
INTRODUCTION

Microinvasive cervical cancer (MIC) was first introduced 
by Mestwerdt in 1947 [1,2]. The definition of MIC has been 
debated and controversial for decades. There are two most 

commonly used definition systems: one is the Society of 
Gynecologic Oncologists (SGO, USA) [2] and the other is the 
International Federation of Gynecology and Obstetrics (FIGO) 
[3]. The SGO defines MIC as one with a maximum depth of 
invasion of 3 mm. SGO does not place a horizontal limit but 
exclude any patient if vascular lymphatic space involvement 
was present [2]. The current FIGO system divides stage IA into 
two categories: stage IA1 MIC is defined as measured invasion 
of stroma no greater than 3.0 mm in depth and no wider 
than 7.0 mm. Stage IA2 MIC is defined as measured invasion 
of stroma greater than 3.0 mm and no greater than 5.0 mm 
in depth and no wider than 7.0 mm. Lympho-vascular space 
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IA2 MIC patients. Multivariate logistic analysis showed positive margin was the only independent risk factor of residual disease 
after conization (odds ratio [OR], 4.18; p<0.001). Recurrence occurred in five cases, but no mortality was found. Progression-
free survival for stage IA1 patients treated by conization or hysterectomy was similar (92.3% and 98.8%, p=0.07). Cox regression 
analysis revealed LVSI as an independent risk factor for recurrence in stage IA1 patients (OR, 12.14; p=0.01).
Conclusion: For stage IA1 patients with negative resection margin and no LVSI, conization can be an ideal treatment modality. 
For stage IA2 patients, more conservative surgery such as simple hysterectomy may be considered. LVSI is an independent risk 
factor for recurrence in patients with stage IA1 cervical cancer. 
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involvement (LVSI) was not included as part of the definition [3].
There’s no unified standard treatment for MIC. Manage-

ment of patients with MIC varied from conization to radical 
hysterectomy (RH) with or without lymphadenectomy. Stage 
IA1 MIC is traditionally treated with a simple hysterectomy 
(SH) and conization for young patients who have strong 
desire for fertility. Stage IA2 MIC is traditionally treated with 
more aggressive therapy such as radical or modified radical 
hysterectomy (MRH). The outcomes of patients with MIC are 
favorable [4-10]. Convincing data have shown that the risk of 
parametrial involvement and ovarian metastasis are extremely 
rare [4,6,11-13]. In a review of literatures, Baalbergen et al. 
[7] found the risk of recurrent disease was 1.5% (3/193) after 
conservative therapy and 3.5% (9/254) after radical therapy 
in patients with stage IA1 and IA2 cervical adenocarcinoma. 
Extensive treatment such as RH with pelvic lymph node dis-
section (PLND) or trachelectomy does not prevent recurrence 
[7]. Conservative treatment has been studied for decades 
to preserve fertility in patients with MIC [6,7,14-17]. Some 
researchers considered conization alone with careful follow-
up appears to be an effective and safe treatment for patients 
with stage IA1 MIC regardless of resection margin status or 
LVSI [17]. However, some researchers considered conization 
is safe in patients with stage IA1 cervical cancer without 
LVSI and with negative conization margin [15]. Positive cone 
margin, LVSI, postmenopausal state, positive endocervical 
curettage, involvement of four quadrants and precone high 
risk-human papillomavirus (HPV) load ≥300 relative light 
units/positive control have been reported to be predictors of 
residual disease after conization by several researchers [18-20].

Management of patients with LVSI and stage IA2 cervical 
cancer has been controversial. Some gynecologists suggested 
that pelvic lymphadenectomy should be performed in patients 
with LVSI [7,16]. However, some researchers does not find re-
lationship between LVSI and the lymph node status [4,21]. The 
very low rate of positive lymph nodes in stage IA2 patients can 
not justify the inclusion of lymphadenectomy as part of stan-
dardized care [9]. When exact evaluation of tumor extension 
and surgical margins of the cone are considered, conservative 
management of stage IA2 MIC is safe [22]. 

In the present study, we report a cohort of 324 Chinese 
women with MIC. The aim of the present study is to explore 
appropriate treatment modality of MIC and to analysis progno-
sis and risk factors of recurrence.

MATERIALS AND METHODS

There were 346 patients treated for MIC at the Department 

of Obstetrics and Gynecology at Peking Union Medical 
College Hospital from January, 2003 to November, 2013. In 
our study, the eligibility criteria included as following. (1) 
The pathological diagnosis were made and reviewed by two 
independent pathologists in our hospital. (2) The diagnosis 
of MIC was made by FIGO staging system [3], i.e., stage IA1 is 
defined as measured invasion of stroma no greater than 3.0 
mm in depth and no wider than 7.0 mm. Stage IA2 is defined 
as measured invasion of stroma greater than 3.0 mm and no 
greater than 5.0 mm in depth and no wider than 7.0 mm. LVSI 
was not included as part of the definition, but it was recorded 
and analyzed. (3) Comprehensive medical and histopathology 
records are available. Patients were excluded from the study if 
they: (1) did not take further surgical treatment in our hospital 
if patients underwent conization in other hospital; (2) took 
neoadjuvant chemotherapy or radiotherapy before surgery; (3) 
did not have complete medical and histopathology records; 
and (4) did not take the histopathology slides reviewed in our 
hospital for consultation if they underwent conization in other 
hospital. Using these criteria, 22 patients were excluded from 
the study and the remaining 324 patients were eligible and 
identified.

Medical and histopathology records of the 324 patients 
were collected and reviewed retrospectively by searching 
the medical records and clinical database. The following 
information was taken from medical records or database: age 
at diagnosis, parity, telephone number, HPV and cytology 
result, biopsy result, type of treatment. Histopathological 
diagnosis were reviewed by two independent pathologists 
regarding depth of invasion, horizontal extension of invasion, 
histological subtype, margin status, parametrial involvement, 
nodal metastasis, depth and width of conization and presence 
of LVSI. The slides of patients who recurred after treatment 
were reviewed and reevaluated by another senior patholo-
gist. Positive margin was diagnosed if the distance between 
cervical intraepithelial neoplasia (CIN) or disease that is more 
advanced and the resection surface was less than or equal to 
1 mm at the ectocervical or endocervical margins, or at both 
margins. In our study, 45 patients had close margin of ≤1 mm. 
LVSI was defined as the presence of tumor cells within the 
endothelial-lined (capillary-like) spaces that are contiguous 
with the cervical stroma. Residual disease was defined as CIN 
1, 2, 3, or MIC in the hysterectomy specimens or radical trach-
electomy specimens after conization. Disease recurrence was 
defined as histology confirmed diagnosis of microinvasive or 
invasive cervical cancer.

After treatment, the patients were followed up regularly with 
cytology, HPV test, squamous cell carcinoma antigen (SCC-
Ag), and pelvic examination. For all patients the follow-up 
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data were available until November, 2013. Patients who lived 
far away from Peking were followed up regularly in the local 
hospital. We followed up them by telephone during October 
2013 to November 2013. Follow-up duration was defined 
from the time of therapeutic surgery to the last follow-up visit 
or telephone follow-up.

Data from the present study were summarized using stan-
dard descriptive statistics (e.g., frequencies and percentages). 
Comparisons of frequency distributions between categorical 
variables were analyzed using the chi-square test or Fisher ex-
act test. Multivariate logistic regression model was constructed 
to analyze risk factors of residual disease after conization. Life 
table was used to calculate survival. Cox regression analysis was 
used to analyze risk factors of recurrence in patients with stage 
IA1 cervical cancer. Kaplan-Meier method was used to com-
pare progression-free survival (PFS) of stage IA1 MIC patients 
treated by conization and hysterectomy. Two sided p<0.05 
was considered statistically significant. Statistical analysis was 
conducted with SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA).

RESULTS 

There were a total of 324 cases of MIC identified in the study. 

Patient characteristics are shown in Table 1. Patients with stage 
IA1 or IA2 diseases accounted for 86.4% (280/324) and 13.6% 
(44/324), respectively. The mean age at diagnosis was 42.1±
8.5 years (range, 20 to 72 years). Thirty-nine women (12.0%) 
were nulliparous. The 91.4% of patients (296/324) underwent 
conization. Among them, 85.5% (253/296) underwent cold 
knife conization (CKC) and 14.5% (43/296) underwent loop 
electrosurgical excision procedure (LEEP) cone. Of 296 patients, 
174 patients (58.8%) had negative margin, 113 patients (38.2%) 
had positive margin and in nine cases the status of margin 
could not be evaluated. The 91.7% of cases (297/324) was 
squamous cell cancer; 7.7% (25/324) was adenocarcinoma; 
and 0.6% (2/324) was clear cell cancer. The mean follow-up 
duration was 32.3 months (range, 0 to 128 months).

In patients with stage IA1 MIC, most of them (71.4%) under
went SH. Seventeen patients underwent therapeutic surgery 
without conization, including five cases of SH, one case of 
radical trachelectomy with PLND, 10 cases of RH with PLND 
and one case of MRH with PLND. Of the 263 patients under-
going conization, 222 cases underwent subsequent surgery 
within 3 months including: nine cases underwent radical 
trachelectomy with PLND, 195 cases underwent SH, five cases 
underwent MRH+PLND, and 13 cases underwent RH+PLND. 
Forty-one patients with stage IA1 MIC underwent conization 

Table 1. Patient characteristics

                              Characteristic IA1 (n=280) IA2 (n=44) Total

Age at diagnosis (yr), mean±SD 41.9±8.3 43.3±9.9 42.1±8.5

Menopause

    No 251 38 289 (89.2)

    Yes 29 6 35 (10.8)

Parity

    0 36 3 39 (12.0)

    ≥1 244 41 285 (88.0)

Type of conization

    Cold knife conization 224 29 253 (85.5)

    Loop electrosurgical excision procedure 39 4 43 (14.5)

Cone margin status

    Negative 156 18 174 (58.8)

    Positive 101 12 113 (38.2)

    Not available 6 3 9 (3.0)

Histological subtype

    Squamous cell carcinoma 257 40 297 (91.7)

    Adenocarcinoma 22 3 25 (7.7)

    Clear cell carcinoma 1 1 2 (0.6)

Follow-up time (mo), mean (range) 31.9 (0-128) 35.1 (0-103) 32.3 (0-128)

Values are presented as number (%) unless otherwise indicated.
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alone. Among them, mean age at diagnosis was 42.5 years 
(range, 29 to 61 years) and 15 women were nulliparous. Thirty-
eight patients underwent CKC and three patients underwent 
LEEP cone. The 87.8% of cases (36/41) was squamous cell 
cancer; 12.2% (5/41) was adenocarcinoma. There were 37 
cases with negative cone margin and four cases with positive 
cone margin of CIN, in which two cases was diagnosed posi-
tive margin based on the closed margin of ≤1 mm. In patients 
with stage IA2 MIC, 11 patients underwent therapeutic 
surgery without conization, including three cases of SH and 
eight cases of RH with PLND. Of the 33 patients undergoing 
conization, 31 cases underwent subsequent surgery within 3 
months including: one cases underwent radical trachelectomy 
with PLND, six cases underwent SH, one cases underwent 
MRH+PLND, and 23 cases underwent RH+PLND. Only two 
patients with stage IA2 MIC underwent conization alone, in 
which one patient underwent PLND in combination coniztion. 
For stage IA2 patients, most of them (70.5%) underwent 
RH+PLND.

Seventeen patients were treated by repeat conization, all of 
whom were stage IA1 MIC patients. Eleven patients chose to 
follow-up and six patients underwent SH. After reconization, 
three cases yet had positive margin and in the hysterectomy 
specimens, two cases had residual disease of CIN 3 and stage 
IA1 lesion, respectively. One patient had a residual disease of 
CIN 1 in spite of negative margin after reconization.

Only 25 cases (7.7%) were found to LVSI, 20 of whom were 
patients with stage IA1 MIC. Fourteen patients with LVSI 
underwent PLND, one in whom (7.1%) was found to had 
nodal metastasis. No parametrial involvement was noted in 
any of the 61 patients who underwent RH or MRH. No ovarian 
involvement was noted in any of the 81 bilateral salping-
oophenrectomy specimens. In 73 patients who underwent 
PLND, we cleared away 599 lymph nodes in 39 patients of 
stage IA1 MIC and 748 lymph nodes in 34 patients of stage 
IA2 MIC. Only one staged IA2 patient with LVSI was found 
to have two lymph nodes metastasis in the right iliac nodes 
(2/13). The depth of tumor was 4 mm and the width of tumor 
was 7 mm. The patient opted not to receive any adjuvant 
therapy and was lost from follow-up 2 months later. Risk of 
LVSI in stage IA1 and IA2 MIC patients was 7.1% and 11.4%, 
respectively. Risk of node metastasis in stage IA1 and IA2 MIC 
patients was 0% and 2.9%, respectively. Although both risk 
of LVSI and lymph node metastasis in stage IA2 MIC were 
higher than stage IA1 MIC, no significant difference was found 
between them (p=0.36 and p=0.47, respectively). 

Of 324 MIC patients, 253 patients underwent subsequent 
surgery within 3 months after conization. Residual disease was 
observed in 82 cases (32.4%) including 22 cases of CIN 1, 43 

cases of CIN 2-3, and 17 cases of MIC. Risk of residual disease 
in patients with stage IA1 and IA2 MIC was 31.5% (70/222) 
and 38.7% (12/31), respectively. Residual disease in postcone 
specimens with negative cone margin was found in 23 cases 
(16.4%), which included 10 cases of CIN 1 and 13 cases of 
CIN 2 to 3. In patients with positive margin of CIN, 17 cases 
(44.7%) had residual disease, including four cases of CIN 1, 10 
cases of CIN 2 to 3, and three cases of MIC. In patients with 
positive margin of MIC, 38 cases (56.7%) had residual disease, 
including four cases of CIN 1, 10 cases of CIN 2 to 3, and three 
cases of MIC. No residual MIC lesion was found in patients 
with negative cone margin. Rate of residual disease in patients 
with negative cone margin or positive margin of CIN and MIC 

Table 2. Demographic and clinicopathological parameters related to 
residual disease in postcone specimen; univariate analysis (n=253)

Parameter
Residual disease

p-value*
No Yes

Age (yr) 0.37

    ≤50 150 (66.7) 75 (33.3)

    >50 21 (75.0) 7 (25.0)

Parity 0.45

    0 12 (60.0) 8 (40.0)

    ≥1 159 (68.2) 74 (31.8)

Menopause 0.56

    Yes 13 (61.9) 8 (38.1)

    No 158 (68.1) 74 (31.9)

Cone margin <0.001 

    Negative 117 (83.6) 23 (16.4)

    Positive 50 (47.6) 55 (52.4)

    Not available 4 (50) 4 (50)

Type of conization 0.076

    Cold knife conization 155 (69.5) 68 (30.5)

    Loop electrosurgical excision procedure 16 (53.3) 14 (46.7)

Depth of invasion (mm) 0.67

    ≤1 61 (70.1) 26 (29.9)

    1–3 91 (67.4) 44 (32.6)

    3–5 19 (61.3) 12 (38.7)

Histological subtype 0.79

    Squamous cell carcinoma 157 (67.4) 76 (32.6)

    Adenocarcinoma 13 (72.2) 5 (27.8)

    Clear cell carcinoma 1 (50.0) 1 (50.0)

Lympho-vascular space involvement 0.68

    Yes 14 (63.6) 8 (36.4)

    No 157 (68.0) 74 (32.0)

Values are presented as number (%).
*Significant if p<0.05, chi-square.
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were 16.4%, 44.7%, and 56.7%, respectively. Negative-margin 
patients had significantly lower rates of residual disease 
than patients with positive cone margin of CIN (p<0.001) or 
MIC (p<0.001). However, there was no statistical difference 
between positive cone margin of CIN and MIC (p=0.24).

Predictors of residual disease in postcone specimen in 
univariate analysis are shown in Table 2. Univariate analysis 
showed only cone margin was significantly correlated with 
residual disease after conization (p<0.001), while parameters 
including age ≤50 years, parity, menopause, type of coniza-
tion, depth of invasion, histological subtype, and LVSI status 
were not significantly correlated with residual disease after 
conization (p>0.05). We eventually selected four parameters 
including type of conization, age ≤50 years, parity and cone 
margin with p-value less than 0.5 into the multivariate logistic 
regression model. Multivariate logistic regression analysis 
showed positive cone margin was the only independent risk 
factor of residual disease after conization (odds ratio [OR], 4.18; 
95% confidence interval [CI], 2.42 to 7.23; p<0.001).

The mean follow-up duration was 32.3 months (range, 0 to 
128 months). Forty-nine cases (15.1%) lost follow-up, includ-
ing 37 cases with stage IA1. In 41 patients with stage IA1 
disease who underwent conization alone, six patients under-
went hysterectomy during follow-up (range, 5 to 14 months). 
Among them, four patients underwent hysterectomy due 
to fear of recurrence and had no disease in hysterectomy 
specimens. Two patients had abnormal cytology and in the 

subsequent hysterectomy specimen one patient had CIN 
2-3 and the other case had no disease. The 2.1% of patients 
(5/243) with stage IA1 MIC relapsed. Clinical and pathologi-
cal characteristics of patients who relapsed during follow-
up were shown in Table 3. Three cases (60.0%) had LVSI. All 
recurrences happened in patients with depth of invasion ≥1 
mm.The mean time between initial surgery and recurrence 
was 27.8 months (range, 12 to 59 months). No recurrence was 
found in FIGO stage IA2 MIC. There was no mortality in the 
study.

Ten-year PFS of stage IA1 MIC patients was 94%. There was 
no statistically significant difference in PFS between the stage 
IA1 MIC patients treated by conization and hysterectomy 
(92.3% and 98.8%, p=0.07). Table 4 demonstrated demo-
graphic and clinicopathological parameters related to predic-
tors of recurrence in stage IA1 MIC patients by Cox regression 
analysis. LVSI was an independent predictor for recurrence in 
stage IA1 patients (OR, 12.14; 95% CI, 1.71 to 86.40; p=0.01). 
Age ≤50 years, parity, menopause, histological subtype, depth 
of invasion, and treatment modalities showed no significantly 
difference in recurrence of stage IA1 patients (p>0.05). 

DISCUSSION 

MIC is a special entity with excellent survival and prognosis. 
In our study 10-year PFS for stage IA1 patients was 94% and 

Table 3. Clinical and pathological characteristics of patients who relapsed during follow-up (2003 to 2013)

Characteristic Case 1 Case 2 Case 3 Case 4 Case 5

Age (yr) 29 46 39 41 38

G and P G2P0 G3P1 G2P0 G3P1 P1

Treatment modalities RT+PLND MRH+PLND Cone with positive 
CIN margin

RT SH

Type Squamous Squamous Squamous Squamous Squamous

LVSI Yes Yes No Yes No

LN Negative 0/12 Negative 0/15 NA NA NA

Depth of invasion (mm) 3 2.5 2 2 1

PFS (mo) 25 12 18 59 25

Site of relapse LN all over Vaginal vault Cervix Vaginal vault Vaginal vault

Treatment after relapse Radiotherapy and 
chemotherapy

Radiotherapy MRH+PLND: IA1, LN 
(0/7)

SH for CIN 3 40 mo 
after initial therapy; 
radiotherapy

Partial resection of 
vagina and salpin-
gooopho-rectomy: 
2 mm depth of 
invasion

Alive Yes Yes Yes Yes Yes

CIN, cervical intraepithelial neoplasia; G, gravidity; LN, lymph node; LVSI, lympho-vascular space involvement; MRH, modified radical 
hysterectomy; NA, not available; P, parity; PFS, progression-free survival; PLND, pelvic lymph node dissection; RT, radical trachelectomy; SH, 
simple hysterectomy.
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no recurrence was found in stage IA2 patients. There was no 
mortality in our study during 10-year follow-up time. Similar 
excellent outcome was also reported in recent literatures 
[4-10]. Further analysis revealed that excellent prognosis 
of patients with MIC may result from the extremely rare in 
parametrial involvement and lymph node metastasis. In our 
study no parametrial and ovarian involvement was found in 
patients with MIC which was similar as previous reports [6,11-
13]. The risk of lymph node metastasis in patients with stage 
IA1 MIC ranged from 0% to 2.48% compared with 0.5% to 8.7% 
for the patients with stage IA2 MIC [4,9,10,20,23,24]. We found 
that no lymph node metastasis was detected in patients with 
stage IA1 MIC and only one staged IA2 patient with LVSI had 
lymph node metastasis. There was no significant difference 
in prevalence of positive lymph nodes and LVSI between 
stage IA1 and IA2 MIC patients. The rate of positive lymph 
nodes in patients with MIC was very low. However, Dedes et 

al. [24] reported that presence of LVSI was associated with an 
increased risk of lymph node involvement in patients with 
MIC, but some studies did not find relationship between LVSI 
and the lymph node status [4,21]. In a review of 1,565 patients 
with MIC [6], LVSI was observed in 25 of 458 cases (5.5%), but 
no one had positive lymph nodes, whereas positive lymph 
nodes were found in four of 433 cases (0.92%) without LVSI. 
Our result demonstrated that risk of lymph node metastasis in 
patients with LVSI was 7.1% (1/14) and there was no positive 
lymph node metastasis in patients without LVSI. Our study 
also demonstrated that LVSI was an independent predictor for 
recurrence in stage IA1 patients by multivariate analysis which 
was similar as Hou et al. [4] reported. Thus, special attention 
should be paid to the LVSI when we managed patients with 
MIC. PLND should be performed for evaluating the lymph node 
status if LVSI was present in patients with MIC, but the role of 
PLND in management of MIC should be further confirmed in 
the future.

In the present study, great majority (71.4%) of stage IA1 
patients treated by SH, and most of stage IA2 patients (70.5%) 
underwent RH+PLND. The excellent prognosis of MIC made 
us heart-searching on possibility of overtreatment. Our results 
illustrated that patients with MIC were quite young with the 
mean age of 42 years at diagnosis and 12.0% of them were 
nulliparous. Quality of life and reproductive function are very 
important for those young women. For patients who desire 
to preserve fertility, conservative treatment such as conization 
has been studied [6,7,14-16]. Our results also demonstrated 
that PFS of stage IA1 MIC patients showed no statistically 
significant difference between conization and hysterectomy 
(p=0.07). Similar findings were also reported in previous 
studies [10,15]. A study of 3,987 women with MIC showed 
5 year survival of stage IA1 was similar for conization and 
hysterectomy in both SCCs (95.1% and 95.6%) and adenocar-
cinomas (98.8% and 96.9%) [10]. Five year survival of stage 
IA2 was also similar for conization and hysterectomy for both 
SCCs (90.2% and 96.3%) and adenocarcinomas (97.8% and 
98.2%) [10]. Besides, in our study no parametrial involvement 
was found in patients with stage IA2 MIC and there were no 
significant difference of LVSI, lymph node metastasis and 
residual disease after coniztion between stage IA1 and IA2 
MIC patients. Thus, in order to avoid overtreatment in patients 
with MIC, correct diagnosis is essential and more conservative 
surgeries such as coniztion or SH may be feasible for them. 
However, residual disease after conization may eventually 
lead to persistent disease or relapse for patients treated by 
coniztion. Our study observed residual disease in 32.4% of 
cases (82/253). Compared with positive cone margin of CIN 
or MIC, patients with negative margin had significantly lower 

Table 4. Demographic and clinicopathological parameters related to 
predictors of recurrence in stage IA1 microinvasive cervical cancer 
patients (n=274*) 

    Parameter OR (95% CI) p-value

Age  (yr)
    ≤50
    >50

0 0.95

Parity
    0
    ≥1

0.47 (0.07–3.04) 0.42

Menopause 
    Yes
    No

0.01 0.95

Histological subtype
    Squamous cell carcinoma
    Adenocarcinoma
    Clear cell carcinoma

0 0.99

LVSI
    Yes
    No

12.14 (1.71–86.40) 0.01

Depth of invasion (mm)
    ≤1
    1–3

0.91 (0.08–9.96) 0.94

Treatment modalities
    Conization
    SH
    RH+PLND
    MRH+PLND
    RT+PLND

1.18 (0.58–2.41) 0.65

Cox regression analysis.
CI, confidence interval; LVSI, lympho-vascular space involvement MRH, 
modified radical hysterectomy; OR, odds ratio; PLND, pelvic lymph 
node dissection; RH, radical hysterectomy; RT, radical trachelectomy; 
SH, simple hysterectomy.
*In 280 patients with stage IA1 microinvasive cervical cancer, six 
patients who underwent hysterectomy after coniztion alone with 
close follow-up were excluded from the cox regression analysis.
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rates of residual disease. No residual MIC lesion was found 
in patients with negative cone margin. Positive cone margin 
has been reported by many researchers to be a predictor of 
residual disease [18-20]. In our study, positive cone margin 
was the only independent risk factor of residual disease after 
conization in multivariate analysis. Thus patients with positive 
cone margin should be treated subsequently. Repeat coniza-
tion may be an option when the initial conization margin is 
positive, especially for patients desiring to preserve fertility.

Recurrence rate of stage IA1 MIC was very low ranging from 
0 to 1.6 [4-8], compared with 0 to 5.6 for stage IA2 patients 
[4-6,8,9]. In our study, 2.1% of stage IA1 lesion recurred and no 
recurrence was found in stage IA2 patients. All recurrence oc-
curred within 5 years (range, 12 to 59 months) after treatment. 
Late recurrences (>5 years after diagnosis) were observed in 
6/28 cases (21.4%) in a study [4]. Long term follow-up should 
be considered for patients with MIC.

The limitation of this study is the retrospective study in 
nature, in which limited number of patients underwent con-
ization and most of stage IA2 patients underwent aggressive 
surgery. Besides, we could not perform survival analysis due 
to the limited case numbers in stage IA2 MIC, which unabled 
us to analyze. We also had a smaller cohort of patients with 
microinvasive adenocarcinoma which limits the significance 
of our findings in these patients.

In conclusion, for MIC patients, treatment programs should 
be made based on a thorough histological evaluation of 
conization specimens including LVSI. Conization can be con-
sidered as an ideal treatment modality for stage IA1 patients 
with negative resection margin and no LVSI. Repeat conization 
may be an option for patients with positive cone margin. With 
no parametrial involvement and no significant difference 
of LVSI, lymph node metastasis and residual disease after 
coniztion between stage IA1 and IA2 MIC patients in our study, 
more conservative surgery such as SH may be considered for 
stage IA2 patients with or without LVSI. Long-term follow-up 
is essential for patients after treatment. Further studies such 
as prospective multicenter clinical trials are also needed to 
confirm the role of PLND in the treatment of patients with 
LVSI and the feasibility of conservative surgery in patients with 
stage IA2 MIC.

CONFLICT OF INTEREST 

 No potential conflict of interest relevant to this article was 
reported.

ACKNOWLEDGMENTS

This work was supported by grants from National Science 
and Technology Infrastructure Program “The National Key 
Technologies R&D Program of China” (Grant 2008BAI57B01), 
National High Technology Research Development Program of 
China (863 program, Grant 2012AA02A507).

REFERENCES 

 1.	 Mestwerdt G. Die frühdiagnose des kollumkarzinoms. Zentralbl 
Gynakol 1947;69:198-202.

 2.	 Ostor AG. Early invasive adenocarcinoma of the uterine cervix. Int J 
Gynecol Pathol 2000;19:29-38.

 3.	 Creasman WT. New gynecologic cancer staging. Gynecol Oncol 
1995;58:157-8.

 4.	 Hou J, Goldberg GL, Qualls CR, Kuo DY, Forman A, Smith HO. Risk 
factors for poor prognosis in microinvasive adenocarcinoma of the 
uterine cervix (IA1 and IA2): a pooled analysis. Gynecol Oncol 2011; 
121:135-42.

 5.	 Balega J, Michael H, Hurteau J, Moore DH, Santiesteban J, Sutton 
GP, et al. The risk of nodal metastasis in early adenocarcinoma of 
the uterine cervix. Int J Gynecol Cancer 2004;14:104-9.

 6.	 Bisseling KC, Bekkers RL, Rome RM, Quinn MA. Treatment of micro
invasive adenocarcinoma of the uterine cervix: a retrospective 
study and review of the literature. Gynecol Oncol 2007;107:424-30.

 7.	 Baalbergen A, Smedts F, Helmerhorst TJ. Conservative therapy in 
microinvasive adenocarcinoma of the uterine cervix is justified: 
an analysis of 59 cases and a review of the literature. Int J Gynecol 
Cancer 2011;21:1640-5.

 8.	 Burghardt E, Girardi F, Lahousen M, Pickel H, Tamussino K. Micro
invasive carcinoma of the uterine cervix (International Federation 
of Gynecology and Obstetrics Stage IA). Cancer 1991;67:1037-45.

 9.	 Rogers LJ, Luesley DM. Stage IA2 cervical carcinoma: how much 
treatment is enough? Int J Gynecol Cancer 2009;19:1620-4.

10.	 Spoozak L, Lewin SN, Burke WM, Deutsch I, Sun X, Herzog TJ, et al. 
Microinvasive adenocarcinoma of the cervix. Am J Obstet Gynecol 
2012;206:80.e1-6.

11.	 Poynor EA, Marshall D, Sonoda Y, Slomovitz BM, Barakat RR, Soslow 
RA. Clinicopathologic features of early adenocarcinoma of the 
cervix initially managed with cervical conization. Gynecol Oncol 
2006;103:960-5.

12.	 Landoni F, Zanagnolo V, Lovato-Diaz L, Maneo A, Rossi R, Gadducci 
A, et al. Ovarian metastases in early-stage cervical cancer (IA2-IIA): 
a multicenter retrospective study of 1965 patients (a Cooperative 
Task Force study). Int J Gynecol Cancer 2007;17:623-8.

13.	 Ngamcherttakul V, Ruengkhachorn I. Ovarian metastasis and other 
ovarian neoplasms in women with cervical cancer stage IA-IIA. 
Asian Pac J Cancer Prev 2012;13:4525-9.

14.	 Yahata T, Nishino K, Kashima K, Sekine M, Fujita K, Sasagawa M, et 
al. Conservative treatment of stage IA1 adenocarcinoma of the 
uterine cervix with a long-term follow-up. Int J Gynecol Cancer 

http://www.ncbi.nlm.nih.gov/pubmed/10638451
http://www.ncbi.nlm.nih.gov/pubmed/7622099
http://www.ncbi.nlm.nih.gov/pubmed/21193227
http://www.ncbi.nlm.nih.gov/pubmed/14764037
http://www.ncbi.nlm.nih.gov/pubmed/17707895
http://www.ncbi.nlm.nih.gov/pubmed/21897274
http://www.ncbi.nlm.nih.gov/pubmed/1991252
http://www.ncbi.nlm.nih.gov/pubmed/19994472
http://www.ncbi.nlm.nih.gov/pubmed/21939955
http://www.ncbi.nlm.nih.gov/pubmed/16860853
http://www.ncbi.nlm.nih.gov/pubmed/17309669
http://www.ncbi.nlm.nih.gov/pubmed/23167373
http://www.ncbi.nlm.nih.gov/pubmed/20683418


Qiuhong Qian, et al.

http://dx.doi.org/10.3802/jgo.2014.25.4.293300 www.ejgo.org

2010;20:1063-6.
15.	 Wright JD, NathavithArana R, Lewin SN, Sun X, Deutsch I, Burke 

WM, et al. Fertility-conserving surgery for young women with 
stage IA1 cervical cancer: safety and access. Obstet Gynecol 
2010;115:585-90.

16.	 Sopracordevole F, Canzonieri V, Giorda G, De Piero G, Lucia E, 
Campagnutta E. Conservative treatment of microinvasive adeno-
carcinoma of uterine cervix: long-term follow-up. J Low Genit Tract 
Dis 2012;16:381-6.

17.	 Lee SW, Kim YM, Son WS, You HJ, Kim DY, Kim JH, et al. The efficacy 
of conservative management after conization in patients with 
stage IA1 microinvasive cervical carcinoma. Acta Obstet Gynecol 
Scand 2009;88:209-15.

18.	 Lin H, Chang HY, Huang CC, Changchien CC. Prediction of disease 
persistence after conization for microinvasive cervical carcinoma 
and cervical intraepithelial neoplasia grade 3. Int J Gynecol Cancer 
2004;14:311-6.

19.	 Park JY, Lee SM, Yoo CW, Kang S, Park SY, Seo SS. Risk factors pre-
dicting residual disease in subsequent hysterectomy following 
conization for cervical intraepithelial neoplasia (CIN) III and 

microinvasive cervical cancer. Gynecol Oncol 2007;107:39-44.
20.	 Costa S, Marra E, Martinelli GN, Santini D, Casadio P, Formelli G, et 

al. Outcome of conservatively treated microinvasive squamous cell 
carcinoma of the uterine cervix during a 10-year follow-up. Int J 
Gynecol Cancer 2009;19:33-8.

21.	 Marchetti C, Manci N, Pernice M, Di Tucci C, Carraro C, Burratti M, et 
al. Multiple bulky lymph nodal metastasis in microinvasive cervical 
cancer: a case report and literature review. Case Rep Oncol 2010;3: 
176-81.

22.	 Smrkolj S, Pogacnik RK, Slabe N, Rakar S. Clinical outcome of 
patients with FIGO stage IA2 squamous cell carcinoma of the 
uterine cervix. Gynecol Oncol 2012;124:68-71.

23.	 Yamaguchi H, Ueda M, Kanemura M, Izuma S, Nishiyama K, Tanaka 
Y, et al. Clinical efficacy of conservative laser therapy for early-stage 
cervical cancer. Int J Gynecol Cancer 2007;17:455-9.

24.	 Dedes KJ, Dedes M, Varga Z, Zimmermann DR, Fink D, Fehr MK. 
Curative treatment of a pelvic side wall recurrence after conization 
for microinvasive cervical cancer stage IA1: a case report and 
review of the literature. J Low Genit Tract Dis 2007;11:177-81.

█              █              █

http://www.ncbi.nlm.nih.gov/pubmed/20683418
http://www.ncbi.nlm.nih.gov/pubmed/20177290
http://www.ncbi.nlm.nih.gov/pubmed/22302130
http://www.ncbi.nlm.nih.gov/pubmed/19093236
http://www.ncbi.nlm.nih.gov/pubmed/15086731
http://www.ncbi.nlm.nih.gov/pubmed/17582476
http://www.ncbi.nlm.nih.gov/pubmed/17582476
http://www.ncbi.nlm.nih.gov/pubmed/19258938
http://www.ncbi.nlm.nih.gov/pubmed/20740193
http://www.ncbi.nlm.nih.gov/pubmed/22014630
http://www.ncbi.nlm.nih.gov/pubmed/17316359
http://www.ncbi.nlm.nih.gov/pubmed/17596764

	Analysis of treatment modalities and prognosis on microinvasive cervical cancer: a 10-year cohort study in China
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	CONFLICT OF INTEREST
	ACKNOWLEDGMENTS
	REFERENCES


