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Introduction 
Skin cancer, a common malignant tumor in clinic, often 
occurs on the head, back of the hands and vulva, and 
is commonly seen in people over 60 years of age[1]. The 
incidence of skin cancer is related to heredity, ultraviolet, 
smoking and virus infections, among which the occur-
rence of skin cancer is 3–4 times higher in people with 
long-term ultraviolet exposure and smoking than in the 
general population[2]. With the progress of skin cancer, 
early lymph node metastasis and blood metastasis are 

prone to occur, and the prognosis is poor. The 5-year 
survival rate is less than 35%, which seriously affects the 
image and health of patients[3]. For the treatment of 
skin cancer, surgery, cryotherapy, laser and external med-
icine are mainly used. ALA-PDT is a non-invasive 
treatment method, which is targeted and not limited by 
the location and size of the lesion. It has been widely 
used in clinical practice[4]. Cryotherapy provides irre-
versible damage to the tumor, completely destroying the 
tumor tissue and thus achieving complete elimination of 
the tumor[5]. This study investigates the clinical effects 
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of cryotherapy in combination with ALA-PDT therapy in 
patients with skin cancer. 

Materials and methods 

General materials 
This study selected 60 patients with skin cancer admitted 
to Ankang People’s Hospital of Shaanxi Province from 
January 2014 to December 2019. According to different 
treatment methods, 30 patients treated with ALA-PDT 
were included in the control group, while 30 patients 
treated with cryotherapy combined with ALA-PDT were 
included in the observation group. Inclusion criteria: 1) 
All patients were diagnosed as skin cancer by pathologi-
cal examination. 2) None of the patients had distant me-
tastases. 3) Patients received no treatment prior to joining 
the group. 4) Patients and their families signed in-
formed consent. 5) The study was approved by the Hos-
pital Medical Ethics Committee. Exclusion criteria: 1) 
Patients with other malignant tumors. 2) Patients with 
photosensitive diseases or allergy to photosensitizers. 3) 
Patients with mental disorders. 4) Patients in pregnancy 
and lactation. In the control group, there were 14 males 
and 16 females. Their age ranges from 45–76 (61.25 ± 
3.41) years, and the skin lesion area was 0.8–5.3 (3.12 ± 
0.85) cm2. Site: head and face 20 cases, limbs 8 cases, 
trunk 2 cases. Pathological type: basal cell carcinoma 
18 cases, squamous cell carcinoma 12 cases. In the ob-
servation group, there are 16 males and 14 females. Their 
age ranges from 45–76 (60.85 ± 3.13) years, and the skin 
lesion area was 0.8–5.3 (3.25 ± 0.88) cm2. Site: head and 
face 19 cases, limbs 9 cases, and trunk 2 cases. Patholog-
ical type: basal cell carcinoma 17 cases, and squa-
mous cell carcinoma 13 cases. There was no significant 
difference in the general data between the two groups (P > 
0.05), indicating comparability. 

Therapies 
(1) The patients in the control group were treated with 
ALA-PDT therapy, and the skin lesions of the patients 
were disinfected. If the scab was soaked in normal saline 
for several minutes, the scab, necrotic tissue and exuda-
tion were removed. 118 mg of 5-aminolevulinic acid 
powder was configured into 20% liquid with injection 
water, and then injected into the special cotton patch, and 
the cotton patch was fully infiltrated. The application 
range was more than 10 mm at the edge of the lesion 
visible to the naked eye. The external polyethylene thin 
film was used to seal the package, and the gauze 
was covered and fixed with plastic cloth. Then, the color 

plastic film was deepened to avoid light. After the patient 
was sealed in dark for 3 hours, the envelope was re-
moved, the secretion and residual pharmaceutical solu-
tion were removed, and the infrared ray was used for 
irradiation. The infrared probe was 5–10 cm away from 
the lesion, and the power was 60–80 mW/cm2. The irra-
diation lasted for 30 minutes. Multiple light 
spots could be used for patients with multiple lesions or 
large areas. (2) The patients in the observation group 
were treated with cryotherapy combined with ALA-PDT, 
and routine disinfection was performed on the skin le-
sions of the patients. The skin lesions were repeatedly 
frozen and thawed by liquid nitrogen cotton swab until 
0.2 cm of micro-red on the edge of the skin lesions. Then, 
ALA-PDT was immediately used, and the specific opera-
tion was the same as that of the control group. Both 
groups were treated 3–6 times, once every two weeks. 

Observation index  
1) The treatment efficacy of the two groups was com-
pared. The assessment criterion included: complete re-
mission: complete disappearance of lesions, 
pigmentation only, no pathological changes on histo-
pathological examination; partial remission: lesions re-
duced by 20%–99%; invalid: lesions reduced by <50%; 
effective rate = (complete remission + partial remis-
sion)/total number of cases × 100%. 2) The pain scores, 
surgical wound area and incidence of adverse reactions 
were compared between the two groups. Pain scores 
were evaluated using a visual analogue scale, with a 
score of 0 indicating no pain and 10 indicating very pain-
ful. Adverse reactions include local erosion, local edema, 
exudation and pigmentation. 3) Comparing the appear-
ance satisfaction level of the patients in the two groups, 
which was divided into three levels of being satisfactory, 
fair and unsatisfactory. Total satisfaction rate = (satis-
facotry + fair) total number of cases × 100%. 

Statistical method 
SPSS 22.0 statistical software was used for data pro-
cessing. The measurement data were expressed as mean 
± standard deviation (x ± s), and t test was performed 
for comparison between groups. Count data were ex-
pressed as %. x2 test was performed the comparison be-
tween groups, and P < 0.05 indicated that the difference 
was statistically significant. 

Results 
1) Comparison of treatment efficiency between the two 
groups: the efficiency of the observation group was 
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96.7%, which was higher than that of the control group 
(73.3%), and the difference was statistically significant 
(P < 0.05, as shown in Table 1). 

2) Comparison of pain score, surgical trauma area and 
incidence of adverse reactions between the two groups: 
the pain score of the observation group was higher than 
that of the control group, and the surgical trauma area 
was lower than that of the control group, with statistical-
ly significant differences (all P < 0.05, Table 2). The 

difference in the incidence of adverse reactions between 
the two groups was not statistically significant (P > 0.05). 

3) Comparison of appearance satisfaction between 
two groups: the overall satisfaction rate of the observa-
tion group was 93.3%, which was higher than 66.7% of 
the control group, and the difference was statistically 
significant (P < 0.05, Table 3). 

 

Table 1. Comparison of treatment efficiency between the two groups [case (%)] 

Group Case(s) Complete remission Partial remission Invalid Effective rate 
Observation group 30 12 (40.0) 10 (33.3) 8 (26.7) 22 (73.3) 
Control group 30 20 (66.7) 9 (30.0) 1 (3.3) 29 (96.7) 
x2     6.41 
P     0.03 
      

Table 2. Comparison of pain score, surgical trauma area and incidence of adverse reactions between the two groups (x ± s) 

Group Case(s) Pain score Surgical trauma area Incidence of adverse reactions 
Control group 30 3.45 ± 0.86 1.39 ± 0.05 9 (30.0) 
Observation group 30 4.12 ± 1.03 1.26 ± 0.04 6 (20.0) 
t/x2  4.74 5.57 0.80 
P  <0.05 <0.05 0.37 
     

Table 3. Comparison of appearance satisfaction between two groups [case (%)] 

Group Case(s) Satisfactory Fair Unsatisfactory Total satisfaction rate 
Control group 30 12 (40.0) 8 (26.7) 10 (33.3) 20 (66.7) 
Observation group 30 22 (73.3) 6 (20.0) 2 (6.7) 28 (93.3) 
x2     6.67 
P     0.03 
      

Discussion 
At present, surgery is still the first choice for skin cancer 
treatment, which can significantly improve the 5-year 
survival rate of patients. But for patients with special 
location and large tumors, there are disadvantages such 
as greater surgical trauma, incomplete treatment and 
higher recurrence rate, which are not conducive to the 
prognosis of patients[6]. In this case, ALA-PDT thera-
py can be used as a preferred treatment, but the penetra-
tion of drugs and the limitation of light depth in this 
method make the treatment ineffective and require com-
bined treatment to achieve satisfactory results[7]. There-
fore, in this study, cryotherapy combined with ALA-PDT 
therapy were applied to patients with skin cancer to pro-
vide the basis for clinical treatment. The results of this 
study showed that the pain score of the observation 
group was higher than that of the control group, and the 
area of surgical trauma was lower than that of the control 

group. There was no difference in the incidence of ad-
verse reactions between the two groups. The total satis-
faction rate of the appearance of the patients in the 
observation group was higher than that of the control 
group, indicating that the application of cryotherapy and 
ALA-PDT therapy in skin cancer could improve the clin-
ical therapeutic effect, without increasing the incidence 
of adverse reactions, and the patients had high satisfac-
tion with the appearance. This is due to the fact that 5-
aminolevulinic acid in ALA-PDT therapy can specifical-
ly bind to the sulfhydryl group on the surface of tu-
mor cell membrane, which provides the basis for laser 
irradiation. Laser irradiation can promote the release of 
genetic materials in tumor cells and induce apoptosis of 
tumor cells[8]. The combination of the two can promote 
the absorption of necrotic tumor tissue, provide space for 
the absorption of basement membrane dermal cells, and 
provide attachment surface for the growth of new granu-
lation tissue, thereby promoting wound healing and im-
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proving appearance[9]. Cryo-technology can directly de-
stroy tumor cells, causing them to dehydrate and become 
necrotic. It can also promote the body to produce system-
ic specific cellular immunity and improve anti-tumor 
immunity[10]. In addition, cryotherapy can increase the 
CD4+/CD8+ of patients with skin cancer and inhibit the 
proliferation of tumor cells[11]. The combination of ALA-
PDT therapy and cryotherapy not only has the ad-
vantages of ALA-PDT therapy for small tissue damage, 
good aesthetics and small adverse reactions, but also has 
the advantages of rapid cryotherapy, which effectively 
improves the clinical treatment effect of patients. In this 
study, the pain score of the observation group was signif-
icantly higher than that of the control group, indicating 
that the pain of patients with combined cryotherapy was 
obvious. This was due to the cumulative effect of the 
duration and extent of pain when both methods were 
applied simultaneously[12]. This study also had some 
shortcomings, with a small number of cases included and 
no long-term follow-up, which will be carried out in sub-
sequent studies. In summary, cryotherapy and ALA-PDT 
therapy for skin cancer are clinically more effective, with 
less invasive surgical areas and higher patient satisfac-
tion with appearance, but higher pain scores. The appro-
priate treatment method can be comprehen-
sively considered in clinic. 

References 

1. Langbecker D, Diaz A, Chan RJ, et al. Educational pro-
grammes for primary prevention of skin cancer. Cochrane 
Database Syst Rev 2018; 2018(3): CD011061. doi: 
10.1002/14651858.CD011061.pub2. 

2. Wang C, Xue L, Sun Y. Analysis of clinical and patholog-
ical features of elderly patients with skin tumors (in Chi-
nese). Chinese Journal of Clinical Oncology and 
Rehabilitation 2005; 22: 29–30. doi: 10.13455/j.cnki.cjcor. 
2015.01.09. 

3. Ratour-Bigot C, Chemidling M, Montlahuc C, et al. 
Squamous cell carcinoma following photodynamic thera-
py for cutaneous bowen’s disease in a series of 105 pa-
tients. Acta Derm Venereol 2016; 96: 658–663. doi: 
10.2340/00015555-2330. 

4. Zhu M, Shi S, Wan G, et al. In vitro and in vivo effects 
of 5-aminolevulinic acid-mediated photodynamic therapy 
against oral squamous cell carcinoma. Chinese Journal of 
Stomatology 2019; 54: 176–182. doi: 10.3760/cma.j.issn. 
1002-0098.2019.03.006. 

5. Zhang L, Qiao L, Wang L, et al. Photodynamic thera-
py combined with cryotherapy for non-melanoma 
skin cancers and precancerous lesions on the head and 
face of the middle-aged and elderly: A comparative study. 
Journal of Clinical Dermatology 2019; 48: 380–383. doi: 
16761/j.cnki.1000-4963.2019.06.017. 

6. Xu T. Analysis of long-term effect of surgical treatment 
for facial skin cancer (in Chinese). Journal of Dermatolo-
gy and Venereology 2018; 40: 397–398. 

7. Gu J, Wang F, Wang L, et al. Effect of aminolevulinic 
acid-based photodynamic therapy on the expression of 
protein kinase D1 and its phosphorylation sites in a cuta-
neous squamous cell carcinoma cell line A431. Chinese 
Journal of Dermatology 2018; 51: 96–100. doi: 
10.3760/cma.j.issn.0412-4030.2018.02.003. 

8. Huang X, Li J, Tan R, et al. Clinical effect of ALA-PDT 
in the treatment of skin cancer. Oncology Progress 2017; 
15: 199–201. doi: 10.11877/j.issn.1672-1535.2017.15.02. 
28. 

9. Ding P, Chen X, Wu X. Effect of surgery combined 
with 5-aminolevulinic acid photodynamic therapy on fa-
cial non-melanin skin cancer (in Chinese). Journal of 
Nantong University (Medical Sciences) 2015; 35: 623–
624. doi: 10.16424/j.cnki.cn32-1807/r.2015.06.054. 

10. Tian J, Yan H, Gu Z, et al. Clinical observation of cryo-
therapy for external nasal skin cancer (in Chinese). Chi-
nese Archives of Otolaryngology-Head and Neck Surgery 
2014; 21: 155–156. doi: 10.16066/j.1672-7002.2014.03.0 
08. 

11. Wang X. Comparison of curative effect and cosmetic 
effect of cryotherapy, laser and surgery for skin pigment-
ed nevus (in Chinese). China Medical Cosmetology 2016; 
6: 60–61. doi: 10.19593/j.issn.2095-0721.2016.03.032. 

12. Li H. Exploring the clinical role of liquid nitrogen cryo-
therapy in the treatment of dermatological diseases. Chi-
na Health Care & Nutrition 2016; 26: 100–101. 

 

https://dx.doi.org/10.1002%2F14651858.CD011061.pub2

	ORIGINAL RESEARCH ARTICLE
	Effect of cryotherapy and ALA-PDT therapy on skin cancer
	Zhi Zhong, Hongliu Deng*, Wei Liu
	Dermatology, Ankang People’s Hospital, Ankang 725000, Shaanxi Province, China
	Introduction
	Materials and methods
	General materials
	Therapies
	Observation index
	Statistical method
	Results
	Discussion
	References


