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Abstract: Objectives: To compare the clinical efficacy of topical photodynamic therapy with 5-aminolevulinic acid 
and high-frequency electric ion operating for cervical intraepithelial neoplasia grade I. Methods: 110 patients with 
grade I cervical intraepithelial neoplasia treated in our hospital were enrolled. The observational group received top-
ical photodynamic therapy with 5-aminolevulinic acid and the control group received high-frequency electric ion op-
erating. Both groups of patients returned for follow-up examination after 6 and 9 months respectively. Colposcopy, 
TCT and HPV-DNA were examined and the clinical curative effects were evaluated in follow-up examination after 9 
months of treatment. Results: HR-HPV DNA remission rates were 45 of 55 and 6 of 55 cases in the observational 
group observed in the follow-up examination after 6 and 9 months respectively; on the contrary, 29 and 4 cases 
in the control group had HR-HPV DNA remission. In the respects of remission rate and total remission rate, the 
observational group was apparently higher than the control group, with a statistically significant difference. When 
evaluated at the last follow-up examination, the clinical efficacy of the observational group was significantly better 
than the control group, with a statistically significant difference. Conclusions: The ALA-PDT is simple in operation, 
with rapid recovery after treatment, less adverse effects, retainment of the cervical normal tissue structures, with-
out complications such as cervical stenosis. ALA-PDT does not affect the cervical normal reproductive function, and 
repeat treatments are allowed, with better compliance, and is suitable for widely use in all levels of hospital and 
outpatient clinic.
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Introduction

Cervical cancer is one common malignant 
tumor for women, for different classes of CIN, 
there exist big differences in virological infec-
tion and clinical progression, as a consequence, 
follow-up examination becomes increasingly 
important when to decide how to carry out 
effective and correct diagnosis and treatment 
[1, 2]. 5-aminolaevulinic acid-photodynamic 
therapy (ALA-PDT) is a relatively updating clini-
cal treatment, the advantages of using it to 
treat CINI include effective retainment of the 
cervical normal tissue structures, without the 
need of anesthetization, less blood lose, less 
trauma and incidence of complication, in par-
ticular the permission of repeat treatments to 
lesions [3-5]. In this study, 110 patients with 
grade I cervical intraepithelial neoplasia treat-

ed in our hospital from January 2013 to 
September 2014 were enrolled, randomly  
divided into two groups to receive ALA-PDT  
or high-frequency electric ion operating treat-
ment respectively, the clinical efficacies were 
observed in the processes of follow-up exami-
nations and now it is reported as follows.

Materials and methods

General materials

Accepting criteria: ① All the cases underwent 
colposcopy and biopsy after admission were 
diagnosed as grade I cervical intraepithelial 
neoplasia; ② Diagnosis is based on the CIN 
classification standard of CINI which the neo-
plasia cells were confined to the basal 1/3 of 
the epithelium; ③ The disease course are 
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12-24 months; ④ HR-HPV examination shows 
consistent positive results. Excluding criteria: 
① Accompanied by disorder of important 
organs such as heart, liver, lung and kidney; ② 
Accompanied by nongonococcal urethritis or 
acute genital tract inflammation during admis-
sion; ③ Accompanied by diseases of the 
immune system or disorder of blood coagula-
tion; ④ Underwent hormones or immunosup-
pressive medication 2 months before admis-
sion; ⑤ With photo-induced, light irritability 
disease in case history; ⑥ With pregnancy or 
lactation situation; ⑦ With HIV infection.

110 patients with grade I cervical intraepitheli-
al neoplasia treated in our hospital from 
January 2013 to September 2014 were enrolled 
in this study, age 24-46, average 28.01±2.64, 
with 13-24 months of disease course, average 
18.55±1.32 months (Table 1); According to the 
digital meter method, they were randomly divid-
ed into observational group and control group. 
The observational group received topical pho-
todynamic therapy with 5-aminolevulinic acid 
and the control group received high-frequency 
electric ion operating treatment. General mate-
rials were compared and these are no differ-
ences in age or disease course, etc., between 
observational group and control group (P>0.05), 
two group are comparable. After admission, 
patients and family members signed informed 
consent and operation agreement, the study 
received permission of the Medical Ethics 

Committee and was supervised by ethics com-
mittees during the whole course.

Therapies

The observational group received topical pho-
todynamic therapy with 5-aminolevulinic acid. 
Operation was underwent in darkroom: 20% 
5-aminolevulinic acid solution was prepared 
with 0.5 ml sterilized Water for injections, ster-
ile cotton or gauze was prepared as well, the 
He-Ne laser cure instrument generated 632.8 
nm red light, with output power <500 VA. The 
lithotomy position was bladder, Cleaned the 
vulva, and the vaginal speculum was placed. 
Benzalkonium chloride solution (1:1000) was 
used to clean the secretion on the surface of 
vagina and cervix. Cotton slices immersed with 
5-aminolevulinic acid solution (20%) were 
placed on the surface of the cervical lesion for 
3 hours and then the laser fiber of He-Ne laser 
cure instrument was inserted to the mouse of 
cervix and fixed, used the red light to cover the 
lesion of cervical canals and surface. The total 
Illuminating energy of semiconductor laser was 
about 100 j/cm2, the Illuminating time was 
40-50 min. The interval between two treat-
ments are 7-10 days and all patients were treat-
ed for 4 times.

The control group received high-frequency elec-
tric ion operating treatment. After the steriliza-
tion of the surface of the cervical, the pattern 
of therapeutic apparatus was chosen as low-
power gear, the power output of therapeutic 
apparatus was set as intermediate and used to 
gradually burn the lesions of cervical surface 
until the no lesions can be seen any more. 
High-power gear can be chosen temporarily 
when the blood lose increased. The scope of 
burn can be expanded to 2 mm length around 
lesions. The interval between two treatments is 
one week and all patients were treated for 4 
times. In the course of treatment, the patients 
were asked not to have bath in a tub or sexual 
life, as for dietary, excitant food should be for-
bidden. Observations after treatment: Levels of 
pain, vaginal hemorrhage, the mount of secre-
tions, repair of cervix, with or without cervical 
stenosis or relapse, etc.

Observational index

Patients returned for follow-up examination 
after 6 and 9 months respectively. Colposcopy, 

Table 1. The demographic information and clinic 
feature of patients

Features
Observational 

group  
(n=55)

Control 
group 
(n=55)

P  
values

Age (year) 0.926
    <30 14 13
    30-40 21 23
    >40 20 19
Disease course (months) 0.565
    <18 23 26
    ≥18 32 29
Menopausal status 0.848
    Premenopausal 31 30
    Postmenopausal 24 25
HPV high risk test 0.541
    Positive 50 48
    Negative 5 7
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TCT and HPV-DNA were examined and the clini-
cal curative effects were evaluated in follow-up 
examination after 9 months of treatment.

HPV-DNA was tested by the FDA hybrid capture, 
all the reagents and instrumental were from 
DIGENE ltd. The results were defined as relative 
light unit from biopsy measured by spectropho-
tometer and compared to positive and fully 
recorded.

Clinical evaluation and assessment standard: 
Cure, manifested as negative of TCT, CIN nega-
tive when measured by colposcopy or biopsy; 
Improve, manifested as atypical squamous 
cells (ASC-US) or sporadic ASC-US in TCT and 
negative in biopsy examination; Invalid, with no 
change of CINI or even progress into II-III class 
measured by colposcopy or biopsy check.

Statistical methods

SPSS 19.0 statistical analysis through count 
data (%) using X2 test is applied in this study, 
P<0.05 were considered with statistical 
significance.

Results

The infection rate in both groups measured by 
HR-HPV DNA test is 100% before treatment. In 
the observational group, 45 cases and 6 cases 
turned into negative, and the remission rates 
were 45 of 55 (81.81%) and 6 of 55 (10.91%) 

and total remission rate, the observational 
group was apparently higher than the control 
group (X2=4.9381, 2.1164, 4.2615), with a sta-
tistically significant difference (P<0.05), as 
shown in Table 2.

After 4 times of ALA-PDT or high-frequency 
electric ion operating treatment, in the evalua-
tion of clinical efficacy at 9 months post-treat-
ment, 51 cases were cured with 3 cases 
improved and one case invalid in observational 
group, the total effective rate is 98.18%; in con-
trol group, 33 cases were cured with 6 cases 
improved and 16 cases invalid, the total effec-
tive rate is 70.91%. The clinical efficacy of the 
observational group was significantly better 
than the control group, with a statistically sig-
nificant difference (P<0.05). As shown in Table 
3.

Discussion

Cervical cancer is one malignant disease with 
high clinical incidence, which progresses 
through early CIN to invasive carcinoma and 
ended as cervical cancer [6]. The early diagno-
sis and effective treatment of CIN are the 
important methods to prevent the transition 
from early CIN to advanced CIN [7]. Some stud-
ies indicate that CINI can undergo regression 
with the incident rate about 25%-45%, 1%-2% 
of CINI can develop into invasive carcinoma [8]. 
In our study, we think that it is important to pay 
great attention to CINI. At present, the main 

Table 2. Comparison of remission rates of HR-HPV DNA in cervical exfoliated cells at 6 or 9 months 
after treatment

Group Cases Infection rate 
before treatment

Remission rates at 6 
months after treatment

Remission rates at 9 
months after treatment

Total remission 
rates

Observational group 55 100% 81.81% (45/55) 10.91% (6/55) 92.73% (51/55)
Control group 55 100% 52.73% (29/55) 7.27% (4/55) 60.0% (33/55)
X2 4.9381 2.1164 4.2615
P <0.05 <0.05 <0.05

Table 3. Comparison of clinical efficacy evaluated at the last 
follow-up examination

group cases cure improvement invalid effective 
rate

observational group 55 51 3 1 98.18%
control group 55 33 6 16 70.91%
X2 4.0126
P <0.05

observed in the follow-up examina-
tion after 6 and 9 months respec-
tively, the total remission rate is 51 
of 55 (92.73%); on the contrary, 29 
cases and 4 cases in the control 
group turned into negative, 29 
(52.73%) and 4 (7.27%) cases had 
HR-HPV DNA remission, the total 
remission rate is 33 of 55 (60.0%). 
In the respects of remission rate 
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treatment of CIN is the ablation of the surface 
of cervical tissue, alternatively, resection oper-
ation of cervix is also considered. Some 
researchers using high-frequency electric ion 
operating to treat CINI lesion achieved some 
clinical efficacy.

5-aminolevulinic acid is the second generation 
of porphyrin class, photosensitive and endoge-
nous matter [9]. 5-aminolevulinic acid is the 
intermediate products of porphyrin metabo-
lism, which can be used to synthesize heme 
and without phototoxicity [10]. ALA can be syn-
thesized into protoporphyrin IX with high photo-
sensitiveness in reaction catalyzed by corre-
sponding enzyme, which is very important for 
heme biosynthesis [11]. Because ALA cannot 
be reserved in high amount in vivo, so when 
much ALA appear, some highly proliferative tis-
sue or cancer cells can utilize them to produce 
high-level of protoporphyrin IX [12]. In cancer 
cells with advanced malignancy, the activities 
of bile pigment deaminase is relatively high, 
together with strong proliferation capacity, the 
acquirement of protoporphyrin IX is increased, 
the extraneous ALA is beneficial for cancer 
cells to synthesize protoporphyrin IX [13].

Photodynamic therapy is a non-invasive new 
technique based on laser and the interaction of 
photosensitizer and oxyge. 5-aminolevulinic 
acid, as one of the second generation of por-
phyrin class, contains many advantages, such 
as with high chemical purity, can be eradicated 
rapidly and is high specific, besides, it can pen-
etrate tissue and can be easily absorbed when 
used in vitro, which is more suitable for clinical 
application. Currently, grade I cervical intraepi-
thelial neoplasia is commonly treated with 
mono-therapy, there is no report on the com-
parison of the ALA-PDT and high-frequency 
electric ion operating. In this study, we summa-
rized the previous clinical studies, 110 patients 
with grade I cervical intraepithelial neoplasia 
treated in our hospital were enrolled to receive 
these two different treatment. In follow-up 
examination, we found that HR-HPV DNA remis-
sion rates were 45 of 55 (81.81%) and 6 of 55 
(10.91%) cases in the observational group 
observed in the follow-up examination after 6 
and 9 months respectively; on the contrary, 29 
(52.73%) and 4 (7.27%) cases in the control 
group had HR-HPV DNA remission. In the 
respects of remission rate and total remission 
rate, the observational group was apparently 

higher than the control group, with a statisti-
cally significant difference (P<0.05). When eval-
uated at the last follow-up examination, the 
clinical efficacy of the observational group was 
significantly better than the control group, with 
a statistically significant difference (P<0.05).

However, there were still some limitations in 
this study. First, all the patients enrolled here 
were diagnosed as CIN grade 1, and there is 
chance for spontaneous recovery. Second, the 
sample size was not big enough. In the follow-
ing study we will improve our research.

Overall, ALA-PDT is simple in operation, with 
rapid recovery after treatment, less adverse 
effects, retainment of the cervical normal tis-
sue structures, without complications such as 
cervical stenosis. Moreover, ALA-PDT does not 
affect the cervical normal reproductive func-
tion, and repeat treatments are allowed, with 
better compliance, and is suitable for widely 
usage in all levels of hospital and outpatient 
clinic to treat CINI patients.
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