tell their patients that UV lamps are
generally safe [1] [3] [6] [11] [12] [13] [14] [15]. The use of sunscreen on the
hands and fingerless gloves has been recommended and is an easy and reasona-
ble precaution [11] [12] [13] [14].
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