
Introduction

In recent years, an increasing number cases of microinva-

sive cervical cancer (MIC) were diagnosed and treated, thanks

to the broad range screening and treatment for cervical can-

cer, as well as increased awareness of cancer prevention

among women [1, 2]. However, the diagnosis and treatment

of Stage I A1 squamous carcinoma of the cervix (SCC) have

been controversial, since it is difficult to diagnose. The effect

of lymphovascular space invasion (LVSI) on prognosis of

Stage I A1 SCC patients and how to select the appropriate

treatment for those patients with LVSI are also the contro-

versial focus. The authors retrospectively analyzed the clini-

copathological data of 346 patients with Stage I A1 SCC

admitted in Gynecologic Oncology Department of Maternal

and Child Health Hospital of Jiangxi Province between No-

vember 2

nd

, 1995 and December 31

st

, 2011, assessed the

changes of its diagnosis and treatment, and analyzed the prog-

nosis of various treatment methods and cases with LVSI, in

order to provide reference for its clinical treatment and prog-

nosis.

Materials and Methods

Subjects
The study included 371 cases with Stage I A1 SCC that were di-

agnosed at Gynecologic Oncology Department of Maternal and

Child Health Hospital of Jiangxi Province between November 2

nd

,

1995 and December 31

st

, 2011. One case of villoglandular ade-

nocarcinoma, one case complicated with endometrial carcinoma,

and one case with cervical carcinoma in situ were excluded.

Twenty-two cases were lost to follow-up. Thus, 346 cases with

Stage I A1 SCC were included. The subjects’ ages ranged from 25

to 67 years,  with a median age of 42 years.

Inclusion and exclusion criteria
Inclusion criteria: (1) Stage I A1 SCC diagnosed by cold knife

conization (CKC) or loop electrosurgical excision procedure

(LEEP), or by pathological specimen after hysterectomy; (2) cases

classified according to FIGO definition adopted in 1994 (mea-

sured stromal invasion of three mm or less in depth and seven mm

or less in horizontal spread) and in the meantime confirmed by at

least two pathologists in our hospital; (3) cases with complete clin-

icopathological and follow-up data.

Exclusion criteria: (1) other pathological types by post-opera-

tive pathological diagnosis, or StageI A2 or above cervical carci-

noma; (2) complicated with cancers in another location; (3)

incomplete clinicopathological data; (4) lost to follow-up com-

pletely or in a short term. 

Diagnosis and treatment
All patients underwent clinical, cytological, colposcopic exami-

nations, cervical biopsy or cervical strip biopsy, and endocervical
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curettage before surgery. All patients’ histopathology was diagnosed

by colposcopic cervical biopsy/strip biopsy and endocervical curet-

tage before surgery (Table 1). Treatments: 1) patients, who were

clinically suspected with stromal invasion or suspected with early

invasion by colposcopic cervical biopsy, underwent cervical strip

biopsy, LEEP or CKC for further diagnostic confirmation. Patients

with negative cone margins after CKC and who desired uterus

and/or fertility preservation remained for observation or underwent

radical trachelectomy (RT) ± pelvic lymph node biopsy or dissec-

tion; 2) patients, who were not suitable for CKC due to lesion area

≥ 3/4 shown by colposcopy or positive cone margin after CKC or

vaginal intraepithelial neoplasm (VAIN), but desired uterus and/or

fertility preservation, underwent vaginal trachelectomy (VT); 3) pa-

tients, who were still suspected with early invasion after cervical

strip biopsy, who were complicated with ovarian cyst, hysteromy-

oma, uterine prolapse or other indications of surgery, but did not

require to maintain uterus and were not suitable for CKC due to the

atrophy cervix, underwent total hysterectomy (TH) ± pelvic lymph

node biopsy or dissection through abdomen or laparoscope or

vagina, which were used as a supplementary treatment for CKC in

the meantime; 4) patients who were with early stromal invasion car-

cinoma of cervix indicated by cervical strip biopsy or LEEP, or with

LVSI or positive cone margin shown by pathology after CKC, but

did not request to keep uterus, underwent modified radical hys-

terectomy (MRH) ± pelvic lymph node biopsy or dissection, while

those who required to preserve uterus underwent RT ± pelvic lymph

node biopsy or dissection; 5) some patients with LVSI indicated by

pathology after CKC or hysterectomy underwent external beam ra-

diation therapy (EBRT), and/or brachytherapy with/without plat-

inum-based chemotherapy.

Evaluation criteria
Treatment failure is defined as residual lesion or recurrence

proven by histology. Residual lesion is CIN of any grade or inva-

sive carcinoma found within one year after surgery; postoperative

recurrence is CIN of any grade or invasive carcinoma found at

one year or later after surgery. Residual lesion or recurrence after

hysterectomy is defined as VAIN or invasive carcinoma at vagi-

nal stump. Post-radiotherapy persistence is defined as primary

tumor or part of tumor persistence or new pelvic lesion in three

months after radiotherapy. Tumor recurring in at least three

months after radiotherapy is determined as recurrence [3].

Follow-up method
In first year after surgery, all patients underwent clinical and

cytological exams every three months, and colposcopy every six

months. HPV DNA tests conducted in all patients at eight to 12

months after surgery, rechecked once every four months in second

year after surgery, and once per year in third year after surgery.

Follow-up started from the final date of surgery and ended in

March 2014; date of censoring was the time of death or loss to

follow up.

Statistical methods
Data from the present study were summarized using standard

descriptive statistics (eg, frequencies and percentages). The over-

all survival was examined by Kaplan-Meier methods analyzed by

log-rank test, univariate analysis were performed with Cox’s pro-

portional hazard regression model. A value of p < 0.05 was con-

sidered statistically significant.

Table 1. — Histopathologic diagnoses before surgery.
Diagnoses Number of cases Rate (%)

CIN II 10 2.9

CIN III 147 42.5

Early stromal invasion suspected 49 14.2

Early stromal invasion 140 40.5

Total 346 100.0

Table 2. — Final treatment methods in 346 cases with
Stage I A1 SCC.
Treatment method N (%) Adjuvant therapy

EBRT EBRT Brachy- CT

+ CT therapy

CKC 44 (12.7) - - - 1

VT 7 (2.0) - - - -

TH 201 (58.1) - 2 3 -

+PLN biopsy

or dissection

6 - - - -

MRH 90 (26.0) 1 - - -

+PLN biopsy

or dissection

64 - - - -

RT 4 (1.2) - - - -

+PLN dissection 2 - - - -

Figure 1. — The trend of treat-

ment methods in 346 cases with

Stage I A1 SCC. The trend in

treatment methods from 1995 to

2011 revealed that increasing

cases were treated with CKC,

MRH obviously reduced, the

proportion treated by TH re-

mained unchanged, while VT

and RT were not found to harbor

any obvious changes due to a

small number of cases.
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Results

Diagnostic method and treatment method
LEEP was performed in seven (2.0%) patients, CKC in 154

(44.5%) patients, VT in six (1.7%) patients, TH in 102

(29.5%) patients, MRH in 74 (21.4%) patients, RT in three

(0.9%) patients out of 346 cases of Stage I A1 SCC, in order

to confirm the diagnoses. The treatment method, according

to the postoperative histopathological results, varied consid-

erably in extent. The final treatment methods for all patients

are shown in Table 2. Among them, one out of 44 patients

with LVSI underwent CKC followed by two cycles of

monthly cisplatin-based chemotherapy, three out of 201 pa-

tients were treated by TH and received postoperative

brachytherapy due to positive margin, and two out of 201 pa-

tients with LVSI subsequently received EBRT and three cy-

cles of monthly platinum-based chemotherapy; in addition,

one out of 90 patients underwent MRH followed by EBRT

due to pelvic lymph node metastasis. The trend in treatment

methods from 1995 to 2011 revealed that increasing cases

were treated with CKC, MRH obviously reduced, while the

proportion treated by TH remained unchanged. Due to a small

number of cases received VT and RT, the present authors did

not find any obvious change. The trend of treatment methods

in the present study are shown in Figure 1.

Histopathological results
Seventeen out of 346 (incidence rate 4.9%) patients had

LVSI indicated by pathology. The treatments for all 17 cases

with LVSI are summarized in Table 3. Cone margin could

not be determined after surgery in three cases, all in LEEP

group. Positive cone margin was found in 19 out of 346 cases

(incidence rate 5.5%), including three cases (15.8%) of pos-

itive endocervical cone margin and 16 cases (84.2%) in

vagina. All three cases of positive endocervical cone margin

were discovered in patients that underwent CKC, and cancer

lesion seen in two of them, CIN III was found in another pa-

tient. Among 16 cases of positive cone margin in vagina, one

case was from LEEP group, nine from CKC group, six from

TH group, and cancer lesion was seen in four of them, CIN

III in nine patients, CIN II in one patient, and CIN I in two

patients. The treatments for all 19 cases with positive cone

margin are summarized in Table 4. There were seven out of

346 cases (2.0%) of positive margin after final surgery, all

from TH group. One patient received MRH + pelvic lymph

node dissection out of 72 cases of lymph node biopsy or dis-

section, and postoperative pathology indicated SCC grade II

with stromal invasion depth of one mm and metastasis to left

obturator lymph node. The patient received external beam

radiation therapy (EBRT) and there was no recurrence in ten

years. Pelvic lymph node metastasis rate was 1.4% (1/72).

Table 3. — Treatments for all 17 cases with LVSI.
Diagnostic N Adjuvant treatment

method TH MRH EBRT + CT CT

CKC 10 5 2 - 1

TH 5 - - 2 -

MRH 2 - - - -

Table 4. — Treatments for all 19 cases with positive cone margin.
Diagnostic N Adjuvant therapy Final margin

method TH MRH RT EBRT+ Brachytherapy Negative CIN I CIN III Cancer lesion

brachytherapy+CT

LEEP 1 - - 1 - - 1 - - -

CKC 12 11 1 - - - 11 1 - -

TH 6 - - - 1 3 - - 4 2

Table 5. — Clinicopathological data of 4 recurrences in 346 cases with stage I A1 SCC.

Case Age
Preoperative 

diagnosis

Surgical 

method

Depth of 

invasion
LVSI Margin

Postoperative 

adjuvant therapy

Time of 

recurrence

Location of 

recurrence
Treatment after recurrence Status

#1 62 Early stromal 
invasion

TH+ 
BSO

1mm Negative Negative None 3 year Vagina 
stump

EBRT+ brachytherapy+
1 cycles of weekly 
platinum-based CT

Survived 

#2 44 Early stromal 
invasion

TH+ 
BSO

0.5-
2.5mm

Negative Positive 
margin for 
CIN III

None, due 
to economic 
reasons

2 year
and
4 month

Pelvic EBRT+ brachytherapy+
3 cycles of monthly 
platinum-based CT

survived

#3 43 Early stromal 
invasion

TH 2.1mm Negative Negative None 4 years
and
8 months

Vagina
and pelvic 

EBRT+ brachytherapy+
3 cycles of monthly 
platinum-based CT

Died, 13 
months after 
radiotherapy

#4 51 CIN III, 
uterine 
myoma,
adnexal mass

TH 1-2.8mm Positive Negative EBRT+3 cycles 
of monthly 
platinum-based 
CT

2 years
and
4 months

Distant 
metastasis

None Died
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Prognosis
The median follow-up time of all patients was 66 months

(range 2-159) and 23 patients were lost to follow-up; the fol-

low-up rate was 93.4% (323/346). The overall survival rate

was 99.0%. Pelvic recurrence was found in two patients, and

distant metastasis in two patients, and the overall recurrence

rate was 1.2% (4/346). Both patients with distant metastasis

died, resulting in case fatality rate at 0.6% (2/346) (Table 5),

for clinicopathological data of four cases of recurrence. The

overall survival rates for CKC, VT, TH, MRH, and RT were

100%, 100%, 98.2%, 100%, and 100%, respectively, and the

difference was not statistically significant (p = 0.819) (Fig-

ure 2A). The overall survival rates for patients with LVSI

and without LVSI were 99.3% and 93.3% respectively, and

there was statistical difference between them (p = 0.003)

(Figure 2B). By considering age, final surgical method,

LVSI, margin after diagnostic surgery, final margin, lymph

node biopsy or dissection into consideration and using Cox’s

proportional hazard regression model, univariate analysis

showed that only LVSI was an important predictor for sur-

vival (p = 0.030) (Table 6).

Discussion

The concept of MIC has been a subject of continual dis-

cussion since its introduction by Mestwerdt in 1947, and

there has been no agreement about its pathological defini-

tion or subsequent implications for its treatment. After an

extensive evaluation of the data in the literature, as well as

seeking advice from specialty societies, as well as individ-

uals worldwide, the pathological diagnosis of MIC have

been quantified, thus in 1994 FIGO redefined Stage I A dis-

ease subdividing it into Stage I A1 as: measured stromal in-

vasion three mm or less in depth and seven mm or less in

horizontal spread, and Stage I A2: measured stromal inva-

sion more than three mm and no more than five mm in

depth with a horizontal spread seven mm or less. Because

there is still no standard process in cervical biopsy, coniza-

tion, pathological sampling and reading, it is still difficult

to confirm the diagnosis of Stage I A1 SCC, so the treat-

ments are also not standardized. In recent years, as more

studies of Stage I A1 SCC are conducted, to keep women’s

special function and structure on the basis of guaranteeing

oncological safety has become the consensus; therefore its

treatment is becoming more conservative.

StageI A1 SCC is diagnosed only by microscopy, so it can

be only confirmed based on stromal invasion depth and

width by completely cutting the lesion (i.e. by cone biopsy).

Now NCCN guidelines have not stipulated the method of

cone biopsy, not for LEEP nor for CKC. LEEP is a simple

procedure, causes small traumas, and needs no anesthesia,

thus it is an important method to diagnose MIC. However,

Table 6. — Results of univariate analysis in 346 cases with
Stage I A1 SCC.
Factors n (%) RR p-value

Age (years)

< 50 288 (83.2) 5.603 0.223 

≥ 50 58 (16.8)

Final surgical method

CKC 44 (12.7) 0.856 0.835 

VT 7 (2.0)

TH 201 (58.1)

MRH 90 (26.0)

RT 4 (1.2)

LVSI

Negative 329 (95.1) 22.456 0.030

Positive 17 (4.9)

Margin after diagnostic surgery

Negative 333 (96.2) 0.048 0.895

Positive 13 (3.8)

Final margin

Negative 339 (98) 0.048 0.894

Positive 7 (2.0)

Lymph node biopsy or dissection

No 274 (79.2) 0.032 0.624

Yes 72 (20.8)

Figure 2. — Survival curves for pa-

tients with different treatments and

for patients with and without LVSI.

A, the overall survival rates for CKC,

VT, TH, MRH, and RT were 100%,

100%, 98.2%, 100%, and 100%, log-

rank test indicated no differences in

survival curves of them (P=0.819). B,

The overall survival rates for patients

with LVSI and without LVSI were

99.3% and 93.3%, respectively, log-

rank test indicated differences be-

tween them (P=0.003).



Treatment and outcome of Stage I A1 squamous carcinoma of the cervix: a clinicopathologic study of 346 cases 779

LEEP could possibly make it difficult and uncertain to judge

the depth and finalize the diagnosis, because of ambiguous

margin due to heat effect and tissue transection, so it is dif-

ficult to decide when to apply LEEP. Tseng et al. [4] evalu-

ated the specimen adequacy and diagnostic accuracy of loop

conization and CKC in microinvasive carcinoma of the

cervix, by comparing the conization specimen together with

the hysterectomied uterus. The results showed that in 63

cases of MIC, it is more probably to interfere the determi-

nation of depth due to tissue transection in patients receiv-

ing LEEP than CKC (14.3% vs. 0%, p = 0.04). Because of

tissue transection and disorientation, pathologic evaluation

of stromal status was inadequate in 11.4% (4/35) of the loop

cones as opposed to none of the 28 CKC. Therefore the

study concluded that CKC is better than LEEP in diagnos-

ing MIC. The present study shows that LEEP was used in

7/346 (2.0%) cases in diagnosing Stage I A1 SCC, and all

three cases of ambiguous margin were from LEEP group.

CKC was applied in 154/346 (44.5%) cases, which ranks

no.1 in diagnostic methods of Stage I A1 SCC. However,

there were 29.5% (102/346) of patients that selected hys-

terectomy directly as their first choice, which could be re-

lated to various factors, such as age, economic status, biopsy

results, surgeon’s decision, and whether the patient is will-

ing to undergo a second surgery or not. An increasing num-

ber of patients is diagnosed with Stage I A1 SCC by CKC

and a decreasing number of patients chose hysterectomy di-

rectly, as the diagnosis is becoming more standardized.

2015 NCCN Clinical Practice Guidelines suggested on

treatments of Stage I A1 cervical cancer depending on

whether patients desire fertility sparing and with /without

LVSI: for patients who desire fertility sparing without

LVSI, cone biopsy is recommended preferably a non-frag-

mented specimen with three-mm negative margins, CKC +

pelvic lymph node dissection or RT + pelvic lymph node

dissection is recommended if complicated with LVSI, re-

peated cone biopsy or performed trachelectomy is recom-

mended if cone margin is positive. For patients who do not

desire fertility preservation, close follow-up is recom-

mended if negative margin after conization and inoperable,

TH is recommended if operable or dysplasia found on mar-

gins after CKC, while MRH + pelvic lymph node dissec-

tion is recommended if cancer lesion is found on margins.

Currently, literature show that the treatments for Stage I A1

SCC include CKC, TH, even radical hysterectomy+ lymph

node dissection, etc. [5], but more conservative treatments

are preferred for Stage I A1 SCC than previous “radical”

and even “destructive” methods. Elliott et al. [6] conducted

a study on 476 cases of Stage I A cervical cancers and found

that the percentage of CKC biopsy increased from 6.5% to

35% since 1973, TH decreased from 51% to 21%, and

lymph node dissection decreased from 53% to 26%. The

present study shows that CKC conducted in an increasing

number of patients, MRH obviously decreased and there

was a very small change in TH and almost no change in VT

and RT due to a small number of cases, and there is no sig-

nificant difference on prognosis by comparing survival rate

by different treatments. TH was still the most common final

surgical method and the median age was 42 years, which is

consistent with the recommendation by NCCN of TH for

patients who do not desire fertility and are negative with

margin and operable. For patients who desire uterus and/or

fertility preservation and without LVSI, CKC and VT are

options available. For patients who are not suitable for

CKC due to lesion area ≥ 3/4 shown by colposcopy or pos-

itive margin or VAIN, VT is a better choice and has its ad-

vantages [7]. 

The overall prognosis of Stage I A1 cervical cancer is

good, both lymph node metastasis rate and recurrence rate

are less than 1% [8,9]. The median follow-up time in all

patients in this study was 66 months, the overall survival

rate was 99.0%, the overall recurrence rate was 1.2%

(4/346), and the fatality rate was 0.6% (2/346). One patient

out of 72 cases of lymph node biopsy or dissection suffered

metastasis to obturator lymph node, the pelvic lymph node

metastasis rate was 1.4% (1/72), which is similar to the re-

sults of other reports. All four patients with recurrence un-

derwent TH, and one of them had CIN III in vaginal cuff

and gave up adjuvant therapy due to economic reason, an-

other patient complicated with LVSI followed by post-op-

erative radiotherapy, and the other two patients were

negative with margin and LVSI. All four cases of recur-

rence did not receive regular surveillance. As reported in

other studies, both recurrence rate and five-year survival

rate are almost same after CKC and RT for Stage I A1 SCC

patients [10], and there is almost no difference on recur-

rence rate, whether supplemented with TH and MRH or

not, regardless of high risk factors [11]. Therefore TH and

broader range surgery could not reduce the recurrence in

Stage I A1 SCC patients, while regular follow-up and early

detection of recurrence is important in reducing fatality.

LVSI is not involved in staging, but there is a lot of con-

troversies on its effect on prognosis of Stage I A1 SCC and

how to choose the best treatment for patients with LVSI.

Most of studies argue that LVSI is an important factor for

prognosis of Stage I A1 SCC, because lymph node metas-

tasis rate and recurrence rate increase when complicated

LVSI [12,13]. In the present study, the incidence rate of

LVSI is 4.9% (17/346), and the survival rate of patients

with LVSI is lower than those without LVSI (93.3% and

99.3%, p = 0.003). Univariate analysis shows LVSI is an

important factor on prognosis (p = 0.030). Among those 17

cases of positive LVSI, three patients underwent CKC as

final surgical method, and two of them remained for ob-

servation, one received adjuvant chemotherapy; ten patients

underwent TH, and two of them received adjuvant pelvic

radiotherapy + chemotherapy; four patients underwent

MRH, and none of them received adjuvant therapy. There

is no significant difference on overall survival rate by com-

paring different surgical methods, but because the sample
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size is rather small and only few patients received adjuvant

therapy, further random controlled prospective studies with

larger sample size are needed in order to discover how to

choose the best surgery for Stage I A1 SCC patients com-

plicated with LVSI and whether to apply adjuvant therapy

after surgery. 

In conclusion, the treatments for Stage I A1 SCC are be-

coming more conservative, and individualized therapy and

more frequent surveillance should be administrated to those

patients with LVSI, since LVSI is an important predictor

for prognosis.
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