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Abstract: Objective: To explore the prognosis of young patients (≤ 35 years old) with cervical adenocarcinoma in 
situ (ACIS) after cold knife conization (CKC). Methods: One hundred young patients with ACIS who underwent CKC 
in our hospital from April 2014 to April 2017 were selected as research subjects. According to whether the patients 
needed supplementary treatment after CKC, they were divided into two groups: the follow-up group (without supple-
mentary treatment, n = 60) and the surgery group (with supplementary treatment, n = 40). The clinical treatment 
efficacy, complications, adverse psychological moods and quality of life between the two groups were compared. 
The two groups of patients were followed up for 3 years, and the number of patients who died, had recurrence, or 
developed into invasive adenocarcinoma was recorded, and the risk factors leading to recurrence were analyzed. 
Results: The clinical efficacy evaluation results of the two groups were similar, and no deaths occurred during the 
3-year follow-up. In addition, although the number of patients with recurrence and development of invasive ad-
enocarcinoma in the follow-up group was higher than that in the surgery group, there was no significant difference 
in comparison. The follow-up group had lower SDS and SAS scores than the surgery group, while having a higher 
quality of life score than the surgery group. The incidence of postoperative complications in the follow-up group 
was lower than that in the surgery group. Conclusion: There is no need to supplement hysterectomy for young ACIS 
patients with negative margin after CKC.
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Introduction

Cervical cancer is the fourth most common 
malignant tumor among women, with an esti-
mated 570,000 new cases in 2018 [1]. Cervical 
adenocarcinoma in situ (ACIS) refers to adeno-
carcinoma which is confined to the epithelial 
layer of the cervical endometrium where the 
crypt does not penetrate the basement mem-
brane nor invade deeply; it is a precancerous 
lesion of cervical invasive carcinoma [2, 3]. In 
recent years, due to the infection of human 
papillomavirus (HPV) and the increase of oral 
contraceptives, the incidence of ACIS has clear-
ly increased and the affected individuals tend 
to be younger [4]. ACIS is multifocal and “jump-
ing lesion”. The lesion location is not easy to 
find and may be high in the cervical canal. It is 
difficult to find through cervical cytology, cervi-
cal biopsy under colposcope and scratching of 

the cervical canal, but it is often found in 
pathology or follow-up after conization due to 
atypical hyperplasia of the cervical squamous 
epithelium. Therefore, ACIS should be treated 
with caution [5, 6].

At present, hysterectomy is the standard treat-
ment for ACIS [7]. However, since the uterus is 
an important reproductive organ of women, 
patients are not only under great psychological 
pressure after hysterectomy, but also lose their 
fertility, leading to the occurrence of negative 
emotions, which will adversely affect the post-
operative recovery and quality of life of patients 
[8, 9]. As ACIS patients tend to be younger, 
more and more patients have fertility require-
ments; conservative treatment is the preferred 
method for these patients [10]. Loop electro-
surgical excision procedure (LEEP) and cold 
knife conization (CKC) are two most commonly 
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used conservative treatments at present.  
Since CKC can provide conical specimens with 
relatively great depth and large volume, it is 
more commonly used than LEEP [11]. Although 
conservative treatment can preserve the uter-
ine and reproductive functions of patients,  
ACIS is often multifocal, and the focus at the 
highest position may be neglected, or any re- 
sidual focus in deep tissue cracks may be left 
at the apex of conization, which may lead to 
recurrence and a risk of deterioration [12]. 
Therefore, many patients still undergo hyster-
ectomy after conservative treatment such as 
LEEP and CKC. It has been reported that 
patients with negative margin after conization 
can be treated by conization alone [13]. Other 
studies have shown that cervical conization 
and hysterectomy have the same effect on 
ACIS patients. Therefore, they concluded that 
conservative treatment with strict follow-up is  
a reasonable treatment choice for all ACIS 
patients, not only those who want to preserve 
fertility [14]. This suggests that patients with 
ACIS who have negative pathological results 
after CKC may not need supplemental hyster-
ectomy therapy, but more data from clinical 
studies is still needed.

In this study, ACIS patients with negative patho-
logical results after CKC were recruited. By 
comparing the prognostic outcomes of these 
patients without total hysterectomy with those 
with total hysterectomy, the need for total hys-
terectomy was explored, so as to find the best 
treatment method that is both effective in 
treating the disease and preserving the physi-
ological and psychological functions of the 
young patients.

Data and methods

Research subjects

A total of 100 young patients with ACIS who 
underwent CKC in Jiangxi Maternal and Child 
Health Hospital from April 2014 to April 2017 
were selected as research subjects. According 
to whether the patients needed supplementary 
treatment after CKC, they were divided into two 
groups: the follow-up group (without supple-
mentary treatment, n = 60) and the surgery 
group (with supplementary treatment, n = 40). 
Inclusion criteria: All patients were confirmed 
with ACIS by preoperative biopsies, aged 
between 18 to 35 years, underwent CKC suc-

cessfully, with negative excised specimens, 
and had good follow-up conditions. Exclusion 
criteria: Patients had incomplete clinical data, 
heart, liver, kidney or other important organ 
dysfunction, mental disorder or difficulty in 
communicating, or complicated with various 
tumors. All patients signed the informed con-
sent, and this study was approved by the Ethics 
Committee of our hospital.

Therapeutic method

After admission, both groups were treated with 
CKC. The treatment operation was performed 
by doctors with more than 5 years of surgical 
experience in our hospital. The operation was 
as follows: adrenaline saline (0.2:100) was 
injected in the direction of 3 o’clock and 9 
o’clock in the cervix, the suture was marked in 
the direction of 12 o’clock, and then a circular 
incision was made 5 mm outside the iodine-
free area of the cervical canal with a sharp 
knife, which was taken as the bottom of the 
vertebral body. The lesion was cut conically 
towards the cervical canal with a cone height  
of 20-25 mm and width of 20-25 mm, and the 
range was adjusted according to the pathologi-
cal changes and the specific conditions of 
patients. Then, the wound was sutured with 
absorbable thread No. 1 for hemostasis, and 
the wound was compressed with iodophor 
gauze. After 24 hours, it was taken out, and  
the resected specimen was submitted for 
examination as a whole. After successful com-
pletion of CKC in the surgery group, supple- 
mentary treatment (total hysterectomy) was 
performed 3 weeks later. The two groups of 
patients were followed up for 3 years after sur-
gery, and the number of patients who died, had 
recurrence, or developed into invasive adeno-
carcinoma was recorded.

Outcome measures

Six months after CKC operation, the clinical 
curative effect was evaluated. Markedly effec-
tive: the cervix was smooth, and no lesions 
were found by cervical TCT and colposcopy. 
Effective: the degree of cervical erosion was 
reduced, and the scope of lesions was reduced. 
Ineffective: the lesion scope has not decreased 
or expanded. The number of cases of death, 
recurrence, and progression to invasive adeno-
carcinoma were recorded 3 years after surgery 
in both groups. The postoperative complica-
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tions of the two groups were recorded, includ-
ing postoperative bleeding, cervical adhesion, 
cervical stenosis, postoperative infection and 
urinary system diseases (incontinence/fre-
quent micturition/dysuria). Six months after 
surgery, the anxiety and depression of patients 
were evaluated by self-rating anxiety scale 
(SAS) [15] and self-rating depression scale 
(SDS) [16]. The total score was 100 points, and 
a higher score indicated more serious anxiety. 
Six months after surgery, QLQ [17] was used to 
evaluate patients’ quality of life, including 6 
items: general health (GH), role physical (RP), 
physical function (PF), social function (SF), role 
emotional (RE) and mental health (MH). Each 
item was 100 points, and the higher the score, 
the better the quality of life.

mber of conception, menopause, age and BMI 
(P > 0.05). As shown in Table 1.

Comparison of clinical efficacy

Evaluation of clinical efficacy of the two groups 
indicated that there were no ineffective cases 
in the surgery group and 5 cases (8.33%) in the 
follow-up group, but there was no significant 
difference in the total effective rate between 
the two groups (P > 0.05). As shown in Table 2.

Comparison of patient prognosis

During the 3-year follow-up; in the follow-up 
group it was found that no patients died, 12 
patients (20.00%) had recurrence, and 1 

Table 1. Comparison of general data of patients in the two groups [n 
(%)] (x ± sd)

Group Surgery group 
(n = 40)

Follow-up 
group (n = 60) χ2/t P

Cultural level 0.246 0.620
    ≥ high school 18 (45.00) 24 (40.00)
    < high school 22 (55.00) 36 (60.00)
Affected glands 0.304 0.581
    With 12 (30.00) 15 (25.00)
    Without 28 (70.00) 45 (75.00)
Presence or absence of children 0.097 0.755
    Present 7 (17.50) 12 (20.00)
    Absent 33 (82.50) 48 (80.00)
Preoperative HPV 0.035 0.852
    Positive 10 (25.00) 16 (26.67)
    Negative 30 (75.00) 44 (73.33)
Marital status 0.280 0.870
    Unmarried 12 (30.00) 21 (35.00)
    Married 22 (55.00) 31 (51.67)
    Divorced 6 (15.00) 8 (13.33)
Smoking history 0.554 0.457
    With 15 (37.50) 27 (45.00)
    Without 25 (62.50) 33 (55.00)
Number of conception 0.240 0.624
    ≤ 2 18 (45.00) 30 (50.00)
    > 2 22 (55.00) 30 (50.00)
Menopause 0.043 0.835
    Present 8 (20.00) 11 (18.33)
    Absent 32 (80.00) 49 (81.67)
Age (years) 0.109 0.742
    < 30 22 (55.00) 35 (58.33)
    ≥ 30 18 (45.00) 25 (41.67)
BMI (kg/m2) 22.54±2.75 22.89±3.18 1.041 0.301

Statistical analysis

SPSS 21.0 was used for 
statistical analysis of the 
data collected in this 
study, and GraphPad 7 
software package was 
used to draw the required 
images. Chi-square test 
or Fisher’s precise test 
was applied to compare 
the counting data. Inde- 
pendent sample t test 
was applied to compare 
the measurement data 
between the two groups. 
Multivariate Logistic re- 
gression was utilized to 
analyze the risk factors of 
recurrence. With P < 
0.05, there was a statisti-
cal difference.

Results

Comparison of general 
data

There were statistically 
significant differences be- 
tween the two groups in 
general data and patho-
logical data such as  
cultural level, affected 
glands, presence or ab- 
sence of children, preop-
erative HPV, marital sta-
tus, smoking history, nu- 
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patient’s condition (1.67%) developed into in- 
vasive adenocarcinoma. In the surgery group, 
there was no case of death nor progression  
to invasive adenocarcinoma, but 4 cases 
(10.00%) had recurrence. There was no re- 
markable difference between the two groups in 
recurrence and development into invasive ade-
nocarcinoma (P > 0.05). As shown in Table  
3.

Comparison of incidence of complications

By recording the complications of the two 
groups, it was found that the complications 
such as postoperative bleeding, cervical adhe-
sion, cervical stenosis and postoperative infec-
tion were similar in the two groups (P > 0.05). 
However, the incidence of urinary system dis-
eases (incontinence/frequent micturition/dys-
uria) and the total number of affected people in 
the surgery group were evidently higher than 
those in the follow-up group (P < 0.05). As 
shown in Table 4.

Comparison of SDS and SAS scores

The evaluation of patients’ negative emotions 
showed that the scores of SDS and SAS in the 
follow-up group were lower than those in the 
surgery group (P < 0.05). As shown in Figure 1.

Comparison of quality of life

Quality of life improvement was assessed in 
both groups, and the results showed that the 
scores of GH, RP, PF, SF, RE and MH in QLQ in 
the follow-up group were higher than those in 

surgery, smoking history and extent of lesion ≥ 
2 quadrants had higher recurrence rates (P < 
0.05). As shown in Table 5.

Multivariate analysis of recurrence of patients

The factors with statistical significance in 
Result 2.7 were taken as independent varia- 
bles and the recurrence of patients as depen-
dent variables to conduct multivariate Logistic 
regression analysis. The results showed that 
affected glands, preoperative HPV positive and 
extent of lesion ≥ 2 quadrants were all risk fac-
tors for the recurrence of ACIS patients, while 
smoking history was not the risk factor for the 
recurrence of ACIS patients. As shown in Table 
6.

Discussion

According to this study, for patients with nega-
tive margin after CKC, supplementary hysterec-
tomy had no remarkable effects on improve-
ment of patient prognosis, but the psycholo- 
gical mood and quality of life of patients under-
going CKC alone were better than those with 
supplementary hysterectomy. Affected glands, 
preoperative HPV positivity, smoking history 
and extent of lesion ≥ 2 quadrants were all risk 
factors leading to recurrence of ACIS patients.

ACIS is a precancerous lesion of invasive cervi-
cal cancer, which poses a great threat to the 
life and health of women all over the world [18]. 
Fortunately, there are a variety of methods to 
treat ACIS, and they have a good therapeutic 
effect. However, the clinical treatment of ACIS 

Table 2. Comparison of clinical efficacy

Group Markedly 
effective Effective Ineffective Total effective 

rate
Surgery group (n = 40) 32 (80.00) 8 (20.00) 0 (0.00) 40 (100.00)
Follow-up group (n = 60) 45 (75.00) 10 (16.67) 5 (8.33) 55 (91.67)
χ2 - - - 2.074
p - - - 0.061

Table 3. Comparison of prognosis results of patients [n (%)]
Group Death Recurrence Invasive adenocarcinoma
Surgery group (n = 40) 0 (0.00) 4 (10.00) 0 (0.00)
Follow-up group (n = 60) 0 (0.00) 12 (20.00) 1 (1.67)
χ2 - 1.786 0.673
p - 0.181 0.412

surgery group (P < 0.05). As 
shown in Figure 2.

Analysis of related factors 
affecting patients’ recur-
rence

Patients with recurrence 
within 3 years after surgery 
were enrolled in recurrent 
group (n = 16), and patients 
without recurrence were 
enrolled in non-recurrent 
group (n = 84). Univariate 
analysis of general data and 
pathological data showed 
that patients with affected 
glands, HPV positive before 
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is controversial, and it is difficult for patients to 
choose between hysterectomy and conserva-
tive treatment [19]. The former will cause 
patients to lose their uterus, while the latter is 
considered to have a higher risk of recurrence/

residual. Recent studies have concluded that 
conservative treatment with strict follow-up is a 
reasonable treatment option for all patients 
with ACIS, not only those who want to preserve 
their fertility [14, 20]. There is also a point of 

Table 4. Comparison of incidence of complications [n (%)]
Group Surgery group (n = 40) Follow-up group (n = 60) χ2 p
Postoperative bleeding 4 (10.00) 2 (3.33) 1.891 0.169
Cervical adhesion 0 (0.00) 1 (1.67) 0.673 0.412
Cervical stenosis 0 (0.00) 1 (1.67) 0.673 0.412
Postoperative infection 3 (7.50) 3 (5.00) 0.266 0.606
Incontinence/frequent micturition/dysuria 4 (10.00) 0 (0.00) 6.250 0.012
Total number of people affected 11 (27.50) 7 (11.67) 4.078 0.044

Figure 1. Comparison of SDS and SAS scores. A. Comparison of SDS score between the two groups. B. Comparison 
of SAS score between the two groups. Note: *** denotes P < 0.001.

Figure 2. Comparison of quality of life score. A. Comparison of GH, RP, and PF scores between the two groups. B. 
Comparison of SF, RE, and MH scores between the two groups. Note: *** denotes P < 0.001.
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view that patients with negative margin after 
conization can be treated by conization alone 
[13], suggesting that there is no need for sub-
sequent supplementary hysterectomy. This 
study mainly compared the prognosis of pa- 
tients with negative margin after CKC without 
supplementary hysterectomy and supplemen-
tary hysterectomy. The results showed that the 
clinical treatment efficacy evaluation results of 
the two groups were similar, and no death 
occurred in either of the two groups during the 
3-year follow-up. In addition, although the num-
ber of patients with recurrence and develop-
ment of invasive adenocarcinoma in the follow-
up group was higher than that in the surgery 
group, there was no remarkable difference in 
comparison. The above results indicated that 
for ACIS patients with negative margin of CKC, 

supplementary hysterectomy did not signifi-
cantly improve the prognosis. Because of the 
disease itself or related treatment, ACIS pa- 
tients will have some negative emotions and 
decline in quality of life. This situation is partic-
ularly obvious in patients who have undergone 
hysterectomy because they have lost their uter-
us [21]. In evaluating the psychological emo-
tions and quality of life of patients in the two 
groups, the scores of SDS and SAS in the fol-
low-up group were lower than those in the sur-
gery group, while scores of quality of life were 
higher than those in the surgery group. As an 
important organ in women, losing the uterus 
will lead to various complications. By compar-
ing the postoperative complications between 
the two groups, it was found that the incidence 
of postoperative complications in the follow- 

Table 6. Multivariate analysis of recurrence of patients
Variable β S.E Wals P OR 95% CI
Affected glands 0.832 0.351 4.748 0.011 1.768 1.026-0.514
Smoking history 1.305 0.589 2.061 0.084 1.018 0.879-2.205
HPV positive before operation 1.046 0.494 7.135 0.002 2.008 1.033-3.942
Extent of lesion ≥ 2 quadrants 0.443 0.627 7.125 0.003 2.746 1.874-4.468

Table 5. Analysis of related factors affecting recurrence of patients [n (%)]
Group Recurrent group (n = 16) Non-recurrent group (n = 84) χ2/t p
Affected glands 12.179 < 0.001
    With 10 (62.50) 17 (20.24)
    Without 6 (37.50) 67 (79.76)
Preoperative HPV 9.059 0.003
    Positive 9 (56.25) 17 (20.24)
    Negative 7 (43.75) 67 (79.76)
Smoking history 5.595 0.018
    With 11 (68.75) 31 (36.90)
    Without 5 (31.25) 53 (63.10)
Number of conception 1.605 0.205
    ≤ 2 10 (62.50) 38 (45.24)
    > 2 6 (37.50) 46 (54.76)
Menopause 0.446 0.505
    Present 1 (25.00) 15 (17.86)
    Absent 12 (75.00) 69 (82.14)
Extent of lesion 6.895 0.009
    ≥ 2 quadrants 10 (62.50) 24 (28.57)
    1 quadrant 6 (37.50) 60 (71.43)
Age (years) 1.364 0.243
    < 30 7 (43.75) 50 (59.52)
    ≥ 30 9 (56.25) 34 (40.48)
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up group was better than that in the surgery 
group. The above results suggested that for 
ACIS patients with negative margin after CKC, 
hysterectomy does not improve the prognosis 
of patients, plus it also has a negative impact 
on thepsychological mood and quality of life.

Since ACIS has the characteristics of jumping 
multifocal distribution, there is a high risk of 
residual lesions [22]. Therefore, it is necessary 
to identify the risk factors that may lead to the 
recurrence of ACIS patients, so that interven-
tion measures can be made in advance. In this 
study, the clinicopathological data of 100 ACIS 
patients was analyzed by univariate analysis. It 
was found that affected glands, preoperative 
HPV positivity, smoking history and lesion 
extent ≥ 2 quadrants are important factors 
leading to recurrence. Subsequently, through 
Logistic regression model analysis, we found 
that affected glands, preoperative HPV positive 
and lesion extent ≥ 2 quadrants were all risk 
factors for recurrence of ACIS patients. For 
patients with these high-risk recurrence fac-
tors, adequate attention should be paid, tar-
geted preventive measures should be taken, 
and such patients should be regularly reexam-
ined, so as to reduce the recurrence rate.

There are certain shortcomings in this study, 
for example: this study only had a follow-up 
period of 3 years, so we failed to know the lon-
ger prognosis of the patients. Secondly, we did 
not analyze the treatment costs of the two 
groups from an economic point of view. In addi-
tion, the subjects in this study were all from the 
same region, so our results may not be appli-
cable to women in other regions. These short-
comings are expected to be further discussed 
in the follow-up study.

To sum up, there is no need to supplement hys-
terectomy for ACIS patients with negative mar-
gin after CKC.
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