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Introduction

Cervical cancer remains the most common gy-
necologic malignancy worldwide [1]. To date, the 
standard treatment for early-stage cervical cancer 
(Ia2-Ib1) is radical hysterectomy with pelvic lymph-
adenectomy [2]. However, it causes many complica-
tions such as early urinary tract infection, bladder 
atony, lymphedema, ileus, vesicovaginal fistula, and 
sexual dysfunction [3]. Therefore, it is important to 
identify patients with early invasive cancer whose 
lesions could be resected using a less radical surgery.

In patients with a  diagnosis of early cervical 
cancer, the possibility of infiltration of parametrial 
tissue is small and the risk of lymph node metas-

tasis is very low. Therefore, for these patients, it is 
important to determine whether there is a  more 
suitable operation that could minimize the operative 
complications without affecting the prognosis. Many 
researchers have investigated this issue. Van Meurs  
et al. reported that there was no infiltration of para-
metrial tissue in 1063 patients with stage Ia2 cervi-
cal cancer, but lymph node metastasis was present in 
4.8% of the patients [4]. Covens reported that among  
842 patients with stage Ib1 cervical cancer, only 0.6% 
of low-risk patients (tumor diameter < 2 cm, stromal 
invasion < 10 mm, no pelvic lymph node metastasis) 
had a risk of parametrial tissue infiltration [5]. Kinney 
et al. [6] reported that none of the 83 patients with 
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A b s t r a c t

Introduction: During the last 3 decades, the standard treatment for stage Ia2-Ib1 cervical cancer has been Piver-Rut-
ledge class II or III radical hysterectomy. However, this surgery is associated with a high rate of urologic morbidity.
Aim: To determine the efficacy of class I radical hysterectomy compared with class III radical hysterectomy in terms of 
morbidity, overall survival, and patterns of relapse in patients with Ia2-Ib1 cervical cancer undergoing primary surgery.
Material and methods: A total of 101 patients with stage Ia2-Ib1 cervical cancer < 2 cm were randomized to class 
I and class III hysterectomy groups. Clinical, pathologic, and follow-up data were prospectively collected. Univariate 
analysis was carried out. Of the total patients, 45 were randomized to class I surgery and 56 to class III surgery. No 
significant differences were observed in terms of pathologic findings or adjuvant treatment (p > 0.05). The morbidity 
rates were higher after class III surgery.
Results: The difference in recurrence rate between the class I and class III groups was not statistically significant  
(p > 0.05). The 5-year overall survival rate was 93% and 91%, respectively (p > 0.05). There were no significant dif-
ferences in terms of recurrence rate or overall survival among patients with stage Ia2-Ib1 cervical cancer < 2 cm who 
underwent class I or radical (class III) hysterectomy. Morbidity was proportional to the extent of radicality.
Conclusions: These data confirm the need for reducing surgical radicality in the treatment of patients with early 
cervical cancer, by tailoring the extent of resection according to the extent of disease.
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stage Ib cervical cancer with a  tumor diameter of  
≤ 2 cm had parametrial lymph node metastasis. Thus, 
they questioned the necessity of parametrial tissue 
resection in patients with early-stage cervical cancer. 
Schmeler et al. reported that approximately 60% of 
patients who underwent a radical trachelectomy had 
no residual disease in their surgical specimen, which 
perhaps indicates that those patients could have been 
treated with less radical surgery [7]. The results of 
these studies suggest that the surgical removal of the 
parametrium may not be necessary in patients with 
stage Ib1 cervical cancer with tumors ≤ 2 cm. In these 
patients, less radical surgery in conjunction with pelvic 
lymphadenectomy may be worth considering.

The principle of surgical treatment for cervical 
cancer is to remove the lesion, minimize complica-
tions, and improve the quality of life [8]. The objec-
tive of this study was to determine whether class I 
hysterectomy and bilateral pelvic lymphadenectomy 
can be suitable for patients with early-stage cervical 
cancer with tumor size < 2 cm and negative lymph 
node metastasis, in order to minimize the damage 
caused by surgery. 

Aim

Moreover, we aimed to determine the efficacy of 
class I simple hysterectomy compared with class III 
radical hysterectomy (complete extirpation of the 
parametria) in terms of morbidity, overall survival, 
disease-free survival, and recurrence rates.

Material and methods

After obtaining institutional review board ap-
proval, a prospective randomized study was carried 
out from January 2006 to January 2011 in the De-
partment of Obstetrics and Gynecology of Qingdao 
Municipal Hospital.

Patients

We collected data on all patients with stage Ia2-
Ib1 cervical cancer with tumor diameter < 2 cm. The 
initial histological examination before surgery was 
performed on biopsy specimens. The stage was con-
firmed by at least 2 experienced gynecology profes-
sors. Chest radiography and intravenous pyelography 
evaluations were also conducted. No lymph node 
metastasis was found on positron emission comput-
ed tomography or magnetic resonance imaging per-

formed before the surgery. When the clinical tumor 
size was > 2 cm, neoadjuvant chemotherapy (NACT) 
was administered before surgery. Cisplatin-based 
adjuvant chemotherapy was administered in 1–2 
courses before surgery depending on the patient’s 
tolerance and response. If the tumor size was < 2 cm 
after NACT, the patients were considered eligible for 
inclusion. This study was conducted in accordance 
with the Declaration of Helsinki. This study was con-
ducted with approval from the Ethics Committee of 
Qingdao Municipal Hospital. Written informed con-
sent was obtained from all participants.

Treatment

Written consent was obtained from all patients 
before randomization. Eligible patients were ran-
domized to receive either Piver-Rutledge class I  or 
class III radical hysterectomy. The treatment was as-
signed using block randomization (clusters of 10 cas-
es) from a computer-generated table created before 
starting the trial; the treatment assignments were 
unknown to the investigators and were decoded af-
ter obtaining informed consent from the patient.

All operations were performed by board-certified 
gynecological oncology surgeons who were skilled 
at laparoscopic operations at the Qingdao Municipal 
Hospital. All procedures were performed laparoscop-
ically. Class I  procedures included extrafascial hys-
terectomy, bilateral salpingo-oophorectomy, and re-
moval of the upper third of the vagina. Laparoscopic 
class III procedures comprised the removal of all an-
atomical structures mentioned in the Introduction. 
Both surgical treatments included bilateral pelvic 
lymphadenectomy and were performed according 
to Piver-Rutledge-Smith classification 1 by the same 
surgical team. Pelvic lymphadenectomy was done, 
and no lymph node metastasis was found in quick 
paraffin sections. Patients with lymph node metas-
tasis were considered ineligible for this study.

Paracervical involvement, positive or close (< 3 mm) 
resection margins, lymph-vascular space invasion 
close to the resection margins, and poorly differen-
tiated tumor were considered risk factors requiring 
adjuvant chemotherapy or radiotherapy.

Follow-up consisted of a  pelvic examination every  
3 months during the first 2 years, twice a year from the 
3rd to the 5th year, and then yearly thereafter. Intrave-
nous pyelography was performed in all patients 30 days  
after the operation. Ultrasound scan of the pelvis and 
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Pap smear test were scheduled every 6 months. Fur-
thermore, chest radiographs were taken yearly.

The patients remained catheterized from the oper-
ation until the residual urine volume was < 100 ml. All 
women who underwent class I or class III surgery were 
asked to complete a questionnaire about their symp-
toms of frequency/urgency, nocturia, dysuria, urinary 
retention, incontinence, bowel rectal function, fecal 
incontinence, and air incontinence, and their ability to 
distinguish air from feces 1 year after the surgery.

Statistical analysis

The c2 test with Yates’ continuity correction was 
used to test the association between 2 variables. 
Quantitative data were compared using 2-way analy-
sis of variance. Univariate analysis was carried out with 
the survival curves generated using the Kaplan-Meier 
method and compared with the log-rank test.

Results
Baseline characteristics and treatment 
analysis

Among all patients with stage Ia2-Ib1 cervical 
cancer treated with upfront surgery at our institute 

during the study period, 101 were eligible for inclu-
sion. A total of 45 patients were randomized to class I  
radical hysterectomy and 56 patients to class III 
radical hysterectomy. The patients’ characteristics 
are summarized in Table I. The pathologic findings 
are also reported in Table I. No statistically signifi-
cant differences among all characteristics examined 
using the pathologic specimens were observed be-
tween the 2 groups. A total of 45 (44%) patients re-
ceived adjuvant therapy for the following reasons: 
vascular space invasion, involvement of margins, 
and grade 3 tumor. Chemotherapy and radiotherapy 
were administered to 22 patients in the class I group 
and 23 patients in the class III group.

Follow-up

The minimum follow-up time was 60 months. 
We observed 5 (11%) recurrences in patients in the  
class I group, all of whom had received radiation 
therapy. We also observed 10 (18%) recurrences 
in patients in the class III group, of whom 7 had 
received radiation therapy and 3 had not. The dif-
ferences observed were not statistically significant  
(p > 0.05) (Figure 1). Of the patients with relapse, 
89% in the class I  group and 82% in the class III 
group are currently alive with no evidence of disease 
after salvage therapy.

The overall 5-year survival was 93% (42 of 45) 
for patients who underwent class I surgery and 91%  

Table I. Patients’ baseline characteristics and 
pathologic findings

Parameter Class I Class III P-value

FIGO stage: 

Ia2 25 30

Ib1 20 26 0.07

Age [years]:

40 6 10

41–50 20 22

51–60 16 22

> 60 3 2

Median (range) 50 (34–75) 47 (24–72)

Pathologic findings:

Adenocarcinoma 10 7 0.4

Grade 3 14 17 0.5

LVSI 10 15 0.9

Parametrial invasion 0 2

Corpus uteri invasion:

Micrometastasis 4 6

Macrometastasis 9 5
Figure 1. Overall survival curves of two groups 
by Kaplan-Meier method (p = 0.339)
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(51 of 56) for those who underwent class III surgery 
(p > 0.05). This difference is attributable to 8 cases, 
as 42 patients are currently alive in the class I group 
versus 51 patients in the class III arm.

Univariate analysis for overall survival (Table II) 
showed that tumor grade was the most predictive 
risk factor (p < 0.05). Other interesting parameters, al-
though with non-significant p-values, were histotype 
(p = 0.2) and left ventricular systolic index (p = 0.3).

Morbidity was higher in the class III group than 
in the class I group. The mean duration of postoper-
ative catheterization in the class I  group was 7.03 
days, which was much shorter than that in the  
class II group (15.13 days, p < 0.001). Urinary symp-
toms were evaluated 1 year after the surgery. There 
was a significant reduction in the incidence of post-
operative self-catheterization and a reduction in the 
period of bladder function recovery in patients in the 
class I group. At 1 year postoperatively, urinary com-
plications such as nocturia, urinary urgency and fre-
quency, postoperative urine retention, and dysuria 
were significantly different (Table III). The time of 
passage of gas through the anus was shorter (30.97 
±1.80 h) in patients in the class I group than in those 
in the class III group (55.55 ±3.01 h). The intestinal 

function of patients in the class I  group recovered 
better than that of patients in the class III group. 
In the analysis of the questionnaire responses, no 
significant differences were detected between the  
2 groups in terms of bowel-rectal quality of life. The 
rates of surgery-related complications were higher in 
the class III group, including lymphocyst and leg ede-
ma. However, there was no significant difference in 
deep venous thrombosis and pulmonary embolism.

Discussion

Our study is a prospective randomized trial com-
paring class I  and class III radical hysterectomy in 
patients with early-stage cervical cancer with tumor 
size < 2 cm and negative lymph node metastasis. We 
observed that the morbidity was higher in the class III  
group than in the class I group, and that there was 
no significant difference in overall 5-year survival 
between the 2 groups.

Positive lymph node involvement is classified as 
a high-risk factor in cervical cancer [9]. In our study, 
we excluded patients with positive lymph node me-
tastasis detected on biopsy specimens from surgery. 
The most recent literature reports show that para-
cervical invasion is nearly absent in selected tumors  

Table II. Univariate analysis for overall survival

Variables Level N Patients with NED P-value

Type of surgery Class I 45 44 (71%) 0.1

Class III 56 51 (81%)

Age [years] ≤ 50 80 64 (80%) 0.9

> 50 21 15 (72%)

FIGO stage Ia2 50 38 (77%) 0.87

Ib1 51 34 (67%)

Histotype Squamous 84 67 (80%) 0.2

Adenocarcinoma 17 9 (53%)

Grade G1 31 25 (81%)

G2 44 31 (71%)

G3 26 12 (48%)

Parametria Negative 99 59 (60%) 0.52

Positive 2 1 (50%)

Corpus uteri Negative 86 63 (74%) 0.26

Positive 15 12 (85%)

LVSI Absent 84 66 (79%) 0.3

Present 17 12 (71%)

NED – no evidence of disease, LVSI – lymph-vascular space invasion.
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[10–14]. The selection criteria differ among studies; 
however, overall, small tumors (i.e., < 2 cm) with neg-
ative lymph nodes showed few or no signs of parame-
trial spread, and therefore should not require the re-
moval of the entire parametria to be effectively cured.

With the development of technology, there 
emerged a new, effective method to identify sentinel 
lymph node metastasis. Sentinel lymph node map-
ping by lymphoscintigraphy, intraoperative intracer-
vical blue dye injection, or indocyanine green with 
near infrared fluorescence mapping could be used to 
identify sentinel lymph node metastasis [15, 16]. We 
could use sentinel lymph node mapping in the next 
study to exclude lymph node metastasis.

The use of modified radical hysterectomy may 
be not only curative but also minimally invasive 

for patients with stage Ia2-Ib1 cancer with a tumor  
< 2 cm in diameter [17]. On the basis of these stud-
ies, we strictly selected patients with cervical cancer 
with tumor size < 2 cm and negative lymph node 
metastasis to investigate whether modified radical 
hysterectomy could be effective without affecting 
the prognosis of these patients. We attempted to in-
vestigate the necessity of tailoring the procedure ac-
cording to the extent of the disease, in order to de-
crease the overall morbidity caused by the surgical 
treatment. Complications represent a difficult prob-
lem, and the type of surgery greatly influences the 
morbidity rate [18]. We observed fewer surgery-re-
lated complications such as lymphocyst and leg ede-
ma in the class I group. The quality of life of patients 
in the class I group evaluated 1 year after the oper-

Table III. Treatment-related morbidity in patients undergoing class I and class III hysterectomy

Characteristics Class I (n = 45) Class III (n = 56) P-value

DPC [days]:

Mean ± SD 7.03 ±2.21 15.13 ±3.00 < 0.001

Frequency/urgency symptoms 3 15 < 0.01

Nocturia 2 13 < 0.01

Dysuria 1 9 < 0.05

Urinary retention 0 7 < 0.05

Incontinence 5 17 < 0.01

Passage of gas by anus:

Hours after surgery 30.97 ±1.80 55.50 ±3.01 < 0.001

Bowel rectal function:

Normal 28 (93%) 32 (91%)

Constipation 2 (7%) 3 (9%)

Fecal incontinence:

Never 0 0 NA

Seldom 0 4

Air incontinence:

Never 0 0 NA

Seldom 0 2

Able to distinguish air from feces:

No 0 0 NA

Not always 0 3

Lymphocyst 3 12 < 0.05

Leg edema 2 10 < 0.05

Deep venous thrombosis 2 3 > 0.05

Pulmonary embolism 0 0

DPC – mean duration of postoperative catheterization.
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ation was obviously better than that of patients in 
the class III group. This confirms that the function of 
organs within the operative field was preserved and 
surgery-related symptoms that degrade the quality 
of life, including dysuria, constipation, and sexual 
dissatisfaction, were relieved. Thus, patients who 
underwent class I hysterectomy were less disturbed 
by the adverse effects of surgery, which improved 
their emotional stability and enabled them to return 
to work or normal activities. 

We found no significant difference in overall 
5-year survival between the 2 groups. Other simi-
lar studies have been reported in previous years. In 
1987, Stark reported 208 cases of stage IB cervical 
carcinoma treated with either class III radical hys-
terectomy or class I hysterectomy, with the class I 
procedure preserving a  large part of the parame-
trial tissue. The survival rate was lower and the 
morbidity was higher in the class III group than in 
the Galvine-TeLinde group (72.3% vs. 78.5%) [19]. 
This observation was also supported by the studies 
of Landoni et al. and Sartori et al. [20, 21], which 
suggested that radical removal of the lateral and 
posterior parametrial tissue cannot be performed 
on the anterior portion, because 92% of cases had  
≤ 3 mm intact cervical stroma; therefore, appropri-
ate radicality is hardly ever achieved and is inde-
pendent from the lateral-posterior removal of para-
cervical tissue.

Tumor markers of cervical cancer may be useful 
not only for early diagnosis but also in others fields 
of application such as evaluation and monitoring of 
treatments. Valenti et al. reported that CEA, SCC-Ag, 
and CD44 could be used to evaluate the potential for 
local and peripheral spread, the progression tenden-
cy and the aggressiveness of advanced CC [22]. We 
could compare the tumor marker changes in the two 
groups in the next step.

The established concept of maximum surgical 
radicality to achieve the maximum chance of cure 
should be revised. Although surgery is effective and 
useful for the curative treatment of patients with 
early invasive cervical cancer, minimization of the 
extent of surgical procedures provides many addi-
tional advantages for patients. Because the mean 
age of patients at the time of diagnosis of cervical 
precancer and invasive cancer has been decreasing, 
the need for minimization of surgery to improve 
the quality of life is increasing. As already stat-
ed, new minimally invasive approaches to perform 

nerve-sparing techniques have reduced the morbid-
ity rates [23]; nevertheless, significant complication 
rates in class III radical hysterectomies were still ob-
served in the most recent studies.

Conclusions

Our results suggest that there are no differences 
in terms of pattern of recurrence and survival in pa-
tients with stage Ia2-Ib1 cervical tumors with a tu-
mor diameter of < 2 cm treated with class I or class 
III hysterectomy; however, the same conclusion does 
not apply to cases of larger tumors.

Nevertheless, our promising results should be 
confirmed by future studies. The present trial only 
serves as an encouragement to other surgeons to 
apply our selection criteria in attempting to reduce 
surgical radicality in the treatment of early cervical 
cancer.
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