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Efficacy and safety assessment of ultrapulse carbon
dioxide laser in treating eyelid tumors
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Abstract Objective: To evaluate the efficacy and safety of ultrapulse carbon dioxide (CO,) laser in the treatment for various types
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of eyelid tumors. Methods: A total of 50 patients, including 12 males and 38 females,with eyelid tumors were included
in the study. The age range is from 4 to 84 years. The tumors found in our study include eyelid pigmented nevus,
xanthelasma, divided nevus, and molluscum. Among them, 25 cases involved the gray line of the eyelid,and 10 cases
had a tumor diameter greater than 10 mm. All patients underwent ultrapulse CO, laser treatment and postoperative
follow-up. The treatment outcomes were assessed through digital photos, and complications were recorded one month
after surgery. Results: The total cure rate of the 50 cases of eyelid tumors in our study was 92%, with the effective rate
reaching 100%. 4 cases of eyelid pigmented nevi recurred within one month after treatment, while all other patients
were cured. Postoperative complications mainly included minor trichiasis (S cases), partial sparse to absent eyelashes (4
cases), and hypertrophic scar with hyperpigmentation (4 cases). No other serious complications were reported in our
study. Conclusions: For eyelid tumors, especially eyelid margin and larger tumors, the ultrapulse CO, laser is a more

precise, minimally invasive, safe and effective treatment method. It can be used as a preferred treatment option for eyelid

tumors, and should be promoted widely in clinical practice.
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Table 2 Treatment efficacy of ultrapulse CO, laser of 50 eyelid lesions[n(%)]
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Table 3 Probability of treatment complications among subgroups of eyelid lesions[17(%)]
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Notes: P,: Involved eyelash root vs. Not involved eyelash root (Chi-Squared test); P,: Large lesions vs. Medium/small lesions (Chi-Squared
test); " Large and medium/small lesion involving the root of the eyelashes were included in the analysis.
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Figure 1 Divided nevus (OS) before and after laser treatment and pathological examination in a 52-year-old female
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(A) Before the laser treatment: pigmented nevus located at the upper and lower eyelid margins of the left eye, adjacent to the lacrimal punctum
and extending to the eyelid conjunctiva. (B) One month after the seventh laser treatment: evidence of partial sparse eyelashes, absence of lesion
recurrence, no scar hyperplasia, and a smooth eyelid margin without signs of entropion or ectropion. (C) Pathological diagnosis: pigmented
nevus OS. Pathological findings: scattered nevus cells beneath the stratified squamous epithelium, with preserved cellular polarity and no
discernible cellular atypia(HE staining, x 200).
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Figure 2 Pigmented nevus (OS) before and after laser treatment and pathological examination in a 25-year-old male
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(A) Before the laser treatment: a black lesion grew along the eyelid margin on the lateral side of the lower eyelid, about 12 mm x S mm in
size, with a clear boundary, involving the root of eyelashes and conjunctiva. (B) One month after the fourth laser treatment: absence of lesion
recurrence, no scar hyperplasia, a smooth eyelid margin without signs of entropion or ectropion, and partial sparse eyelashes in the treatment
area. (C) Pathological diagnosis: pigmented nevus OS. Pathological findings: scattered nevus cells beneath the stratified squamous epithelium,
with preserved cellular polarity and no discernible cellular atypia(HE staining, x 200).
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Figure 3 Xanthelasma (OU) before and after laser treatment in a 48-year-old female
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(Al & A2) Before the laser treatment: there were flat yellow lesions on the inner side of the upper eyelid of both eyes with clear edges. The size
of the lesions in the right eye was about 10 mm x 6 mm, and that in the left eye was about 15 mm x 6 mm. (B1 & B2) One month after the
fifth laser treatment: there was no lesion recurrence, minimal scar hyperplasia and pigmentation.

A i NS = \ L B
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Figure 4 Eyelid molluscum (OS) before and after laser treatment and pathological examination in an 18-year-old male
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(HEJ{m, x200)
(A) Before the laser treatment: a dense granular lesion extending vertically from the eyelid margin to the eyebrow root, ranging about 8 mm x
20 mm. (B) One month after the third laser treatment: no evidence of lesion recurrence, scar hyperplasia, or trichiasis. (C) Pathological
diagnosis: eyelid molluscum OS. Pathological findings: proliferative and degenerative changes in the stratified squamous epithelium. The
epithelium showed incomplete keratinization alongside hyperkeratosis(HE staining, x 200).
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Figure S Malignant melanoma (OD) of the eyelid before and after laser treatment and pathological examination in a 48-year-old
female
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(A) Before the laser treatment: black lesion located at the root of the eyelashes of the lower eyelid, about 2 mm x 2 mm in size, and not
involved gray line. (B) One-month post-laser treatment: no recurrence of the lesion, no evidence of scar hyperplasia, no signs of entropion or
ectropion, and partial sparse eyelashes in the treated area. (C) Pathological diagnosis (HE staining, x 200): malignant melanoma OD. (D) One-
month after laser treatment: a controlled surgical excision of the lesion area was performed. Histological examination revealed fibrous tissue

proliferation and degeneration, with minimal lymphocytic infiltration and no evident tumor tissue (HE staining, x 200).
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